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PLENARY LECTURES

Wednesday, 17 May 2023

PL1 – Obesity and Inequality: where are we and  
how should we proceed?

PL1
Social justice and health equity

Marmot, M.
Department of Epidemiology and Public Health, UCL, London, England

Taking action to reduce health inequalities is a matter of social justice. In 
developing strategies for tackling health inequalities we need to confront 
the social gradient in health not just the difference between the worst off 
and everybody else. There is clear evidence when we look across countries 
that national policies make a difference and that much can be done in 
cities, towns and local areas. But policies and interventions must not be 
confined to the health care system; they need to address the conditions 
in which people are born, grow, live, work and age. The evidence shows 
that economic circumstances are important but are not the only drivers 
of health inequalities. Tackling the health gap will take action, based on 
sound evidence, across the whole of society.

Friday, 19 May 2023

PL2 – Obesity and Sustainability

PL2
Innovative and sustainable approaches to tackling obesity, 
other noncommunicable diseases and their risk factors  
in the WHO European Region

Wickramasinghe, K.; Whiting, S.; Dagless, S.; Rippin, H.; Andreeva, O.; 
Malykh, R.; Williams, J.
WHO European Office for the Prevention and Control of Noncommunicable 
Diseases, Division of Country Health Programmes, WHO European Region, 
Copenhagen, Denmark

Introduction: Obesity remains a significant public health issue in 
the European region, affecting 60% of adults and nearly 30% of chil-
dren. The WHO European Office for the Prevention and Control of 
Noncommunicable Diseases (NCD Office) is identifying and promoting 
innovative and sustainable approaches to tackle obesity and other NCD. 
In October 2019, the NCD Office hosted an expert meeting to explore 
how to promote healthy and sustainable diets (HSD), which led to the 
establishment of workstreams. This was followed by an expert meeting 
in December 2022 to map the linkages and co-benefits between NCD 
prevention and the climate change agenda. More widely, the NCD Office 
leads several innovative projects related to strengthening implementation 
research capacity and providing practical tools on infant and young child 
nutrition. 
Methods: Expert meetings have been held with key stakeholders to discuss 
and explore data availability, key linkages and gaps in research and policy 

implementation. For HSD, these laid the foundation for the development 
of seven workstreams to address its multidimensional nature. For climate 
change, a systems approach was employed to map the links between cli-
mate change and NCD in collaboration with Queen’s University, Belfast in 
the first expert meeting, with future collaboration between the group of 
experts agreed during this initial meeting. 
Results: For HSD, initiatives and outputs have comprised a suite of tools 
to strengthen surveillance and build capacity of Member States, enabling 
them to create their own national HSD packages. To date, these have 
included a new modelling tool for the analysis of the health, environ-
mental and affordability implications of diets and dietary change, a food 
procurement manual for officers at public institutions and a manual for 
systems thinking. For climate change and NCD prevention, an initial 
causal loop diagram has been produced. Causal links identified as being 
associated with obesity include transportation, air pollution, heatwaves 
and coldwaves via impacts on physical activity levels. This emerging pro-
gramme will respond with a solutions-oriented map which can be used as 
an advocacy tool. Commonalities identified between the HSD and climate 
change workstreams is the need to develop nutrition and sustainability 
indicators, which will also be explored further. 
Conclusion: With repeated statements made by Member States to WHO 
governing bodies to link the climate change agenda with NCD and/or 
obesity, this remains a priority area to develop further. This requires fur-
ther analysis to elucidate the role of wider systems such as urban planning 
and One Health. The mapping will highlight synergies between obesity 
and sustainable development goals and promote the identification of 
co-benefits, win-win, and sustainable solutions. This will facilitate policy 
development and identify entry points to advance this agenda.

PL3 – Clustering of Obesity Phenotypes - Learnings 
from Diabetes

PL3
Precision medicine in diabetes and obesity

Pearson, E.
School of Medicine, University of Dundee, Scotland

People are all different, and this is no different when we consider people 
living with diabetes and obesity, yet the current approaches to their man-
agement tend to treat everyone the same. The field of precision medicine 
aims to recognise these differences – whether at the level of their pheno-
type or at the molecular level. Faced with multiple, and increasing, treat-
ment options as well as increasing healthcare costs there is a clear need to 
target therapy to maximise benefit and reduce harm for every patient with 
diabetes and obesity.
This talk will discuss advances in precision medicine in diabetes and obe-
sity. I will highlight recent work on how phenotypic variation matters, 
how we can cluster phenotypes and genotypes to inform on this variation, 
and the limitations of clustering. I will provide a framework for how we 
are implementing precision medicine in diabetes clinical care in Tayside, 
Scotland and how this might translate to care of people with obesity.
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PL4 – Adolescent Health and Obesity

PL4
Adolescent health and obesity

Viner, R.
Department of Child and Adolescent Health, UCL GOS Institute of Child Health, 
London, UK

This lecture will examine key aspects of adolescence and adolescent devel-
opment in relation to obesity. It will begin by outlining the importance 
of adolescence in the life-course development of obesity, conceptual-
ising adolescence as a key period in the life-course for continuation of 
childhood behaviours and initiation of new behaviours that will strongly 
track into adult life. Adolescence will be shown as a time of escalation 
of inequalities in obesity. It will examine pertinent risk factors for obe-
sity during this life period, and key issues related to living with obesity in 
adolescence, particularly self-esteem, body image and mental health. The 
evidence for intervention in adolescence will be examined across the spec-
trum of potential preventive and treatment approaches, aiming to identify 
a rational and young person-centred approach to policy for reducing obe-
sity in adolescence.

Saturday, 20 May 2023

PL5 – Closing Plenary Session

PL5
Obesity clinical trial research: avoiding pitfalls, embracing 
excellence

Higgins, J.
Population Health Sciences, Bristol Medical School, University of Bristol,  
Bristol, UK

Randomized trials provide the most rigorous evidence on the effects of 
health interventions, but they can be compromised by poor methodology. 
Empirical studies of bias provide evidence that aspects such as high qual-
ity randomization methods, blinding of participants or outcome assessors 
(where feasible) and transparent reporting of results can be associated 
with different effect sizes. Motivated by a large systematic review on inter-
ventions to prevent obesity in childhood, I will overview some of the key 
problems faced by researchers undertaking randomized trials in this area. 
We have examined risk of bias in results of over 200 randomized trials of 
diverse interventions. I will review some of the common observations we 
made and outline how the conduct and reporting of trials in obesity might 
be improved in the future.

TOPIC SESSION

Wednesday, 17 May 2023

TS01 – Clustering Approaches and Biomarkers 
 in Obesity

TS01.01
Clustering of phenotypes- towards personalized interventions

Blaak, E.
Department of Human Biology, Maastricht University Medical Centre+, 
The Netherlands

Worldwide the prevalence of obesity, and in its wake type 2 diabetes 
mellitus (T2D), cardiometabolic diseases as well as an impaired mental 
health and depression has grown dramatically since the 1980s. There is 
an urgent need for more tailored precision-based lifestyle programs to 
improve the effectiveness of dietary intervention strategies. Variations 
in adipose tissue, muscle and hepatic insulin resistance (IR) have been 
implicated in cardiometabolic risk, because impairments in tissue-specific 
substrate handling have a pronounced influence on response to dietary 
intervention. Already in individuals with overweight and normal glu-
cose tolerance, phenotypes of more pronounced liver or muscle IR can 
be identified, and these phenotypes are characterized by a differential 
microbial composition, a distinct metabolome, lipidome and adipose 
tissue transcriptome profiles. Notably, there is a sexual dimorphism in 
tissue specific insulin resistance. We recently provided, for the first time, 
a proof-of-concept that modulating dietary macronutrient composition, 
within the guidelines for healthy nutrition, according to an individual’s 
tissue-specific insulin resistant phenotype is a successful strategy to result 
in clinically relevant improvements in cardiometabolic health in individ-
uals with overweight or obesity. In line, initial microbial composition and 
functionality have been shown to be an important determinants of dietary 
intervention outcome. Obesity and T2D are characterized by micro-
bial dysbiosis and a microbial resistance towards dietary intervention. 

Additionally, it is increasingly evident that the site of colonic fermentation 
may be an important determinant of diet-induced cardiometabolic health 
outcomes. The above insights in tissue metabolism will be discussed in 
the context of developing targeted nutritional strategies to improve obesi-
ty-related cardiometabolic health.

TS01.02
Role of the upper gut in metabolic diseases

Mingrone, G.
Università Cattolica del S. Cuore, Rome, Italy; Department of Medical and 
Surgical Sciences, Fondazione Policlinico Universitario A. Gemelli IRCCS, Rome, 
Italy; Division of Diabetes & Nutritional Sciences, School of Cardiovascular and 
Metabolic Medicine & Sciences, King’s College London, London,  
United Kingdom

Bariatric-metabolic surgery is associated with a net improvement of 
glycemic control up to diabetes remission in subjects with type 2 diabe-
tes. Interesting, the longer the bypass of the upper gut the better is the 
improvement of metabolic diseases. Hence, the upper gut, i.e. the duode-
num and jejunum, must play a central role in metabolic diseases develop-
ment and severity. 
A high-fat diet increases the risk of insulin resistance, type-2 diabetes, and 
non-alcoholic steato-hepatitis. 
We identified two heat-shock proteins, Heat-Shock-Protein70 and 
Glucose-Regulated Protein78, which are increased in the jejunum of rats 
on a high-fat diet. We demonstrated a causal link between these proteins 
and hepatic and whole-body insulin-resistance, as well as the metabolic 
response to bariatric/metabolic surgery. Long-term continuous infusion 
of Heat-Shock-Protein70 and Glucose-Regulated Protein78 caused insu-
lin-resistance, hyperglycemia, and non-alcoholic steato-hepatitis in rats 
on a chow diet, while in rats on a high-fat diet continuous infusion of 
monoclonal antibodies reversed these phenotypes, mimicking metabolic 
surgery. Infusion of these proteins or their antibodies was also associated 
with shifts in fecal microbiota composition.
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Foundation, the Gyllenberg Foundation, the Novo Nordisk Foundation (grant 
numbers NNF20OC0060547, NNF17OC0027232 and NNF10OC1013354), 
Gyllenberg Foundation, the Finnish Diabetes Research Foundation, the Finnish 
Foundation for Cardiovascular Research, Government Research Funds, the 
University of Helsinki and Helsinki University Hospital.

TS01.04
Phenotype Tailored Lifestyle Intervention on Weight Loss and 
Cardiometabolic Risk Factors in Adults with Obesity: Results 
from a 12-week Clinical Trial

Cifuentes, L.1; Ghusn, W.1; Feris, F.1; Campos, A.1; Sacoto, D.1;  
De La Rosa, A.1; Hurtado, M. D.2; Clark, M. M.3; Hensrud, D. D.4; Acosta, A.1
1Precision Medicine for Obesity Program, Division of Gastroenterology and 
Hepatology, Department of Medicine, Mayo Clinic, Rochester, MN 
2Division of Endocrinology, Diabetes, Metabolism, and Nutrition,  
Department of Medicine, Mayo Clinic, Jacksonville, Florida 
3Department of Psychiatry & Psychology, Mayo Clinic, Rochester, MN 
4Division of General Internal Medicine, Department of Medicine, Mayo Clinic, 
Rochester, MN

Background: Lifestyle interventions are the cornerstone of obesity man-
agement. Since complex physiological feedback mechanisms regulate food 
intake and body weight, contributing to obesity, these should be consid-
ered when developing treatment plans. Previously, we proposed action-
able obesity phenotypes based on pathophysiology and behavior (PMID: 
33759389). Here, we aim to compare the differences of a standard lifestyle 
intervention (SLI) compared to a phenotype-tailored lifestyle intervention 
(PLI) on weight loss, cardiometabolic risk factors, and physiologic vari-
ables contributing to obesity.
Methods: This 12-week non-randomized clinical trial included partici-
pants aged 18 to 65 with a body mass index (BMI) > 30 kg/m2. Participants 
underwent in-person testing to measure gastric emptying (GE), calo-
ries to fullness (CTF), appetite sensations, eating behaviors, and resting 
energy expenditure (REE). Participants were assigned to SLI or PLI allo-
cated by enrollment date. For the SLI group, all participants received a 
low-calorie diet (LCD) with a 500 kcal/day deficit from measured REE, 
moderate physical activity, and weekly behavioral sessions. For the PLI 
group, participants were assigned according to the results of the in-person 
testing and phenotype: abnormal satiation (time-restricted volumetric 
LCD); abnormal postprandial satiety (LCD with pre-meal protein sup-
plementation); emotional eating (LCD with intensive behavioral therapy); 
and abnormal resting energy expenditure (LCD with post-workout pro-
tein supplementation and high-intensity interval training). The primary 
endpoint was total body weight loss in kg at 12 weeks. Linear models 
estimated the association of study group allocation and study endpoints 
adjusting for age, sex, and baseline weight.
Results: There were 165 participants: 81 SLI (mean [SD] age 42.9 [12] 
years; 79%women; BMI 38.0 [6]) and 84 PLI (age 44.8 [12.2] years; 83% 
women; BMI 38.7 [6.9]) (Table 1); 146 completed the 12-week program. 
There were no significant differences in phenotype characteristics at 
baseline between the 2 groups. The weight loss was -6.9 kg (95%CI, -8.1, 
-5.7) with PLI vs. -3.5 kg (95%CI, -4.5, -2.5) with SLI (difference, -3.3 kg 
[95%CI, -4.8 to -1.9]; P<0.001) (Figure 1). At week 12, fasting triglycerides 
were significantly lower in the PLI group (-14 mg/dl [95%CI -23, -5]) 
compared to the SLI group (7 mg/dl [95%CI -5, 19], p=0.002). Total daily 
caloric intake was reduced in the PLI group (-477 kcal [95%CI -696, 
-259]) but not significantly (p=0.08) compared to the SLI group (-114 kcal 
[95%CI -259, 31]). GE at 120 min was significantly reduced (p=0.013) 
in the PLI group (-3.3% min [95%CI -5.5, -1.2]) compared to SLI group 
(2.1% [95%CI -1.0, 5.0]). 
Conclusion: Among adults with obesity, a phenotype-tailored lifestyle 
intervention compared with a standard weight loss intervention may 
result in significantly greater weight loss after a 12-week intervention.

Serum levels of Heat-Shock-Protein70 and Glucose-Regulated Protein78 
were elevated in patients with non-alcoholic steato-hepatitis, but 
decreased following metabolic surgery.
Understanding the intestinal regulation of metabolism may provide 
options to reverse metabolic diseases.

TS01.03
Baseline gene expression in subcutaneous adipose tissue 
predicts diet-induced weight loss in individuals with obesity

Oghabian, A.1; Van Der Kolk, B. W.1; Marttinen, P.2; Valsesia, A.3;  
Langin, D.4; Saris, W. H.5; Astrup, A.6; Blaak, E. E.5; Pietiläinen, K. H.1
1Obesity Research Unit, Research Program for Clinical and Molecular 
Metabolism, Faculty of Medicine, University of Helsinki, Finland 
2Helsinki Institute for Information Technology HIIT, Department of Computer 
Science, Aalto University, Finland 
3Nestlé Institute of Health Sciences, Lausanne, Switzerland 
4Institut des Maladies Métaboliques et Cardiovasculaires, I2MC, Université de 
Toulouse, Inserm, Université Toulouse III - Paul Sabatier (UPS), Toulouse, France; 
Department of Biochemistry, Toulouse University Hospitals, France 
5Department of Human Biology, NUTRIM School of Nutrition and Translational 
Research in Metabolism, Maastricht University, Maastricht, The Netherlands 
6Healthy Weight Center, Novo Nordisk Fonden, Tuborg Havnevej 19, DK 2900 
Hellerup, Copenhagen, Denmark

Background: Weight loss effectively reduces cardiometabolic health risks 
among people with overweight and obesity, but inter-individual variabil-
ity in weight loss maintenance is large. Here we studied whether baseline 
gene expression in subcutaneous adipose tissue predicts diet-induced 
weight loss success.
Methods: Within the 8-month multicenter dietary intervention study 
DiOGenes, we classified a low weight-losers (low-WL) group and a 
high-WL group based on median weight loss percentage (9.9%) from 281 
individuals. Using RNA sequencing, we identified the significantly differ-
entially expressed genes between high-WL and low-WL at baseline and 
their enriched pathways. We used this information together with Support 
Vector Machines with linear kernel to build classifier models that predict 
the weight loss classes.
Results: Prediction models based on a selection of genes that are associ-
ated with the discovered pathways lipid metabolism (max AUC = 0.74, 
95% CI [0.62-0.86]) and response to virus (max AUC = 0.72, 95% CI 
[0.61-0.83]) predicted the weight-loss classes high-WL/low-WL signifi-
cantly better than models based on randomly selected genes (P <0.01). 
Incorporation of baseline clinical factors into these models did not notice-
ably enhance the model performance in most of the runs. 
Conclusion: This study demonstrates that baseline adipose tissue gene 
expression data, together with supervised machine learning, facilitates the 
characterization of the determinants of successful weight loss.

Conflict of Interest: At the time of the study, Armand Valsesia was a full-time 
employee at Nestlé Institute of Health Sciences SA. Wim H. Saris discloses the 
receipt of research support from several food companies such as Nestlé, DSM, 
Unilever, Nutrition et Sante and Danone as well as pharmaceutical companies 
including GSK, Novartis and Novo Nordisk; he is also an unpaid scientific advisor 
for the International Life Science Institute (ILSI) Europe. Arne Astrup discloses 
grants and personal fees received from Gelesis, USA; personal fees from Acino, 
Switzerland; BioCare Copenhagen, DK; Dutch Beer Institute, NL; Groupe Éthique 
et Santé, France; IKEA Food Scientific Health Advisory Board, SE; McCain Foods 
Limited, USA; Navamedic, DK; Novo Nordisk, DK; Pfizer, USA; Saniona, DK; 
Weight Watchers, USA & Zaluvida, Switzerland; and grants from DC-Ingredients 
Denmark, which lie beyond the scope of the work reported here. Ellen E. Blaak 
received financial support from food industry, such as DSM, Danone, Friesland 
Campina, Avebe and Sensus, partly within the context of public–private consortia 
and has received funding from pharmaceutical companies including Novartis. She 
is involved in several task forces and expert groups related to ILSI Europe interests.

Funding statement: The Diogenes study was supported by the European 
Commission, the Food Quality and Safety Priority of the Sixth Framework 
Program (FP6-2005-513946). Birgitta W. van der Kolk was supported by the 
Finnish Diabetes Research Foundation. Kirsi H. Pietiläinen was funded by the 
Academy of Finland (grant numbers 335443, 314383, 272376 and 266286), 
the Academy of Finland Center of Excellence in Research on Mitochondria, 
Metabolism and Disease (FinMIT; grant number 272376), the Finnish Medical 
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Tab. 1. Baseline Demographics and Clinical Characteristics by treatment group.
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This has negative implications for how local policy makers may seek to 
address population-level obesity. Published evidence on the utility of sys-
tems approaches is growing, but there are several significant limitations 
which challenge the synthesis of findings. Future work in this field should 
pay close attention to defining and explaining what is meant by a systems 
approach so that it is more feasible to synthesise evidence and develop 
meaningful conclusions. 
Conclusion: Whilst the momentum around systems approaches has 
grown exponentially over the last 10 – 15 years, there is an urgent need 
to systematically appraise how they are currently being applied, how they 
are being evaluated, and whether they are valuable. The opportunity cost 
of not understanding the current landscape is too great to overlook, and 
there is a real risk that we make false or ill-informed decisions about their 
perceived effectiveness and utility.

TS02.02
Using AI to explore how the environment and health interact

Lakerveld, J.
Department of Epidemiology and Data Science, Amsterdam Public Health 
Research Institute, Amsterdam UMC, Vrije Universiteit Amsterdam, Amsterdam, 
Noord-Holland, the Netherlands

Characteristics of the urban environment may contain upstream drivers 
of obesity. Life in modern urban environments, with a large availabil-
ity of energy-dense products, motorized transport, sedentary work and 
lack of physical activity has a huge impact on the growing rate of obesity 
worldwide. 
However, most research to date on environmental exposures in relation 
to obesity used a reductionistic approach, by focusing on single or a lim-
ited number of environmental exposures, whereas we are always exposed 
to a combination of interacting variables. Furthermore, linear regression 
analysis is usually applied to link environmental factors to adult obesity. 
Although such studies are valuable to investigate a specific hypothesis 
regarding an underlying pathway from environmental exposure to obe-
sity, it is unlikely that such methodological approaches do justice to the 
complexity of real life. Moreover, it fails to address nonlinear or complex 
associations, potentially present in multi-exposure models. 
For these reasons, the use of more advanced statistical methods may better 
capture the complex association of multiple environmental exposures in 
their relation with obesity and other health outcomes. In his presentation, 
Jeroen Lakerveld further outlines these concepts, and present the results 
of the efforts that he and his group made in applying AI and machine 
learning methods to characterize the obesogenic urban exposome.

TS02.03
Environmental determinants of physical activity and obesity

Oppert, J.
Department of Nutrition, Pitie-Salpetriere hospital, Sorbonne University,  
Paris, France

A better understanding of relationships between the living environment, 
lifestyle behaviours such as physical activity, and obesity aims to produce 
evidence that will inform the decision‐making process in public health as 
well as in urban planning to design interventions and policies addressing 
the global burden of obesity. Such an approach can only be undertaken 
through interdisciplinary work combining biomedical sciences with social 
and human sciences, namely geography, sociology, anthropology, or eco-
nomics. Focusing on urban contexts derives from the fact it is expected 
that in 2050 nearly two-thirds of the world population will live in cities. 
City planning is currently considered a fundamental component of solu-
tions to reduce non-communicable diseases, including obesity, while also 
managing rapid urbanization. A variety of methods have been used to 
assess built environment characteristics of interest in the field of non-com-
municable diseases, including those potentially related to physical activity 
and obesity. Poor to moderate agreement between subjective and objec-
tive assessment of elements of the built environment has been reported, 

TS02 – Systems Thinking to address Obesity  
and Public Health  

TS02.01
How are we progressing with our whole systems approaches 
to obesity prevention?

Nobles, J.
Obesity Institute, School of Health, Leeds Beckett University, Leeds, UK

Introduction: There is now substantial interest in the use of systems 
approaches to address complex population health issues like obesity. 
Although interest in them has grown, and indeed their implementation 
has gathered momentum, there is little understanding as to the current 
state of affairs. This research aims to: (i) reflect on the current evidence 
base around obesity prevention, (ii) summarise the published evidence on 
systems approaches to obesity prevention, and (iii) outline several avenues 
to strengthen such approaches – and associated research – in the future. 
Methods: This was an invited talk and the content therefore relates to sev-
eral research projects. To address the first aim, a secondary analysis of 
the 153 studies included the most recent Cochrane Review, “Interventions 
for Preventing Obesity in Children”, was completed. The foci of the 
included interventions were coded and then analysed against the Wider 
Determinants of Health model (Dahlgren and Whitehead, 1991). For the 
second and third aims, a rapid scoping review of the evidence synthe-
sis literature was undertaken to examine the use of systems approaches 
in public health contexts. A critical analysis of relevant studies was used 
to answer aim 2. Lastly, we draw on the conclusions from the reviews, 
and additional key texts, to illustrate how progress can be made within 
the field. 
Results: The current evidence base around obesity prevention is heavily 
skewed towards intervention at the individual behaviour change level. 

Fig. 1. Total Body Weight loss (kg) in standard lifestyle intervention (SLI) 
and the phenotype-tailored lifestyle intervention (PLI). LVCF = Last value 
carried forward.
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TS03.02
Diet- and weight-related outcomes of the HOME Plus and 
NU-HOME randomized controlled trials to prevent childhood 
obesity through family meals

Fulkerson, J. A.
School of Nursing, University of Minnesota, Minneapolis, Minnesota, USA

Purpose: To describe diet- and weight-related outcomes of the HOME 
Plus and NU-HOME randomized controlled trials (RCT); innovative 
family-meal focused RCTs designed to prevent childhood obesity. Few 
trials have engaged whole families of school-age children or promoted 
family meals and healthful home environments in community settings.
Methods: The RCTs included 160 child/parent dyads (HOME Plus, 
urban setting) and 114 child/parent dyads (NU-HOME, rural setting). 
Child participants were school-age (8-12 years, HOME Plus; 7-10 years, 
NU-HOME). Participating parents were primarily female (95-97%). 
Child racial/ethnic diversity was higher (68% white) in the urban com-
pared to the rural trial (93% white). Fewer than half of children but more 
than two-thirds of parents lived with obesity. The trials were conducted 
in 2010-2015 (HOME Plus) and 2016-2021 (NU-HOME) and included 
baseline, post-intervention and follow-up measurements. Assessments 
included demographic characteristics, psychosocial constructs, and 
anthropometry for children and parents, dietary intake for children, and 
household home food environments and family meal frequency and qual-
ity. Families were randomized to intervention or control conditions (n=81 
and n=79, for HOME Plus; n=58 and n=56, for NU-HOME). Designed 
using Social Cognitive Theory, both programs included monthly sessions 
with nutrition education, meal planning and hands-on meal preparation. 
Monthly sessions (10 for HOME Plus; 7 for NU-HOME) were delivered to 
family groups in community settings with additional goal-setting phone 
calls with parents. General linear and logistic regression models tested 
post-intervention child diet- and weight-related outcomes as well as home 
food environment outcomes by treatment condition, adjusted for baseline 
values and demographic characteristics. 
Results/Findings: Retention was high in both trials. Significant treat-
ment-related decreases in children’s sugar-sweetened beverage intake and 
increases in parent knowledge of appropriate portion sizes were observed. 
Clinically meaningful (1/4-1/3 cup/day), but not statistically significant, 
treatment effects were seen for child fruit and vegetable intake. No sig-
nificant treatment group differences in BMI z-scores at post-intervention 
were observed for either trial. However, a promising significant reduc-
tion in excess weight gain was observed with prepubescent children in 
the intervention group having significantly lower BMI z-scores than their 
control group counterparts (HOME Plus) and promising effects were seen 
for reductions in body fat among boys (NU-HOME). Significant treat-
ment effects were observed for home food vegetable availability and meal 
quality.
Conclusions: While it continues to be challenging to make significant 
impacts on child BMI z-scores, promoting frequent and nutritious fam-
ily meals, cooking skills, healthful portions and home food environments 
is a promising approach to promote diet- and weight-related health in 
children.

TS03.03
Family dynamics and communication

Nowicka, P.
Department of Food Studies, Nutrition and Dietetics, University of Uppsala, 
Uppsala, Sweden

The family can be the biggest source of support for children with obesity, 
but also a major barrier to healthy weight development. While family-based 
treatments are the cornerstone for weight management, especially for the 
youngest children, involving family and enabling positive family dynamics 
and communication might be a challenge, even for the most experienced 
and dedicated clinicians. For more than four decades,  family-based obe-
sity treatments have been studied extensively, with prominent scholars, 

suggesting methods should be combined as they provide complementary 
information. Using objective methods, higher residential density, mixed 
land use, and higher neighbourhood walkability level have been reported 
to be associated with lower BMI or decreased prevalence of obesity. The 
variability in measures used to assess built environment exposures mirrors 
the variety of urban settings and populations under study. Issues of current 
major interest include those of scale (administrative vs. self-defined neigh-
bourhoods), activity space (as assessed by GPS or web-mapping applica-
tions), as well as the natural experiment design to decipher the complex 
relationships between urban environments, lifestyle habits and obesity. 
Lockdowns imposed to limit the spread of the COVID-19 pandemic have 
been followed in a number of cities by significant urban changes favour-
ing active transport, specifically cycling for commuting. Whether these 
changes at the street level may last over time and influence health out-
comes such as obesity in the long term needs to be investigated.

TS03 – Family  

TS03.01
Support for parents in communicating with children 
about weight

Gillison, F.1; Grey, E.2
1University of Bath 
2University of Bristol

The prevalence of childhood overweight and obesity is rising in many 
countries. It can be challenging for families to know how best to support 
children living with obesity given the associated stigma. Many parents are 
concerned that even talking about weight could trigger negative effects 
such as disordered eating, yet they may concurrently want to help their 
child to gain a healthy weight. The aim of this presentation is to report 
on the content of guidance developed for parents on talking to children 
about weight, and how this meets the approval and needs of parents, pub-
lic health practitioners and children. 
Guidance was developed through a systematic process involving evidence 
synthesis and expert stakeholder consultation, and published in early 
2023. In this presentation, we will provide an overview of the content by 
mapping specified values and functions set out for the guidance (e.g., to 
be non-stigmatising, to avoid/reduce perceptions of blame) to examples 
of the final content. This will demonstrate how both concrete and more 
intangible aims for communication can be operationalised. We will then 
draw from qualitative studies conducted through interviews with par-
ents (n=12) and public health practitioners (n=15) to provide feedback 
on the perceived acceptability, potential for impact, and alignment with a 
compassionate approach to weight of guidance content. Insight from nine 
focus groups with ~45 children were also conducted to gain their perspec-
tive as potential recipients of the approaches recommended to parents. 
Parents and health care professionals considered the content of the guid-
ance to be acceptable and useful for everyday life (by providing concrete 
suggestions for how to talk to children about weight), and that the ele-
ments included to try and reduce perceptions such as stigma and blame 
were successful. Children showed good understanding of why this may 
be a difficult topic to talk about, and could identify reasons both for and 
against parents telling a child if they have overweight or obesity that 
aligned with the range of views expressed by adults. All three respondent 
groups found the narrative messaging (storytelling) content particularly 
useful in causing them to think about the topic from different perspec-
tives, and developing empathy for parents and children alike. Some gaps 
where further advice would be useful were also identified. 
The guidance we developed on talking to children about weight can be 
useful, acceptable to all stakeholders, and consistent with a compassion-
ate approach to weight. Respondents highlighted a need to incorporate 
this as mainstream practice when working with families around children’s 
healthy weight so that parents are better supported.
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medications are intended to be long term treatments.  Targets of treat-
ment may include improvement in health parameters, weight loss, weight 
maintenance, control of cravings, and/or improvement in quality of life. 
A decision tool to aid in the selection of pharmacotherapy will be pre-
sented.    By more effectively addressing the redundant human physiology 
that vigorously defends body weight, new and emerging approaches to 
obesity pharmacotherapy demonstrate unprecedented efficacy.  A greater 
magnitude of weight loss is typically associated with greater improve-
ments in health;  it is thus essential to explore not only the effect of phar-
macotherapy on weight, but also on obesity-related comorbidities.  While 
the efficacy of pharmacotherapy for an individual patient cannot currently 
be predicted, a growing body of data empowers the clinician to consider 
selecting pharmacotherapy based on data supporting benefit in specific 
subpopulations with established obesity-related comorbidities.  A multi-
tude of hormonally based pharmacotherapeutic strategies are currently 
under development, the mechanisms of action of which will be reviewed.   
Efficacy data for molecules that are currently in advanced phases of devel-
opment will be discussed.     The implications of these emerging obesity 
pharmacotherapies for the field, including the concept of titrating medi-
cation to achieve targets of therapy, will be discussed.

Thursday, 18 May 2023

TS05 – Mitochondrial Dysfunction  

TS05.01
Mitochondrial Dysfunction in Obesity - From Cell to Organ 
Dysfunction

Pietiläinen, K. H.
Obesity Research Unit, University of Helsinki

Obesity is a complex disorder that is associated with a variety of adverse 
health outcomes, including insulin resistance, dyslipidemia, and fatty 
liver. The mechanisms underlying the development of these complications 
remain poorly understood. Mitochondrial dysfunction is a likely key in 
the pathophysiology of obesity-related complications. However, the func-
tion of mitochondria in different human tissues in relation to obesity is 
not yet completely understood. 
We employed a unique study design involving 49 BMI-discordant mono-
zygotic twin pairs, from whom we obtained adipose tissue and skeletal 
muscle biopsies for multiomics analyses, including transcriptomics, 
proteomics, and metabolomics (van der Kolk et al, Cell Rep Met 2021). 
Additionally, we measured mitochondria-specific markers to comprehen-
sively investigate tissue-specific changes associated with acquired obesity. 
We observed a transcriptional pattern of downregulated mitochondrial 
pathways and upregulated inflammatory pathways in adipose tissue in 
heavier co-twins, while glycolysis- and redox stress-related protein and 
metabolite levels remained higher in skeletal muscle. These changes in 
adipose tissue but not in skeletal muscle, were associated with fatty liver, 
insulin resistance, and dyslipidemia, suggesting that adipose tissue plays a 
dominant role in the development of metabolic complications in acquired 
obesity.
To investigate how mitochondria in subcutaneous adipose tissue respond 
to weight-loss interventions, we conducted a separate study involving 
four independent weight-loss interventions (van der Kolk et al, JCEM 
2021). The results showed that diet-induced weight loss led to a significant 
downregulation of oxidative phosphorylation pathways, while surgery-in-
duced weight loss led to a marked upregulation of the same process. 
Additionally, we confirmed an upregulation of oxidative phosphoryla-
tion at the proteomics level following surgery. These findings suggest that 
mitochondria-related pathways may underlie differences in weight-loss 
success between interventions.

including Dr Epstein, Dr Braet, Dr Golan and Dr Flodmark, leading the 
field with their pioneering work. However, although research has shown 
that family-based treatment can be highly effective, a number of signifi-
cant barriers to treatment success remain. These include familial percep-
tions of child weight and healthy development, lack of communication 
between family members and lack of collaboration within the core family 
as well as within the wider familial environment. While there is a growing 
body of research on the complex role of grandparents, systematic research 
is needed on communication between siblings, between parents and in 
families after divorce or separation. In addition, while previous studies 
have found that fathers’ and mothers’ weight talk affects children differ-
ently and that boys’ body dissatisfaction is affected by communication 
with their fathers, few studies have explored potential differences in the 
experiences of and responses to treatment among mothers and fathers. 
Research has also shown that clinicians involved in pediatric obesity 
treatment are keen to develop communication skills to facilitate positive 
family dynamics around weight management, but that professional edu-
cation activities in this field rarely include this. Moreover, interpersonal 
relations in treatment – both between families and clinicians, and within 
the families themselves – affect goal setting and family engagement in key 
domains, including the facilitation of a health food environment, mod-
eling healthy eating and encouraging physical activity. Within families, 
differences in engagement may be due to personal experiences such as 
growing up with obesity, as well as diverging understandings of body 
weight and health, and practical circumstances such as time spent with 
the child and the division of household work. Although these differences 
may be more or less visible in the initial stage of treatment, they evolve 
throughout a family’s weight management journey, sometimes in positive 
ways. For example, research has shown that years after the initiation of 
treatment, previously reluctant family members, such as grandparents, 
tend to recognize the importance of weight management and its bene-
fits to the child’s quality of life. This emphasizes the importance of never 
giving up on involving the family and underscores the efficacy of state-
of-the-art family-based treatment methods in engaging the wider family 
network to foster a supportive weight management environment.

TS04 – Pharmacotherapy Update  

TS04.01
Obesity Pharmacotherapy: Where We Are, and Where  
We’re Going

Pedersen, S. D.
C-ENDO Diabetes & Endocrinology Clinic, Calgary, Canada

In this session, current approaches and emerging obesity pharmacother-
apy will be discussed.  Clinical considerations in the use of obesity phar-
macotherapy will be discussed, highlighting features from the Obesity 
Canada 2022 Pharmacotherapy Chapter. Obesity pharmacotherapy 
should be considered early in the natural history of obesity, as obesity 
related health complications tend to increase and progress with time.   
Body mass index (BMI) does not adequately reflect the burden of adi-
posity-related disease, and the BMI correlation with comorbidities varies 
by ethnicity; prescribing physicians may elect to interpret recommenda-
tions for obesity pharmacotherapy with these considerations in mind.  
Considerations in starting obesity pharmacotherapy include identifying 
individualized goals of therapy; patient values, preferences, and goals of 
treatment; patient comorbidities and concomitant medications; setting 
realistic expectations in terms of potential benefits, change in weight, and 
time needed to achieve these goals; mechanism of action, potential side 
effects, safety, mode and frequency of administration, and cost; and, that 
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TS05.03
Dietary nitrate mitigates gut dysbiosis as a key mechanism 
to prevent glucose intolerance and cardiac dysfunction 
in high-fat diet-fed mice

Petrick, H. L.1; Ogilvie, L. M.2; Brunetta, H. S.3; Robinson, A.4; Handy, R. M.2; 
Kirsh, A. J.2; Barbeau, P.2; Coyle Asbil, B.2; Gianetto Hill, C.4; Dennis, K. M.2; 
van Loon, L. J.5; Schertzer, J. D.6; Allen Vercoe, E.4; Simpson, J. A.2; 
Holloway, G. P.2
1Department of Human Health and Nutritional Sciences, University of Guelph, 
Guelph, Ontario, Canada; Department of Human Biology, NUTRIM School of 
Nutrition and Translational Research in Metabolism, Maastricht University 
Medical Centre+, Maastricht, the Netherlands 
2Department of Human Health and Nutritional Sciences, University of Guelph, 
Guelph, Ontario, Canada 
3Department of Human Health and Nutritional Sciences, University of Guelph, 
Guelph, Ontario, Canada; Department of Physiological Sciences, Federal 
University of Santa Catarina, Florianopolis, Brazil 
4Department of Molecular and Cellular Biology, University of Guelph,  
Guelph, Ontario, Canada 
5Department of Human Biology, NUTRIM School of Nutrition and Translational 
Research in Metabolism, Maastricht University Medical Centre+, Maastricht,  
the Netherlands 
6Department of Biochemistry and Biomedical Sciences, McMaster University, 
Hamilton, Ontario, Canada

Introduction: Cardiometabolic diseases are associated with glucose 
intolerance and cardiac dysfunction, events linked to impaired mito-
chondrial bioenergetics in numerous organs. Dietary nitrate has been 
shown to improve many of these processes in high-fat diet (HFD)-fed 
mice. However, nitrate is also capable of modulating the gut microbiome, 
which independently influences cardiometabolic risk factors. Therefore, 
we aimed to determine if the beneficial effects of dietary nitrate for pre-
venting HFD-induced metabolic abnormalities were mediated by changes 
in the gut microbiome.
Methods: Male C57Bl6N mice were fed a low-fat diet (LFD), HFD (60% 
fat) or HFD with 4 mM sodium nitrate for 8 weeks. Feces were collected 
for sequencing and fecal microbial transplantation (FMT) experiments. 
In a subset of HFD-fed mice, oral gavage of fecal slurries was performed 
over 3 days in week 7. Echocardiography and glucose tolerance tests were 
performed in week 8 and tissue was collected following week 8. Left ven-
tricle (LV), red gastrocnemius (RG), and epididymal white adipose tissue 
(eWAT) was excised for mitochondrial bioenergetic experiments, histol-
ogy, and western blots.
Results: HFD-feeding decreased the proportion of fecal bacteroidetes 
and increased the proportion of firmicutes compared to LFD mice, an 
effect which was normalized by nitrate consumption. In mice provided 
FMT from HFD+Nitrate donors, stroke volume and cardiac output were 
increased, and glucose tolerance improved, by ~30% compared to FMT 
from HFD donors. The cardioprotective effects of HFD+Nitrate FMT 
were not attributed to changes in LV fibrosis or mitochondrial respira-
tion, however, LV mitochondrial reactive oxygen species (ROS) emission 
was attenuated. ROS has also been associated with glucose metabolism 
in peripheral tissues, but despite the improvement in glucose tolerance, 
HFD+Nitrate FMT did not influence mitochondrial bioenergetics in 
RG. Alternatively, as serum lipids were decreased in HFD+Nitrate FMT 
mice, adipose tissue represents a likely target. While HFD+Nitrate FMT 
did not alter adipocyte cross-sectional area, ROS emission, or inflam-
matory markers; mitochondrial respiration was increased in eWAT of 
HFD+Nitrate FMT mice. These beneficial effects occurred without an 
increase in nitrate+nitrite concentrations in fecal slurries or serum of 
HFD+Nitrate FMT mice, indicating the absence of a direct influence of 
nitrate itself. Furthermore, FMT from LFD donors (similar microbial pro-
file as HFD+Nitrate) also increased cardiac output and tended to improve 
glucose tolerance compared to HFD FMT. These data strongly suggest a 
microbiome-specific effect of HFD+Nitrate FMT.
Conclusion: HFD+Nitrate FMT increased glucose tolerance and cardiac 
function in HFD-fed mice, events associated with improved mitochon-
drial bioenergetics in LV and eWAT. These data indicate that the beneficial 
effects of nitrate are partially mediated by changes in the gut microbiome, 
and highlight a gut-heart-adipose axis in cardiometabolic diseases.

We further aimed to determine whether supplementation with a nico-
tinamide adenine dinucleotide (NAD+) precursor nicotinamide riboside 
(NR) boosts mitochondrial biogenesis and metabolic health in the BMI-
discordant twin cohort (Lapatto et al, Sci Adv 2023). The NR treatment 
improved systemic NAD+ metabolism, muscle mitochondrial number, 
myoblast differentiation, and gut microbiota composition in both the lean 
and heavy co-twins. However, NR did not improve metabolic outcomes. 
Overall, our study provides valuable insights into potential molecular 
mechanistic targets for weight loss success. Mitochondrial dysfunction in 
adipose tissue and skeletal muscle may play a significant role in the devel-
opment of obesity-related complications. Understanding the mechanisms 
underlying these changes may aid in the development of more effective 
weight-loss interventions and the prevention of obesity-related health 
outcomes.
References
1. Lapatto HAK, et al. Science Advances 2023;9(2):eadd5163.
2. van der Kolk B, et al. Cell Rep Med 2021;2(4):100226. 
3. van der Kolk BW, et al. J Clin Endocrinol Metab 2021;106(5):1312–1324.

TS05.02
Revisiting the importance of mitochondrial bioenergetics 
in obesity-related insulin resistance

Holloway, G.
Department of Human Health and Nutritional Sciences, College of Biological 
Sciences, University of Guelph, Guelph, Ontario, Canada

The specific mechanisms causing impairments in peripheral tissue insu-
lin signalling and the development of type 2 diabetes remain debatable. 
Despite the lack of clarity regarding the specific mechanisms causing the 
induction of insulin resistance, a high lipid environment has been rec-
ognized for decades as a key event. While multifaceted and complex, 
mitochondrial biology may represent a point of convergence for many of 
the proposed mechanisms proposed to cause insulin resistance, includ-
ing increased reactive lipid and oxygen species. Historically, mitochon-
drial oxidative capacity and/or content was considered fundamentally 
important to lipid homeostasis and the development of insulin resistance. 
However, in recent years the role of mitochondria in the pathophys-
iology of insulin resistance has been gradually re-evaluated to consider 
the biological effects of that manifest as a result of fluctuations in mito-
chondrial content. In this respect, reductions in mitochondrial content 
are not required for the induction of insulin resistance, and redox stress 
and reactive lipids appear specific to scenarios of chronic overfeeding, as 
extreme physical inactivity promotes insulin resistance in the absence of 
these lipid-mediated mechanisms. This talk will re-evaluate the role of 
mitochondrial bioenergetics in the development of insulin resistance in 
diverse tissues and metabolic situations. The aim of this discussion will be 
to emphasize the importance of mitochondrial substrate sensitivity and 
submaximal adenosine diphosphate (ADP) kinetics in the development 
of insulin resistance, as well as in the identification of novel preventative 
approaches.
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In 2020, nearly one in three people in the world (2.37 billion) did not have 
access to adequate food, with an increase of almost 320 million people 
compared to 2019. Similarly, the global prevalence of severe food insecu-
rity (measured using the FIES) shows that 12 percent of the global pop-
ulation was severely food insecure in 2020 (928 million people), with an 
increase of 148 million in just one year, in every region of the world.
This study analyses individual food insecurity, employing the FAO Food 
Insecurity Experience Scale (FIES). FIES is a survey module that asks a 
worldwide sample if they had experienced any constrain or worries in the 
access to food. Therefore FIES is a metric of food insecurity, measuring 
the access dimension, and based on experience-based food insecurity 
individual data, that allows to estimate the percentage of individuals in the 
population who have experienced food insecurity at moderate or severe 
levels.
Thanks to this large international sample of individual-level data, this 
study shows the features of people who have a higher probability of being 
food insecure in diverse region of the world. For instance, at the global 
level, the gender gap in the prevalence of moderate or severe food inse-
curity is 10 percent higher among women than men in 2020, compared 
to 6 percent in 2019. Other than gender, household composition, level of 
education and income have been analysed as possible determinants of the 
probability of being moderately or severely food insecure.
Identifying these characteristics of food insecure people, and how they 
vary in time and space, is an important tool to design specific policies 
aimed at reducing food insecurity, and to foresee many forms of malnu-
trition, including obesity.

TS06.02
Consumer attitudes and behaviours towards more sustainable 
diets: a scoping review

Kenny, T. A.1; Woodside, J. V.2; Perry, I. J.1; Harrington, J. M.1
1Centre for Health & Diet Research, School of Public Health, University College 
Cork, Ireland 
2Centre for Public Health, Queens University Belfast, United Kingdom

Background: There is an urgent need to move towards more sustainable 
diets. While this will require radical and systemic changes across food sys-
tems, altering consumer ideologies and practices are essential to garner 
support for such actions. In this scoping review we synthesize the evi-
dence surrounding consumers’ attitudes and behaviours towards more 
sustainable diets and present a range of factors, considerations and pro-
posed strategies that can contribute to building the societal level support 
for urgent and systems level changes. 
Methods: Using the key search term ‘Sustainable diets AND attitudes 
AND behaviour’ a search for English language articles published in 
peer-reviewed journals was conducted from January 1st 2012 and April 
30th 2021. The initial search resulted in 1006 articles of which 322 con-
tained relevant titles and key terms. After removing duplicates, an initial 
eligibility screening of 256 articles was carried out by two independent 
researchers using Rayyan software yielding 154 articles. Conflicts con-
cerning the inclusion of studies in the next phase of screening was 
resolved through discussion. A final round of full text screening resulted 
in 54  empirical studies that met the inclusion criteria. Metadata was 
extracted from each of the 54 articles on: title, publication year, journal, 
country of study, methods employed, focus of study, relevance to research 
question, definition of sustainable diets used and limitations. 
Results: The findings suggest that consumers, insofar as they are inter-
ested in sustainability have the capacity to engage with the concept, and 
approach the concept of sustainable diet from a human health perspective 
primarily. However, the interconnectedness of human health and wellbe-
ing with planetary health is poorly understood. This highlights the need 
for (i) sustained efforts to create awareness of the relationship between 
food and the wider physical and social environment when promoting 
more sustainable consumption, (ii) a broader research lens focussed 
on the multidimensional concept of sustainability within the literature 

TS05.04
CETP expression increases body metabolism at both 
thermoneutrality and cold exposure contributing  
to a leaner phenotype

Oliveira, H. C.1; Castelli, J. Z.1; Raposo, H. F.1; Nogueira, P. A.2; Velloso, L. A.2; 
Navarro, C. D.3; Sartori, M. R.3; Vercesi, A. E.3
1Department of Structural and Functional Biology, Biology Institute,  
State University of Campinas, Campinas, SP, Brazil 
2Obesity and Comorbidity Research Center (OCRC), State University 
of Campinas, Campinas, SP, Brazil 
3Department of Pathology, Faculty of Medical Sciences, State University 
of Campinas, Campinas, SP, Brazil

Introduction: We have recently reported that CETP expressing mice 
are leaner due to increased lipolysis, brown adipose tissue (BAT) activ-
ity and body energy expenditure compared to non-transgenic (CETP 
non-expressing) littermates (NTg) under standard housing temperature 
(22°C). The aim of this study was to evaluate how CETP expression affect 
body composition and metabolism during cold exposure (4°C) and ther-
moneutrality (30°C). 
Methods: CETP transgenic mice were compared to NTg under cold expo-
sure (4ºC for 6 hours or 7 days), as well as under thermoneutrality (30ºC) 
for 7 days. Main analyses include body composition, food intake, rectal 
temperature, oxygen consumption (VO2), and body energy expenditure 
rates.
Results: When submitted to cold exposure, CETP mice maintained the 
rectal temperature, body weight and food intake similarly to NTg mice 
along acute or chronic exposure to 4ºC. The VO2 in response to iso-
proterenol was 21% higher in CETP mice than in NTg when acclimated 
to 22°C, and 41% higher than NTg after 7 days of cold exposure. Thus, 
leaner CETP mice are able to maintain their body temperature during 
acute and chronic cold exposure due to their higher capacity to increase 
BAT activity above the NTg mice. When acclimated at 30ºC, CETP mice 
showed higher rectal temperature, increased food intake, increased 
energy expenditure in the light period and reduced fed plasma glucose 
levels. Lean body mass was elevated while fat mass was decreased in CETP 
mice kept at 30ºC. Thus, under thermoneutrality, data suggest that muscle 
mass account for the higher body metabolism in CETP mice. 
Conclusion: These data indicate that CETP expression confers a greater 
capacity of elevating body metabolic rates at both thermoneutrality and 
cold exposure contributing to a leaner phenotype. Thus, this CETP effect 
has the potential to be a strategic target in metabolic disorders.

TS06 – Addressing the Public Health Challenge  
of an Insecure Global Environment  

TS06.01
Addressing individual determinants of food insecurity

Grimaccia, E.
Directorate for analysis and enhancement of social and demographic statistics, 
Italian National Institute of Statistics, Rome, Italy

Food insecurity is a construct that captures uncertainty about access to 
food and deficiencies in the quality and quantity of food consumed. While 
severe food insecurity leads to weight loss, mild to moderate food inse-
curity is associated with weight gain and obesity, a phenomenon referred 
to as the ‘food insecurity-obesity paradox’. The increasing levels of food 
insecurity present also in high-income countries are a likely contributory 
factor driving obesity diffusion and decline in health and wellbeing.
Food insecurity is a public health challenge: recent trends show that 
around three billion people cannot afford a healthy diet, with increasing 
food insecurity and all forms of malnutrition, including stunting, wasting, 
overweight, and obesity. 

D
ow

nloaded from
 http://karger.com

/ofa/article-pdf/16/Suppl. 1/1/3919110/000530456.pdf by guest on 23 June 2023



Obes Facts 2023;16(suppl 1):1–351
DOI: 10.1159/000530456

Abstracts10

Discussion: The long term effects of the COVID-19 lockdown on the 
weight status of PwO were similar to the short term effects. New appear-
ing complications were mostly joint problems and reflux disease. Glucose 
and lipid levels were similar 2 years after the pandemic compared to the 
pre-pandemic period.

TS07 – Play and Activity  

TS07.01
Exercise physiology in children and adolescents with obesity

Barker, A. R.
Children’s Health and Exercise Research Centre, Public Health and Sports 
Sciences, Faculty of Health and Life Sciences, University of Exeter, Exeter, UK

Physical activity is associated with a plethora of benefits for health and 
wellbeing and plays important role in the prevention and management of 
obesity in children and adolescents. National and international guidelines 
recommend that children and adolescents (5-17 year olds) should engage 
in at least an average of 60 minutes of moderate to vigorous intensity 
physical activity per day across the week to realise health and wellbeing 
benefits. Physical activity at a moderate intensity or above is often viewed 
from an aerobic perspective, and requires the effective integration of the 
pulmonary, cardiovascular, and muscular systems to support the delivery 
and utilisation of oxygen. The ability of these systems to support physical 
activity can be expressed through the measurement of the oxygen uptake 
response to exercise, with key parameters including maximal oxygen 
uptake, the oxygen cost of exercise, and the rate at which oxygen uptake 
can adjust during the transition from rest to exercise. Finally, exercise 
training, a form of physical activity that is planned, structured and repeti-
tive, can be prescribed to children and adolescents living with obesity with 
a view to improving the oxygen uptake response to exercise. This talk will 
therefore address the following AIMS: 1) to outline the impact of child-
hood and adolescent obesity on changes in the capacity of the pulmonary, 
cardiovascular, and muscular systems to support aerobic physical activity; 
2) to explain how measures of oxygen uptake during exercise are altered in 
children and adolescents living with obesity; and 3) to consider the role of 
exercise training in improving the oxygen uptake response during exercise 
in children and adolescents with obesity. Collectively, the talk will pro-
vide delegates with insight from an exercise physiology perspective into 
the potential limiting factors of a child and adolescent living with obesity 
to engage in aerobic physical activity, and recommendations for the pre-
scription of exercise to improve the capacity to engage in aerobic activity, 
will be provided.

exploring consumer attitudes and behaviours; and (iii) public health to 
work with other sectors and disciplines to develop clear, simple and coher-
ent messages and narratives based on established and emerging evidence. 
Conclusion: Facilitating dietary change is a critical component of the 
transition towards more sustainable diets. This paper provides an over-
view of the range of issues that need to be addressed in promoting the 
uptake of more sustainable dietary practices. The findings will contrib-
ute to understanding on how we can generate support for the necessary 
structural and system level changes that are required to support behaviour 
change.

Conflict of Interest: None Disclosed
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TS06.03
Long term effects of COVID-19 lockdown on people 
with obesity-TURK-COM Study

Yazici, D.1; Sancak, S.2; Kıyıcı, S.4; Sargın, M.5; Akbaş, F.6; Bayraktaroğlu, T.7; 
Karsıdağ, K.8; Yavuz, D.9; Ilkova, H.3; Yumuk, V.3
1Koç University Medical School COM (EASO Collaborating Centre for Obesity 
Management), Istanbul, Turkey 
2Health Sciences University Fatih Sultan Mehmet Education and Research 
Hospital COM, Istanbul, Turkey 
3Cerrahpaşa Medical Faculty COM, Istanbul, Turkey 
4Health Sciences University Bursa Yİ Education and Research Hospital COM, 
Bursa, Turkey 
5Medeniyet University Göztepe Education and Research Hospital COM, Istanbul, 
Turkey 
6Health Sciences University Istanbul Education and Research Hospital COM, 
Istanbul, Turkey 
7Bülent Ecevit University Medical Faculty COM, Zonguldak, Turkey 
8Çapa Medical Faculty COM, Istanbul, Turkey 
9Marmara University Medical Faculty COM, Istanbul, Turkey

Aim: We have previously determined the short term negative impact of 
COVID-19 lock-down on people with obesity (PwO). The lockdown has 
continued partially and its effects have been long-lasting. The aim of our 
study was to determine the weight status, eating and exercise habits, new 
appearing complications and the presence of depression or anxiety 2 years 
after the pandemic and compare these to the short term effects. 
Methods: The study was carried out in nine centers of Collaborative 
Obesity Management (COM) of the European Association for the Study 
of Obesity (EASO) in Turkey. A questionnaire was completed by patients 
that have been previously recruited for our original study about the effects 
of lockdown on PwO. The e-survey was about weight change, eating hab-
its, physical activity status, new emerging complications, depression, and 
anxiety levels. Physical activity status was determined by the calculated 
MET (metabolic equivalent). The Patient Health Questionaire (PHQ-9) 
and General Anxiety Disorder (GAD-7) were used for depression and 
anxiety, respectively. Also fasting blood glucose, hemoglobin a1c, lipids, 
creatinine, AST, ALT, complete blood count, vitamin B12 and D levels 
done within 3 months and same measurements 2 years after the pandemic 
were determined from the COM’s records. 
Results: Of the original study population, 93 (48.3±11.6 yaş, W/M=82/11) 
could be reached. One patient (1.9%) had newly diagnosed hypertension, 
5 (9.3%) had reflux disease and 10 (18.5%) had joint problems. Fifty 
(54.9%) patients gained weight, 36 (39.6%) lost weight and 5 (5.5%) were 
weight stable. These were similar to the short term effects. Depression 
scores (7.1±5.2) and anxiety scores (4.9 ±4.8) were lower than the thresh-
old (10) for depression and anxiety, respectively. Of all, 56 (62.2%) had 
low, 27 (30%) medium and 7 (7.8%) high exercise levels. When biochem-
ical variables before the pandemic and 2 years after were compared, only 
vitamin D levels in 2 years were somewhat higher (nonsignificantly) than 
the levels before the pandemic. 

Tab. 1. Biochemical changes before and after the pandemic.

Before  
pandemic

After  
pandemic p

Fasting blood glucose (mg/dL) 103.5 (34.6) 103.9 (29.4) NS

HbA1c (%) 6.3 (1.4) 6.2 (1.5) NS

Total Cholesterol (mg/dL) 191.5 (48.5) 190.1 (37.0) NS

LDL Cholesterol (mg/dL) 108.7 (47.5) 109.1 (37.0) NS

HDL Cholesterol (mg/dL) 55.2 (26.0) 58.6 (15.5) NS

Triglycerides (mg/dL) 133.2 (85.7) 133.7 (97.8) NS

AST (IU/L) 18.6 (7.2) 18.1 (8.1) NS

ALT (IU/L) 20.9 (15.9) 17.6 (8.6) NS

Vitamin D (ng/mL) 22.1 (18.3) 35.0 (35.8) 0.08

Vitamin B12 (pg/mL) 338.4 (169.2) 326.6 (138.4) NS
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TS08 – The Role and Importance of Multidisciplinary 
Treatment in the era of Effective Pharmacology  

TS08.01
Do new obesity medications reduce the need for MDT support 
in obesity treatment?

Le Roux, C. W.
Diabetes Complications Research Centre, UCD Conway Institute, School of 
Medicine, University College Dublin, Ireland

Multidisciplinary treatment has been the cornerstone of obesity care, 
because until recently obesity was not considered a disease but rather a 
condition caused by multiple factors. Thus the best thinking at the time 
was that if these multiple factors can be addressed then the condition may 
be reversed.
At present obesity is not only considered a disease by specialists in the 
area, but are now considered a consequence of multiple sub-types or 
different obesity diseases. Our diagnostic ability remains limited but the 
introduction of companion diagnostics with setmelanotide may indicate 
the direction of developments in the future. If specific sub-types of obe-
sities can be diagnosed as associated with a specific and highly effective 
treatment then it will reduce the need for unfocused multidisciplinary 
treatment. 
The same argument can be made following the results of the STEP 3 trial 
with semaglutide 2.4mg weekly showing no additional weight loss when 
combined with very intensive behaviour therapy. Thus for a majority of 
patients with poorly defined obesities, we can now use highly effective 
pharmacotherapy on its own and achieve substantial health gains. This 
opens the door for obesity to be effectively treated in primary care without 
the input of specialist dieticians or exercise physiologists.
The challenge of non-responders remain despite highly effective treat-
ments, and hence it will remain important to offer multidisciplinary care 
to help with diagnosis and treatment of this smaller group of patients. 
Obesity care is likely to follow the same path as cancer care, where multi-
disciplinary teams are needed to deal with the most complicated patients, 
but where many patients may receive highly effective treatments without 
the input of all members of the multidisciplinary team.

TS08.02
Effective obesity treatment requires holistic intervention, 
rehabilitation and support in conjunction with 
pharmacotherapy

Breen, C.
Level 3 and 4 Obesity Services, St Columcille’s Hospital, Loughlinstown, Dublin; 
Association for the Study of Obesity on the Island of Ireland, Dublin, Ireland

If we truly recognise obesity as a complex chronic disease, it should be 
treated in line with established models of chronic disease management, 
where care delivery is holistic and integrated. Recent advances in the 
availability of pharmacologic treatment options for obesity simply align it 
with chronic diseases such as cardiovascular disease and Type 2 diabetes, 
where pharmacologic and non-pharmacologic therapies are delivered in 
combination.
While pharmacotherapy treats the underlying biology that drives 
behaviour, the root causes of obesity at an individual level are myriad and 
complex. Holistic multidisciplinary assessment that considers neurobio-
logical, behavioural, psychological, functional, environmental, and social 
domains is critical to support the development of comprehensive, individ-
ualised treatment plans.
Holistic obesity interventions focus on health gains, not just weight 
loss. There is evidence for the role of medical nutrition therapy, physi-
cal rehabilitation, and psychological interventions, delivered by regu-
lated professionals working in multi-professional teams, for improving 
health outcomes such as physical function, quality of life, mental health, 

TS07.02
Implementing activity policy for all (children and  
vulnerable groups)

Woods, C. B.
University of Limerick, Limerick, Ireland

The growing burden of non-communicable diseases (NCDs) creates a 
need for effective public policy to change systems instead of individuals 
and create supportive contexts that reduce NCDs and health inequity. 
A major determinant of disease reduction is physical activity (PA). Covid-
19 has emphasized PA’s protective effects, but movement restrictions high-
lighted the inequities experienced by population subgroups with low PA 
levels (e.g. children, women, minorities, people with disabilities). To suc-
cessfully reduce health inequities, address social determinants of health, 
and establish a ‘healthy’ PA environment, it is necessary to look beyond 
specific interventions to upstream policies formulated across multiple sec-
tors, not solely focusing on the health or sport sector, which is aligned 
with health-in-all policy approach. 
An important recent addition to the canon of policy monitoring in 
PA, is the PA Environment Policy Index (PA-EPI, see videographic at 
https://youtu.be/A_YUx74IHfc). Developed through the JPI-funded 
Policy Evaluation Network (PEN, www.jpi-pen.eu), the PA-EPI is a 
policy monitoring framework, made up of two-components, ‘policy’ 
(8 domains) and ‘infrastructure support’ (7 domains) (Figure 2). The pol-
icy domains align with ISPAH’s “Eight investments that work for physical 
activity”. The infrastructure support domains built on the internationally 
recognized policy benchmarking index from the field of nutrition, the 
INFORMAS Food-EPI. Each of the 15 domains contains an ‘ideal good 
practice’, assessed by 45 detailed ‘good practice statements’ or indicators 
of this ideal. The PA-EPI has been successfully piloted in Ireland. This 
presentation will share the results of the evidence behind the PA-EPI, the 
findings of its implementation in Ireland and its policy recommendations, 
with particular insight for vulnerable groups.

TS07.03
Physical activity in children: How are we doing and what can 
we do to prevent disease

Jago, R.
University of Bristol

This presentation will discuss the physical activity of children and young 
people and strategies that could be put in place to increase physical activ-
ity in this group to prevent future disease risk. 
The first part of the presentation will provide evidence on how the amount 
of physical activity in which children engage reduces as they become older 
and the links between physical activity and body mass index in children. 
It will then summarise evidence from the Bristol based Active-6 project 
which is examining the impact of the COVID-19 pandemic on the accel-
erometer measured physical activity of 10-11 year old children. This is a 
natural experiment that is using accelerometers to measure the physical 
activity of 10-11 year old children during two data collection waves that 
were conducted after the national COVID-19 lockdowns in Bristol (UK). 
The resulting data were then compared to information that were collected 
from the same schools, using the exact same methods, before the lock-
downs were introduced. Data has shown that during the first wave of data 
collection that minutes of moderate to vigorous intensity physical activity 
were around 13% lower but were close to the comparator group at the 
wave 2 assessment period. Qualitative research which has been used to 
examine the potential reasons for these changes will then be presented 
to highlight the need to develop new approaches to help children to be 
physically active. 
The second part of the presentation will examine how to increase physi-
cal activity among school aged children the potential reasons why current 
research in this area has had limited success. The presentation will end 
with the introduction of a new context-specific intervention approach as 
a new, and as yet untested method of designing the next generation of 
methods to increase children’s physical activity at school.
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We previously identified apolipoprotein M (ApoM) as an adipokine whose 
expression is low in adipose tissue of individuals with obesity. APOM and 
adiponectin genes have similar expression profiles. Our aim was to inves-
tigate the role of ApoM in AT inflammation, in vivo and in vitro.
Methods: Apom-/- mice and wild-type littermates (WT) were fed either a 
normal chow diet (NCD) or a 60% high fat diet (HFD) for 1 or 3 months 
to induce AT inflammation. AAVs encoding human APOM, or mcherry 
as control gene, were used to induce APOM overexpression, i) in vivo, in 
WT mice perigonadal AT prior to HFD, ii) in vitro, in human adipocytes 
hMADS whose conditioned media was collected to apply on human mac-
rophages ThP1. These cells were secondly polarized to inflammatory cells 
using LPS (2 ng/mL) and IFNγ (10 ng/mL) for 3 days. Inflammation was 
assessed by measuring the expression of pro-inflammatory genes (Tnfα, 
Il-1β, Il-6, Mcp-1, Cd68, Cd11c, Saa3) and anti-inflammatory adiponec-
tin gene (Adipoq) using RT-qPCR and immunohistology. 
Results: Body weight and perigonadal adipocytes size were similar 
between WT and Apom-/- mice, in both NCD and HFD groups. Only 
HFD-fed female Apom-/- mice displayed a smaller perigonadal fat pad, 
compared to HFD-fed female WT mice, and this was associated with a 
trend for lower fat mass (p=0.08) in HFD-fed female Apom-/- mice. Apom 
deficiency was also associated with an inflammatory signature in AT of 
HFD but not NCD-fed mice. In vivo, AAVs injection in WT mice perigo-
nadal fat pad triggered inflammation. This process was fully blunted by 
human APOM overexpression, without regulation of murine Apom and 
Adipoq expression. The APOM and ADIPOQ mRNA levels were strongly 
correlated in vitro, in hMADS cells and in vivo, in human adipose tis-
sue. Treatment of hMADS adipocytes with physiological concentrations 
of adiponectin increased APOM expression. Inflammatory macrophages 
cultured using conditioned media from APOM-overexpressing hMADS 
adipocytes exhibited reduced expression of inflammatory markers com-
pared to macrophages cultured with control conditioned media.
Conclusion: Apom deficiency is associated with greater obesity-induced 
AT inflammation and adipocytes APOM overexpression prevents inflam-
matory macrophage polarization. As a lipocalin, ApoM may act as a chap-
erone of anti-inflammatory lipids such as sphingosine-1-phosphate. Our 
data suggest that ApoM may be part of the anti-inflammatory effect of 
adiponectin. Further studies are needed to clarify the molecular mecha-
nisms by which ApoM protects AT from inflammation.

Conflict of Interest: None disclosed

Fundings: Occitanie Midi-Pyrénées Region, Inserm and Société Francophone de 
Nutrition

TS09.03
Pathological remodeling and functions of white adipose 
tissue in weight loss consecutive to obesity

Rebiere, C.; Rouault, C.; Merabtene, F.; Clément, K.; Marcelin, G.
Sorbonne Université, INSERM, UMRS 1269 Nutriomique, Paris, France

Introduction: Obesity is a disease characterized by an excessive accu-
mulation of white adipose tissue (WAT) associated with pathological 
remodeling leading to its fibrotic transformation in the most advanced 
stages1. The lean healthy WAT displays critical homeostatic functions: 
it’s an energy reservoir that can be mobilized through lipolysis activation. 
WAT is also a key endocrine organ able to secrete multiple adipokines to 
orchestrate the systemic metabolism. Obesity-induced WAT pathological 
remodeling results in altered adipocyte function and, consequently, favors 
metabolic alterations leading to co-morbidities such as type 2 diabetes1.
Obesity management relies on fat mass loss in order to improve metabolic 
disorders.
In this context, we aimed to characterize the WAT remodeling after weight 
loss and assessed whether weight loss improves adipocytes functions.
Methods: We set up a mouse model of weight loss in which high fat diet 
(HFD) fed mice with obesity lose weight following changing HFD by a 
low-caloric diet (chow). Thus, we have compared features of epididymal 

continence, sleep, body composition, nutritional adequacy, gastrointesti-
nal function, eating disorders, and lymphoedema in obesity.
Recently, the need for consistent messaging from all members of mul-
tidisciplinary teams on the non-stigmatising treatment of obesity with 
pharmacologic agents has emerged, in addition to the need for dietary 
counselling to maximise adherence and physical interventions to preserve 
lean body mass.
The Irish Model of Care for Obesity1 recommends holistic multicompo-
nent interventions and support. It builds on the tiered chronic disease 
management model, by recognising that patients may move up and down 
the model depending on the complexity of their obesity. 
Reference
1. Health Service Executive Model of Care for the Management of Overweight 

and Obesity (2021). National Clinical Programme for Obesity, Dublin, Ireland.
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TS09 – Inflammation  

TS09.01
Adipocyte fibrosis: An hallmark of deteriorated 
cardiometabolic health

Clément, K.; Marcelin, G.
Sorbonne Université, Inserm, NutriOmics group, Paris, France

In obesity, maladaptive white adipose tissue (WAT) remodeling, which 
includes fibrosis accumulation, is associated with severe WAT dysfunc-
tion and impaired whole-body metabolism. Identifying relevant pathways 
that reduce fibrotic transformation of white adipose tissue could be a 
relevant approach targeting obesity and related comorbidities, including 
cardiovascular health. Our team has shown that adipose tissue progeni-
tor cells contribute to the development of fibrosis in WAT. As the disease 
progresses, fat mass growth is accompanied by ongoing remodeling in 
which fibrosis deposition characterizes unhealthy remodeling associated 
with functional alterations in WAT. Adipose tissue fibrosis indeed affects 
storage and endocrine functions through mechanisms such as physical 
constrain and limitation of adipogenesis. This maladaptive expansion of 
adipose mass leads to pathological alterations such as defective insulin 
signaling, alteration of WAT secretome and loss of plasticity. WAT fibro-
sis has also been associated with impaired glucose control and insulin 
resistance in mice and humans with obesity. Adipose tissue fibrosis is also 
linked to attenuated weight loss after bariatric surgery and paradoxically 
WAT fibrosis accumulates after weight loss. Therefore, targeting adipose 
tissue fibrosis may be an attractive strategy to limit the comorbidities of 
obesity and potentially optimize weight loss outcomes, given that it is 
repeatedly described an interindividual variability after weight loss pro-
cedures. The potential combination of the pharmacological approach and 
new findings will be discussed in this presentation.

TS09.02
Role of adipose-derived ApoM in adipose tissue inflammation

Frances, L.1; Croyal, M.2; Pittet, S.1; Boulaire, M.3; Moro, C.1;  
Christoffersen, C.4; Tavernier, G.1; Viguerie, N.1
1Inserm UMR 1297, Institute of Metabolic and Cardiovascular Diseases, 
Toulouse, France 
2Inserm UMR 1087, Institut du Thorax Research Unit, Nantes, France 
3INRAE 1286, NutriNeuro Lab, University of Bordeaux, France 
4Department of Biomedical Sciences, University of Copenhagen, Denmark

Introduction: Adipose tissue (AT) is a metabolic and endocrine organ 
which secretes adipokines. Several adipokines are upregulated with obe-
sity, along with low-grade inflammation and metabolic dysfunction. Few 
adipokines, such as adiponectin that displays anti-inflammatory proper-
ties, are downregulated with adipose tissue expansion and may prevent 
obesity-related complications. 
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and regulatory approaches, designed to improve food environments; and 
a qualitative evidence synthesis of studies on policy processes that influ-
ence the uptake of industry-driven voluntary and partnership approaches. 
Findings: The food and drinks industry employ a range of non-marketing 
strategies to promote the sale and consumption of their products, includ-
ing shaping the scientific evidence, building constituencies beyond their 
core business, using litigation, lobbying of decision-makers, and publicly 
criticising policy process, in the interest of protecting markets. These strat-
egies have been known to increase the chance of ‘regulatory chill’ or the 
delays, weakening or abandonment of planned policies. Another strategy 
is policy substitution, referring to the industry promotion of voluntary 
and partnership approaches when threatened by regulation. We report the 
evidence of effectiveness of regulation, PPPs and voluntary approaches to 
improve diets via reformulation, advertising and promotions restrictions 
or other changes to the environment, finding regulation the most effec-
tive approach, and voluntary or partnership approaches very limited in 
effectiveness. Moreover, our policy process study finds that the concept 
of partnerships as a preferred policy construct is often presented as the 
most effective to meet public health objectives; however this argument 
is reported to be seldom informed by a review of international evidence 
of best practice in supporting healthy diets, but rather compromise and 
pragmatism. 
Conclusions: Priorities for action include more effective channels for 
communicating the best evidence on effective policies to decision-makers, 
and actioning best practice for minimizing commercial influence on the 
upstream drivers of dietary health.

TS10.02
Insights into the economic globalisation and arrangements 
that underpin the commercial determinants of health

Friel, S.
Australian National University

Poor health and nutrition, social inequities and climate change are intri-
cately interconnected. At their core is the global consumptogenic system – 
the system of actors and institutions, policies, commercial activities and 
norms that incentivizes the excessive production and consumption of 
goods and services that are harming our health and the planet. 
Little effective political and policy attention is given to transform the 
consumptogenic system and act in the interests of human and planetary 
health. Arguably, nothing will change unless entrenched power inequities 
are addressed. 
Powerful consumptogenic interests work hard to prevent necessary struc-
tural interventions and maintain the status quo that serves them well. A 
pervasive neoliberal fetishism of market-forces, financialization, hyper-
globalization, deregulation, and individualism has shaped domestic and 
international processes, networks, and institutions, entrenching an expo-
nential growth model, consumptogenic economic interests, and an indi-
vidualised model of health. 
The ideational power of consumptogenic interests influence the velocity 
and direction of change, using neoliberal ideas to shape what is politi-
cally acceptable, control the public narrative and policy framing. An 
example of this is the promotion of individualism over structuralism: ‘eat 
less’, ‘turn off the lights’. Material power – manifested through donations, 
the revolving door and lobbying – allow consumptogenic interests to 
promote neoliberal policies and shape political and policy agendas. The 
privileged position of big business – particularly owners of intangible 
assets including intellectual property and financial instruments – in the 
economy has enabled these actors to set the rules of the game. By struc-
turing the global economic system on the basis of neoliberal ideas, global 
institutions such as the IMF and WTO advance the interests of large and 
politically-connected corporations (located primarily in advanced econ-
omies) and shrink the policy space for managing the consumptogenic 
system at the national level. 
Massive structural changes are needed if human and planetary health 
is to be saved. A new narrative is needed, shifting from individual 

WAT (eWAT) among 3 groups of mice: lean mice (only chow diet), mice 
with obesity (only HFD) and mice with former obesity (Fob).
Results: In FOb animals, with body composition, adipocyte size and 
glycemic control normalized to the level of the lean mice, eWAT study 
revealed higher fibrosis deposition on histological eWAT sections. We 
also observed a loss of perilipin-1 expression (on histologic section), indi-
cating a loss of adipocyte function2 in FOb animals as compared to lean 
age-matched animals. In addition, we measured a decrease in adiponectin 
mRNA levels in mice with obesity and FOb mice as compared to lean 
mice. We also investigated lipolysis and our model showed an increase in 
basal lipolysis and a loss of sensitivity to the β-3-receptors agonist CL316-
243 in mice with obesity and FOb mice compared to lean mice.
We then wanted to further examine the mechanism underlying the 
increase in fibrosis deposition and analyzed the mRNA expression of 
different fibrosis markers (Col1a1, Col6a1, Fn1…). Surprisingly, while 
fibrosis increased in FOb eWAT sections, the expression of messengers 
encoding for fibrosis markers decreased to the level measured in lean mice, 
indicating an uncoupling between fibrosis production and deposition.
Conclusion: Undoubtedly, weight loss is metabolically favorable. 
However, in eWAT, we found persistence of functional and histological 
alterations that was established during obesity. We believe that the lack of 
fibrosis resolution could be instrumental in the loss of adipocyte functions 
following weight loss. The uncoupling between mRNAs coding for fibrosis 
markers expression and fibrosis deposition remains to be elucidated, but 
our first results suggest an alteration in the collagen degradation processes.
References
1. Marcelin, G., Gautier, E. L. & Clément, K. Adipose Tissue Fibrosis in Obesity: 

Etiology and Challenges. Annu. Rev. Physiol. 84, 135–155 (2022).
2. Lafontan, M. & Langin, D. Lipolysis and lipid mobilization in human adipose 

tissue. Prog. Lipid Res. 48, 275–297 (2009).
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TS10 – Commercial Determinants of Health  

TS10.01
Understanding the commercial determinants of dietary 
health: Recent evidence and priorities for action

Knai, C.1; Blanchard, L.1; Law, C.2; Ray, S.1; Egan, M.1; Petticrew, M.1;  
Rutter, H.6; Vega-Salas, M. J.3; Bidonde, J.4; Bridge, G.5
1Faculty of Public Health and Policy, London School of Hygiene & Tropical 
Medicine, London UK 
2University of Reading, UK 
3Pontificia Universidad Católica de Chile 
4National Institute of Public Health, Norway 
5Queen Mary University of London 
6University of Bath, UK

Introduction: Poor diet is one of the greatest and costliest contributors to 
global noncommunicable diseases and deaths, yet these are preventable 
as they are closely linked to the excessive consumption of ultra-processed 
foods and drinks. This sits within the overarching domain of the commer-
cial determinants of health, defined as adverse health impacts attributable 
to commercial activities and corporate political strategies employed by 
unhealthy commodity industries to promote products which can dam-
age health. This paper provides the latest evidence on the commercial 
determinants of health, specifically how they influence upstream drivers 
of dietary health. We focus in more depth on food industry promotion 
of voluntary approaches and public-private partnerships, and report the 
evidence of their effectiveness. 
Methods: 1) We first provide the latest evidence on key strategies employed 
by the food industry and how they affect dietary health. 2) We then draw on 
recent research, specifically a systematic review of real-world evaluations 
of industry-driven voluntary approaches, public-private partnerships, 
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attended the one-year check-up. A total of 271 (65 %) patients achieved a 
reduction in the percentage above the IOTF overweight cut-off (%IOTF-
25), while 228 patients (55 %) reduced their BMI standard deviation score 
(BMI SDS). The proportion of participants with a reduction of more than 
5 % in %IOTF-25 was 43 % (177/416), and a reduction in BMI standard 
deviation score of more than 0.25 was observed in 23 % (95/416). Girls 
responded on average more poorly to the intervention than boys. There 
was no clinically significant difference in results between the treatment 
centres in Bergen and Tønsberg.
In the FABO study participants were randomly allocated to family-based 
cognitive behavioral social facilitation treatment (FBSFT) (n = 59) 
receiving 17 manualized sessions with the same caregiver, and the stan-
dard MDT (n = 55) for 1 year. Primary outcomes included BMI SDS 
and %IOTF-25. Secondary outcomes included changes in sleep, physical 
activity, and eating behaviour. From pre- to posttreatment there was a 
statistically significant difference in change in both BMI SDS (0.19 units, 
p <.001) and %IOTF-25 (5.48%, p <.001) between FBSFT and standard 
MDT groups. FBSFT participants achieved significant reductions in mean 
BMI SDS (0.16 units, p <.001) and %IOTF-25 (6.53%, p <.001), whereas 
in standard MDT nonsignificant changes were observed in BMI SDS (0.03 
units, p =.30) and %IOTF-25 (-1.04%, p =.29). More FBSFT participants 
(31.5%) had clinically meaningful BMI SDS reductions of ≥0.25 from pre- 
to posttreatment than in TAU (13.0%, p =.021). Regarding secondary out-
comes, only changes in sleep timing differed significantly between groups.
After one year of standard MDT of children and adolescents with severe 
obesity in two specialist healthcare centres, we found a moderate mean 
reduction in weight-related anthropometrics, but with large interindi-
vidual variation. FBSFT improved weight-related outcomes compared 
to standard MDT. The results will be discussed and compared with the 
existing literature.

TS11.02
Bariatric surgery for adolescent obesity

Hamilton, J.
Department of Paediatrics, Hospital for Sick Children, University of Toronto, 
Toronto, Canada

Lifestyle modification treatment results in moderate short-term success 
among children and adolescents living with obesity. However, for ado-
lescents with severe obesity lifestyle changes are often inadequate for 
clinically meaningful weight loss and adjunctive treatment is required. 
Bariatric surgery has emerged as an important treatment for adults with 
severe obesity. It is efficacious, durable and results in major metabolic 
improvements. More recently, bariatric surgery has been shown to be safe 
and effective in adolescents with severe obesity. In this session, we will 
review the current evidence regarding adolescent bariatric surgery, high-
light remaining gaps in the literature and discuss controversies surround-
ing these procedures.

TS12 – Mental Health and Obesity  

TS12.01
Bariatric Surgery in adolescents with Mental Health Disorders

Jarvholm, K.
Department of Psychology, Lund University, Lund, Sweden

A substantial proportion of adolescents presenting for bariatric surgery 
have concurrent mental health problems. Most guidelines do not see men-
tal health disorders as an absolute contradiction to adolescent bariatric 
surgery but recommend that such problems should be treated or under 
control at the time for surgery. 
Commonly reported problems in adolescents seeking bariatric sur-
gery are internalizing symptoms (anxiety, depression, low self-esteem), 

responsibility to state and commercial responsibility; the rules of the game 
must be re-set to prioritize people and the environment over profits, and 
affirmation of social and political rights and norms in the public interest 
are essential. 
Despite long odds, recalibrating power inequities may be possible by 
compelling narration of alternative ideas, strategic use of institutional 
processes, and social mobilization among like-minded and unusual bed-
fellows. Imagine the devastation if those concerned about population and 
planetary health equity do not play the power-saturated long game.

TS10.03
How is “big tech” influencing our eating behaviours 
and health?

Masterson, T.
Department of Nutritional Sciences, Penn State, Pennsylvania, USA

With the advent of social media and influencer marketing, the digital 
food marketing environment has become exponentially more complex. 
Livestreaming has emerged as a dominant marketing platform due to the 
ability of marketers to layer and saturate the viewing environment with 
branding materials and messaging. In particular, users are able to interact 
with influencers and other viewers in real-time through chatroom fea-
tures. The ability to interact in real-time provides food marketers with an 
authentic feeling and the ability to influence large communities in a cohe-
sive manner. This presentation will cover a variety of topics related to food 
marketing on livestreaming platforms including: the prevalence, strate-
gies, and growth of food marketing on major livestreaming platforms; the 
impacts of marketing exposure on craving, eating behaviors, purchasing 
behaviors, and health in adolescents and young adults; the impact of tar-
geted marketing campaigns on user interaction with brands; and several 
ethical considerations of marketing on these platforms.

TS11 – Treatment in Childhood and Adolescence  

TS11.01
Multi-disciplinary treatment of children and adolescents with 
obesity - experiences from Norway

Júlíusson, P. B.1
1Children and Youth Clinic, Haukeland University Hospital, Bergen, Norway 
2Department of Health Registry Research and Development, Norwegian 
Institute of Public Health, Bergen, Norway 
3Department of Clinical Science, University of Bergen, Bergen, Norway

In Norway, the International Obesity Task Force (IOTF) definitions of 
overweight (IOTF 25), obesity (IOTF 30) and severe obesity (IOTF 35) 
are used to define actions in the management of children and adolescence. 
The problem of overweight is address in the primary health care by the 
Child Health Clinic nurse, while obesity should engage both the nurse 
and the general practitioner. Children and adolescents with severe obesity 
can be referred to the specialized health services. Parents/caregivers are 
involved at all levels. This talk will focus on the multi-disciplinary treat-
ment (MDT) given in the specialized outpatient clinics, found in most 
larger cities in Norway. We evaluated the standard MDT in an observa-
tional study including children and adolescents with severe obesity from 
the two largest clinics in Norway (Bergen and Tønsberg). Further, we con-
ducted a randomized controlled trial in the city of Bergen, evaluating the 
effect of manualized family-based behavioural treatment using cognitive 
behavioural techniques (the FABO study). 
The standard MDT constitutes of quarterly follow-up sessions in the 
outpatient clinic with lifestyle counselling after initial assessment. It also 
includes a collaboration with the primary health care with in-between 
visits to the nurse or the general practitioner. The evaluation included 
568 children and adolescents who started treatment, and 416 (73 %) that 
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non-significant trend (p=0.07) towards a lower % weight loss at 12 weeks 
in those who were on psychotropic treatment as compared with those who 
were not.
Conclusion: Psychiatric symptoms can predict reduced adherence to lira-
glutide 3.0 mg therapy in real life. However, this does not appear to jeop-
ardize its effect on weight loss. These findings suggest that persons with 
obesity (PWO) and impaired mental health can benefit from treatment. 
The presence of psychiatric symptoms should not excuse clinical inertia 
in PWO.

TS12.04
Hypoglycemia during extended oral glucose tolerance test  
in people with obesity and no diabetes according to binge 
eating and food addiction

Rania, M.1; Carbone, E. A.2; Caroleo, M.1; Condoleo, F.2; Arturi, F.2;  
Segura Garcia, C.2
1Outpatient Unit of Clinical Research and Treatment of Eating Disorders. 
University Hospital Mater Domini, Catanzaro, Italy 
2Department of Medical and Surgical Sciences, University Magna Graecia of 
Catanzaro, Catanzaro, Italy

Introduction: Impaired metabolic responses such as blood glucose/
insulin fast fluctuations may be attended in binge eating disorder (BED) 
by virtue of the amount and high-glycemic index carbohydrates content 
of binge episodes. This can be also hypothesized for food addiction (FA), 
whom BED has shown to have high co-occurrence and share symptom-
atology with. A comprehensive evaluation of glycemic profile in patients 
suffering from BED, FA, or the BED-FA phenotype is missing. Present 
investigated: a) glucose/insulin release during 5-hours-long OGTT 
according to BED and FA; b) the prevalence of hypoglycemia events; c) 
the associations between the severity of BED, FA, metabolic indexes, and 
hypoglycemia events.
Methods: Non-diabetic participants with obesity (N=184) completed the 
OGTT and were screened for BED and FA. χ2 and multivariate analysis 
served to compare the four groups (Obesity, BED, FA, BED-FA) in the 
variables of interest. Repeated measures GLM with Greenhouse-Geisser 
was used to assess between-group differences in OGTT, adjusting for 
demographics. The severity of BED and FA, glucose phenotype, BMI, 
insulin resistance, age and sex were tested as independent predictors of 
hypoglycemic events via logistic regression.
Results: BED-FA group showed the highest fasting glucose and insulin, 
AUCglu-ins, and insulin resistance, albeit the significant effect of age, 
gender, and BMI. BED-FA group also exhibited significantly higher fre-
quency of impaired glucose tolerance phenotype (χ2=26.41, p=.002). 
Between groups differences in glucose and insulin curves were affected, 
respectively, by BMI and age (F=20.989, p<.001; F=4.013, p=.04) and BMI 
(F=7.129, p=.011). Early hypoglycemia events were significantly higher 
at 180’ in the FA and BED-FA groups (χ2=8.273, p=.04), while late hypo-
glycemia (270’) in the Ob group (χ2=12.736, p=.005). OGTT interruption 
due to symptomatic hypoglycemia was higher in the FA group. FA severity 
was the only predictor of early and repeated hypoglycemia.
Conclusion: FA alone, and largely when combined with BED, is associated 
with a worse glycemic control and early and symptomatic hypoglycemic 
events during extended OGTT in participants with obesity. A plausible 
relationship between hypoglycemia and the addiction-like craving for car-
bohydrates, typical of FA, should be further investigated. These results are 
instructive about the need to screen for and address FA in patients seeking 
help for obesity.
References
1. Succurro E, Segura-Garcia C, Ruffo M, et al. Obese Patients With a  Binge 

Eating Disorder Have an Unfavorable Metabolic and Inflammatory 
Profile. Medicine (Baltimore). 2015 Dec;94(52):e2098. Doi: 10.1097/
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neuropsychiatric disorders, and binge eating. Many adolescents and their 
caregivers hope that mental health problems will improve with bariatric 
surgery and weight-loss. 
In this lecture, I will present short- and long-term outcome data from ado-
lescents who have undergone bariatric surgery and how different mental 
health problems are (or are not) affected by undergoing bariatric surgery 
and loosing weight. 
The lecture will also address assessment of mental health in adolescents 
before and after bariatric surgery and how mental health problems and 
disorders can be managed in clinical care.

TS12.02
Eating disorders - Influence and considerations for 
obesity treatment

Jebeile, H.
Children’s Hospital Westmead Clinical School and Charles Perkins Centre, 
The University of Sydney, Sydney, Australia

People living with obesity are vulnerable to the development of eating 
disorders and there is concern that obesity treatment interventions may 
contribute to eating disorder risk. Behavioural weight management is the 
cornerstone of obesity treatment, resulting in significant improvements 
in cardio-metabolic and psychosocial health. Evidence from systematic 
reviews suggests that for most children, adolescents and adults, eating 
disorder risk does not increase during or following medically supervised 
obesity treatment. However, a small sub-group may present to treatment 
services with an undiagnosed eating disorder or may have poor outcomes 
for eating disorders during and following treatment. Screening and mon-
itoring for eating disorders during obesity treatment may be warranted 
to identify those at risk. Further research is required to identify eating 
disorder risk factors in people seeking obesity treatment and to develop 
well-validated screening tools.

TS12.03
Liraglutide 3.0 mg and Mental Health: Can Psychiatric 
Symptoms Predict Adherence to Therapy?

Petroni, M. L.1; Tempia Valenta, S.2; Stecchi, M.1; Perazza, F.1; Atti, A. R.2
1Department of Medical and Surgical Sciences, Alma Mater University of 
Bologna, I-40138 Bologna, Italy 
2Department of Biomedical and NeuroMotor Sciences, Alma Mater University of 
Bologna, I-40138 Bologna, Italy

Introduction: The glucagon-like peptide-1 analogue liraglutide 3.0 mg is 
an out-of-pocket medication approved for weight management in obesity. 
We aimed to investigate the relationship between psychiatric symptoms 
(i.e., depression, anxiety, binge eating) and adherence to therapy in a real-
life situation.
Methods: A retrospective study was carried out on 54 adults with obesity 
(36 females, mean age 48.6 ± 13, mean BMI 39.9 ± 6.0) treated with liraglu-
tide 3.0 mg at our institution. One-third of patients were were on antide-
pressant and/or antianxiety and/or antipsychotic treatment. We analyzed 
the relation between (1) psychiatric symptoms evaluated through the 
State-Trait Anxiety Inventory (STAI-Y1), the Beck Depression Inventory 
(BDI), the Binge Eating Scale (BES); and (2) adherence to therapy by 
assessing the maximum dosage (MD) and treatment duration (TD). 
Results: In the whole cohort, the average weight loss was 4.4% (±SD = 
5.5). In the subsample of patients (n = 28) available for evaluation of treat-
ment effectiveness at 12 weeks, average weight loss was 6.2% (SD 7.6) We 
found a negative correlation between anxiety symptoms (STAI-Y1 score) 
and MD (r=-,276), between depression symptoms (BDI score) and TD 
(r=-,276), and between a high probability of binge eating (BES score > 17) 
and TD (r=-,275). Linear regression analysis demonstrated that STAI-Y1 
score predicted MD [R2=.076, p=.044], BDI score predicted TD [R2=.076, 
p=.044], and significant binge eating predicted TD [R2=.076, p=.044]. 
Despite the lower adherence, the presence of psychiatric symptoms did 
not lead to a reduction in drug effectiveness on weight loss. We observed a 
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TS13.03
Basal Metabolic Rate among individuals living with 
overweight or obesity: The value of predictive equations

Van Dessel, K. P.; Verrijken, A.; De Block, C.; Verhaegen, A.; Peiffer, F.;  
Van Gaal, L.; De Wachter, C.; Dirinck, E.
Department of Endocrinology, Diabetology and Metabolic Diseases,  
Antwerp University Hospital, Edegem, Belgium

Introduction: To tackle the burden of obesity, healthcare profession-
als initiate weight reduction programs in people living with overweight 
or obesity. Indirect calorimetry (IC) is considered the gold standard to 
measure basal metabolic rate (BMR) (1,2). Since IC is labor intensive 
and expensive, predictive equations are often used as an alternative (2). 
Many equations are available, thus precise evaluation of their usefulness 
is needed. This study firstly assessed the accuracy rate and bias statis-
tics of predictive equations compared to IC among persons living with 
overweight and obesity. Secondly, differences in clinical features between 
individuals with over-, accurate or underestimation of their BMR were 
evaluated.
Methods: This cross sectional observational study included 731 par-
ticipants from the outpatient obesity clinic of the Antwerp University 
Hospital, Belgium. Fifteen equations were evaluated.
Overestimation and underestimation was defined as >10 % and <10 % of 
measured BMR.
Results: In the total population, 79,5% was female with a mean age of 43 ± 
13 years and a mean Body Mass Index of 35,6 ± 5,8 kg/m².
The highest accuracy rates were reached by the Henry (73,3%), Ravussin 
(73.2%), Mifflin St. Jeor (72.8%), and Livingston (71.0%) equations. With 
increasing BMI, the accuracy decreased slightly. In the BMI >40 kg/m² 
group, the Mifflin St. Jeor (70,3%) and Henry (70,3%) equations had the 
highest accuracy rates. In the total population, the Mifflin St. Jeor and 
Henry equation were unbiased. The Akern, Livingston and Ravussin 
equations were biased to underestimation. All other equations were 
biased to overestimation.
Participants with an underestimation of BMR had significantly higher 
waist-hip ratio (1,02 ± 0,13 vs 0,91 ± 0,11; P<0.001), higher visceral adi-
pose tissue (239 ± 96 vs 162 ± 93; P<0.001), lower fat free mass (kg) (67,6 
(45,4 - 95,9) vs 54,0 (39,6 - 95,5); P<0.001) and a higher prevalence of the 
Metabolic Syndrome (24 (77,4) vs 112 (37,5); P<0.001), Individuals with 
an overestimation of BMR had significantly higher subcutaneous adipose 
tissue (545 ± 149 vs 612 ± 149; P<0.05), lower fasting plasma insulin (81 
(10 - 2019) vs 67 (27 - 253); P<0.001) and lower 2-hour plasma glucose 
(132 (30 - 430) vs 116 (43 - 193); P<0.001) during OGTT.
Conclusion: In this study, the Henry and Mifflin St. Jeor equations have 
the highest accuracy and lowest bias to estimate the basal metabolic rate in 
a Caucasian, predominantly female, population living with overweight or 
obesity. However, accuracy decreased as BMI increased. Visceral and sub-
cutaneous adipose tissue and presence of metabolic syndrome were sig-
nificantly different in individuals with over- or underestimation of BMR.
References
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TS13 – Neurobiology - the basic science of food intake 
behaviour during obesity treatment

TS13.01
What do we learn regarding mechanisms of obesity 
interventions when we study food intake behaviors  
in rodents and humans?

Spector, A. C.
Department of Psychology and Program in Neuroscience, Florida State 
University, Tallahassee, FL 32311, USA

Few would argue that to fully understand the effects and impact of any 
obesity treatment, it is essential to have a clear understanding of the neu-
ral controls of eating and drinking. And to study such neural controls, 
one must directly measure the actual ingestive behavior that leads to the 
total energy intake outcome. The behavior is one synapse removed from 
the nervous system and thus represents the integrated read-out of neural 
processes and is rich with information that cannot be obtained by intake 
measures alone. As a model of the functional insights that can be derived 
from detailed analyses of behavior, I plan to review the findings from over 
a decade of experiments in my lab with rats and those of my colleagues 
with humans focused on the consequences of gastric bypass on eating and 
drinking, food selection, and taste-related behavior. I will also explore 
how this approach can be meaningful when pharmacotherapy is used.

TS13.02
Aerobic Exercise Training in Overweight, Young Adults does 
not Induce Weight Loss but Causes a Reduction in Resting 
Metabolic Rate

Knaan, T.1; Ziv Av, E.1; Dubnov Raz, G.2; Melanson, E.3; Gepner, Y.1
1Department of Epidemiology and Preventive Medicine, School of Public 
Health, Sackler Faculty of Medicine, Tel-Aviv University, Tel-Aviv, Israel 
2National Institute for Sport Medicine, Sheba Medical Center, Tel Hashomer, 
Sackler Faculty of Medicine, Tel Aviv, Israel 
3Division of Endocrinology, Metabolism and Diabetes, Department of Medicine, 
University of Colorado Anschutz Medical Campus, Aurora, Colorado, USA, 
Division of Geriatric Medicine, Department of Medicine University of Colorado 
Anschutz Medical Campus, Aurora, Colorado, USA, Eastern Colorado VA Health 
Care System, Geriatric Research Education and Clinical Center (GRECC), Denver, 
Colorado, USA

Background and Aim: Exercise training intervention studies have shown 
that total daily energy expenditure (TDEE) increases less than expected, 
and consequently, less weight than predicted is lost. However, the physi-
ological mechanisms for exercise-induced energy compensation remains 
unclear. This study aimed to identify changes in the metabolic efficiency 
that occur as a physiological adaptation to moderate exercise training. 
Methods: Using a clinical trial protocol, 16 overweight (body mass index: 
28.1±2.1 kg/m2) men (n=8) and women (n=8) aged 38.9±3.7 years were 
enrolled in a 3-month exercise intervention. Exercise training was super-
vised at a moderate intensity (65%-75% HRmax) of 20 kcal/kg/week. 
Changes in resting metabolic rate (RMR) were evaluated by whole human 
room indirect calorimetry (“metabolic chamber”) and total TDEE was 
evaluated by double labeled water. Body composition was assessed by 
multi-frequency bioelectrical impedance before and after the intervention. 
Results: Exercise Adherence to training sessions was 95%. TDEE was 
increased by 194±304kcal, but was less than expected. Although no 
changes were observed in body weight, fat mass and fat free mass, RMR 
decreased significantly by -70±102 kcal/day, (p=0.02).
Conclusions: Compensatory mechanisms induced by chronic exercise at 
moderate intensity may be mediated, at least partly, by reducing RMR. 
This trial was registered at clinicaltrials.gov as NCT04460040.
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TS15 – Socioeconomic Position  

TS15.01
Social disparities in child and adolescent obesity

Lobstein, T.1; Jenner, K.2
1World Obesity Federation, London, UK; University of Sydney, NSW, Australia; 
Imperial College London, UK 
2Obesity Health Alliance, UK

The increasing prevalence of obesity in Europe has been accompanied by 
an increase in the disparities between obesity prevalence in children in 
higher income and those in lower-income communities. There are three 
dimensions to these disparities: (i) differences between countries accord-
ing to their average per capita income (GDP), (ii) differences between 
countries according to their inequitable distribution of income (e.g. Gini 
Index), and (iii) differences between families according to their household 
socio-economic status (SES). All three dimensions are discussed in the 
presentation, along with evidence that in the case of household SES the 
gap in child obesity prevalence between more affluent and less affluent 
households is widening, and probably widened further during the Covid 
lockdown period.
Two recent and current EU-funded projects (STOP and Best-ReMaP*) 
have investigated SES differentials and some outcomes will be presented. 
Firstly, paediatric treatment for children living with obesity is likely to be 
differentially effective according to family SES: both because of differen-
tial access to services and because of the resources required for families 
to adopt and maintain treatment programmes. Sadly, however, there is 
a remarkable lack of clear evidence on how families from different SES 
respond to treatment interventions. 
Secondly, prevention of obesity is better researched, and while localised, 
targeted interventions can have an impact, the response tends to be better 
among higher SES families, both in extent and in maintenance. Systematic 
reviews of population-wide interventions, such as reducing children’s 
exposure to advertising, taxing less healthy products or traffic-light 
labelling suggest mixed effects, with structural changes tending to nar-
row health inequities, but agent-based interventions requiring individ-
ual action having no effect or potentially widening inequities. Finally we 
present a checklist to help policymakers to make a Health Equity Impact 
Assessment of food-related policies to prevent obesity. 
*  STOP: https://www.stopchildobesity.eu/ funded under EU Horizon 

2020.
*  Best-ReMaP: https://bestremap.eu/ Joint Action funded under EU Third 

Health Programme.
Disclaimer: The presentation reflects only the authors’ views and the 
European Commission is not responsible for any use that may be made of 
the information it contains.

TS14 – Obesity and Cancer Treatment and Outcomes  

TS14.01
Intentional Weight Loss to Treat Uterine Cancer

Brennan, D.
University College Dublin School of Medicine, Dublin, Ireland

Obesity is likely to become the major carcinogen in the Western World 
in the coming decade. A wealth of epidemiological data support the fact 
that obesity is a cancer risk factor and that in many cases weight loss can 
reduce cancer risk, the direct impact of intentional weight loss on cancer 
biology can be difficult to study. Endometrial cancer is one of the most 
common malignancies women globally and is directly related to obesity. 
As many obesity related endometrial cancers are low grade and present 
at an early stage, it is an ideal model to assess the impact of intentional 
weight loss on tumour biology. This talk will discuss the important ratio-
nale to consider weigh loss interventions in cancer patients, present ani-
mal models that demonstrate how both medical and surgically induced 
weight loss can alter tumour metabolism and immune response which 
have been confirmed in preliminary human studies. Finally we will dis-
cuss patient preferences and how we address obesity related cancers to 
increase patient activation and avoid stigmatisation.

TS14.02
A systematic review of obesity as a barrier to accessing cancer 
screening services

Graham, Y. N.1; Hayes, C.1; Cox, J.2; Kamal, M. K.2; Ann, F.3; Heather, Y.1; 
Graham, Y.4
1University of Sunderland 
2South Tyneside and Sunderland NHS Foundation Trust 
3Sunderland Clinical Commissioning Group 
4University of Anahuac

Introduction: Obesity is a known risk factor for the development of can-
cers, and a significant proportion of the population may be at risk of devel-
oping cancer owing to their weight status. There is acknowledged societal 
stigma towards people living with obesity, which can influence health 
behaviors and deter help seeking, such as cancer screening. Healthcare 
professionals’ attitudes and views toward people living with obesity may 
adversely affect the patient–professional interface and treatment.
Methods: A systematic review was carried out which aimed to explore the 
impact of living with obesity on the uptake of three main cancer‐screening 
services: breast, cervical, and colorectal.
Results: Ten studies were included in the review. Three main areas were 
identified from both a patient and healthcare professional perspective: 
barriers and challenges to screening, gender issues, and disparities in the 
population living with obesity.
Conclusion: Further research is needed to improve uptake of can-
cer screening services, and for education on weight bias, which is often 
unconscious, to be considered for healthcare professionals working in 
cancer screening services. This may help to increase the incidence of early 
differential diagnosis of potential cancers and improve health outcomes 
for people living with obesity.
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TS15.02
Evidence from trials of interventions to prevent childhood 
obesity: what is most likely to decrease health inequalities 
and why?

Summerbell, C. D.
Department of Sport and Exercise Sciences, Durham University, Durham, UK; 
Fuse – Centre for Translational Research in Public Health, Newcastle, UK

Health inequalities in childhood obesity is rising. Local and national gov-
ernments, and other stakeholders responsible for the promotion of health 
and life chances for all children, need to know where best to target their 
limited (and often shrinking) resources in tackling this problem.
Downstream intervention (within the individual and interpersonal 
domains of the socio-ecological model (SEM)) and high-agency inter-
ventions (on the bottom steps of the Nuffield intervention ladder) are 
theoretically more likely to result in intervention-generated inequalities. 
This has been elegantly described and evidenced, with some examples 
from the obesity prevention literature, by a number of researchers. This 
presentation will describe analysis which attempts to assess whether data 
from interventions included in a number of Cochrane reviews support 
this theory. 

Using data from the 153 trials included in the Cochrane systematic review 
of interventions to prevent childhood obesity (2019), interventions were 
mapped onto the Figure below. Within each of the domains of the SEM, 
different coloured arrows are used to show interventions which guide 
(white), restrict (yellow) or eliminate (green) choice as defined by the 
Nuffield intervention ladder. The only green arrow in the Figure rep-
resents a number of school-based interventions. 
Although most trials included in this Cochrane review collected and 
reported data at baseline on one of more PROGRESS factor (Place, Race, 
Occupation, Gender, Religion, Education, Socio-economic status, Social 
status), very few (11) reported the impact of socio-economic status on the 
effectiveness of the intervention. 
We are currently updating this Cochrane review and, in the process, have 
divided it into four different reviews by age group. There are at least twice 
as many studies in each age group in the update reviews (e.g. from 29 to 
74 in the 12-18 age group), and a higher proportion of the new studies 
have reported the impact of at least one PROGRESS characteristic on the 
effectiveness of the intervention (e.g. from 0 to 17 in the 12-18 age group). 
This presentation will present the updated data for the 5-12 and 12-18 year 
old age groups in the same format as the Figure in this abstract, and sum-
marise the relative impact of these interventions by socioeconomic status.

Fig. 1. Evidence from trials of interventions to prevent childhood obesity.
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ACCEPTED SYMPOSIUM

Wednesday, 17 May 2023

AS1 – Integrating the patients’ perspective in obesity 
care: using patient-reported outcome measures in 
clinical practices, research and registries

AS1.01
How do you select the right PROM?

De Vries, C.1; Dijkhorst, P.1; Janssen, I.2; Liem, R.3; Van Wagensveld, B.4; 
Monpellier, V.2
1Department of Surgery, OLVG, Amsterdam, The Netherlands 
2Dutch Obesity Clinic, Huis ter Heide, The Netherlands 
3Department of Surgery, Groene Hart Hospital, Gouda, The Netherlands; Dutch 
Obesity Clinic, The Hague & Gouda 
4Metabolic and Bariatric Department, NMC Royal Hospital, Khalifa City, 
Abu Dhabi

Introduction: Patient-reported outcomes (PROs) directly capture the 
patient’s perspective about the effectiveness of interventions. PRO are 
assessed using PRO measures (PROMs). Like other devices we use to 
measure (for example a scale) it is very important that the right PROM 
is selected if you want to measure the patient’s perspective on treatment. 
Methods: The guideline for evaluation the quality of PROMs will be used 
to explain quality evaluation for PROMs.
Results: The first step in decision-making is decided why you want to 
measure PRO’s, the second step is selecting a PROM. When selecting a 
PROM it is essential to evaluate the quality. The most important concepts 
of the quality will be discussed with examples of different PROMs: valid-
ity, reliability, and responsiveness. 
Conclusion: If you want to measure the patient’s perspective of treat-
ment, it is essential to measure this with the right instrument, i.e. the right 
PROM.

AS1.02
Development of a standard set for patient reported outcome 
measures in obesity treatment research: outcomes of the 
S.Q.O.T. consensus meetings

Dijkhorst, P. J.1; De Vries, C.6; Terwee, C. B.2; Janssen, I.3; Liem, R.4;  
Van Wagensveld, B.5; Monpellier, V. M.3
1Department of Surgery, Dutch Obesity Clinic & OLVG, Amsterdam,  
the Netherlands 
2Department of Epidemiology and Data Science, Vrije Universiteit, Amsterdam, 
the Netherlands 
3Department of Science, Dutch Obesity Clinic, Huis ter Heide, The Netherlands 
4Department of Surgery, Groene Hart Hospital, Gouda, The Netherlands;  
Dutch Obesity Clinic, The Hague & Gouda, The Netherlands 
5Metabolic and Bariatric Department, NMC Royal Hospital, Khalifa City,  
Abu Dhabi, United Arab Emirates 
6Department of Surgery, OLVG, Amsterdam, The Netherlands

Background: Quality of life (QoL) is a key outcome in obesity treatment. 
However, the lack of standardization on patient reported outcome mea-
sures (PROMs) to assess QoL in research has made measurement and 
comparison challenging. This study reports on the results of the second 
and third global multidisciplinary Standardizing Quality of life measures 
in Obesity Treatment (S.Q.O.T.) consensus meetings, where the definitive 
standard set of PROMs for research in obesity was established. 
Methods: The S.Q.O.T. II online and S.Q.O.T. III face-to-face hybrid con-
sensus meetings including PLWO were held in October 2021 and May 2022. 

The meetings were hosted by the S.Q.O.T. initiative and led by an indepen-
dent moderator specialized in patient reported outcome (PRO) measure-
ment. Nominal group techniques, Delphi exercises and anonymous voting 
were used to select the most suitable PROM per PRO. 
Results: The S.Q.O.T. II and III consensus meetings were attended by 
28 and 27 participants, including a geographically diverse selection of 
PLWO and experts from various disciplines (bariatric surgeons, plastic 
surgeons, psychologists, dieticians, endocrinologists, researchers). The 
following PROMs were selected to measure eight previously selected 
PROs: BODY-Q (physical function, physical symptoms, psychological 
function, social function, eating behavior and body image), IWQOL-Lite 
(self-esteem) and QOLOS (excess skin). No PROM was selected to mea-
sure stigma as existing PROMs were considered inadequate.
Conclusion: A standard set of PROs and PROMs to measure QoL in 
obesity treatment research has been defined incorporating patients’ and 
experts’ opinions. This standard set should serve as a minimum to mea-
sure and compare QoL in obesity research studies and can be combined 
with clinical parameters.

AS1.03
Panel Discussion: use of patient reported outcome measures 
(PROMs) in research

Dijkhorst, P. J.1; Flint, S. W.5; Hoogbergen, M. M.2; Saadi, A.3; De Blaeij, S.4
1Department of Surgery, Dutch Obesity Clinic & OLVG, Amsterdam,  
the Netherlands 
2Department of Plastic Surgery, Department of Plastic and Reconstructive 
Surgery, Eindhoven, The Netherlands 
3Department of Surgery, Neuchâtel Hospital, 2000, Neuchâtel, Switzerland 
4Patient representative, the Netherlands 
5School of Psychology & Scaled Insights, Nexus, University of Leeds, Leeds, 
United Kingdom

Background: Quality of life (QoL) is a key outcome in obesity treatment 
that should be routinely assessed in research settings. The lack of consen-
sus on which patient reported outcomes (PROs) to measure and which 
patient reported outcome measures (PROMs) to use has led to measure-
ment of irrelevant outcomes and wide variation in outcome reporting. 
This variation hampers the synthesis of high-quality systematic reviews 
and comparative effectiveness of different obesity treatments. Healthcare 
practitioners often don’t know how QoL should be measured, i.e. which 
PROMs to use. In addition, adding more measurements to already exten-
sive studies is often seen as problematic. 
Methods: A panel discussion will be organized by the Standardizing 
Quality of life measures in Obesity Treatment Initiative (SQOT) during 
the SQOT symposium on the use of PROMs in research. This panel dis-
cussion will be held with a geographically diverse selection of experts 
(from different disciplines) and people living with obesity (PLWO) who 
have undergone weight loss treatment and are involved in patient repre-
sentative networks. The symposium and panel discussion will be hosted 
by the SQOT Initiative. 
Results: Experts in the field of obesity treatment will present how they 
use PROMs are in their research. These experts work in public health, and 
post-bariatric plastic surgery. They will discuss the pro’s and con’s, and 
provide tips and tricks on how to incorporate PROMs in research. In addi-
tion, they will present what PROs were assessed and which PROMs were 
chosen. At least one PLWO will join the panel discussion to share his/her 
experience with the use of PROMs in research settings. 
Conclusion: Experts and PLWO in the field of obesity treatment will pres-
ent how PROMs are used in research settings.
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outcomes that matter most to them. Although the use of patient reported 
outcome measures (PROMs) to measure QoL is progressively increasing 
in clinical care, several major concerns exist including the lack of consen-
sus on which PROMs to use, and the barriers that prevent implementation 
of PROMs in clinical care. 
Methods: A panel discussion will be organized by the Standardizing 
Quality of life measures in Obesity Treatment Initiative (SQOT) during 
the SQOT symposium on the use of PROMs in clinical practice. This panel 
discussion will be held with a geographically diverse selection of experts 
(from different disciplines) and PLWO who have undergone weight loss 
treatment and are involved in patient representative networks. The sym-
posium and panel discussion will be hosted by the SQOT Initiative. 
Results: Experts in the field of obesity treatment will present how they use 
PROMs in their clinical practice and how this helps them improve treat-
ment programs. These experts work in both primary as well as secondary 
healthcare practices. Common barriers that prevent implementation will 
be discussed, including solutions. In addition, a discussion will be held on 
what PROs were assessed and which PROMs were chosen. At least one 
PLWO will join the panel discussion to share his/her experience with the 
use of PROMs in clinical practice. 
Conclusion: Experts and PLWO in the field of obesity treatment will pres-
ent how PROMs are used in clinical practice.

AS1.06
Panel Discussion: use of patient reported outcome measures 
(PROMs) in registries

Dijkhorst, P. J.1; Ottoson, J.2; Morton, J.3; Salas, X. R.4; Isack, N.5
1Department of Surgery, Dutch Obesity Clinic & OLVG, Amsterdam,  
the Netherlands 
2Department of Medical Sciences, Örebro University, Örebro, Sweden 
3Yale School of Medicine, New Haven, Connecticut 
4Obesity Canada, University of Alberta, Edmonton, Alberta, Canada 
5Patient representative, Obesity Empowerment Network, United Kingdom

Background: The collection of patient reported outcomes (PROs) within 
national and international registries is becoming increasingly important 
as healthcare transitions to patient-centered and value-based healthcare 
with emphasis on quality improvement. 
Methods: A panel discussion will be organized by the Standardizing 
Quality of life measures in Obesity Treatment Initiative (SQOT) during 
the SQOT symposium on the collection of PRO data. This panel discus-
sion will be held with a geographically diverse selection of experts (from 
different disciplines) and PLWO who have undergone weight loss treat-
ment and are involved in patient representative networks. The symposium 
and panel discussion will be hosted by the SQOT Initiative. 
Results: Experts in the field of obesity treatment will present how PRO 
data is being collected for national and international registries. These 
experts are part of the IFSO registry committee. Future perspectives of 
PRO data collection for registries will be discussed in detail, including 
which PROs should be collected and which PROMs to use. At least one 
PLWO will join the panel discussion to share his/her experiences. 
Conclusion: Experts in the field of obesity treatment will present how 
PRO data is being collected for national and international registries.

AS1.04
A standard set of Patient Reported Outcome Measures to use 
in clinical practice for obesity treatment: outcomes of the 
S.Q.O.T. III multidisciplinary consensus meeting

Dijkhorst, P. J.1; Terwee, C. B.2; Janssen, I.3; Liem, R.4; Monpellier, V. M.3;  
Van Wagensveld, B.5; De Vries, C.6
1Department of Surgery, Dutch Obesity Clinic & OLVG, Amsterdam,  
the Netherlands 
2Department of Epidemiology and Data Science, Vrije Universiteit, Amsterdam, 
the Netherlands 
3Department of Science, Dutch Obesity Clinic, Huis ter Heide, The Netherlands 
4Department of Surgery, Groene Hart Hospital, Gouda, The Netherlands;  
Dutch Obesity Clinic, The Hague & Gouda, The Netherlands 
5Metabolic and Bariatric Department, NMC Royal Hospital, Khalifa City,  
Abu Dhabi, United Arab Emirates 
6Department of Surgery, OLVG, Amsterdam, The Netherlands

Background: The focus of obesity treatment is shifting from weight 
loss only to health and well-being. Routine assessment of quality of life 
using patient reported outcome measures (PROMs) will ensure that the 
most important outcomes in terms of well-being will not go undetected. 
However, it is unknown which patient reported outcomes (PROs) and 
PROMs are best to use in clinical practice. The objective of this study was 
to define a standard set of PROs and PROMs to use in clinical practice for 
obesity treatment. 
Methods: The Standardizing Quality of life measures in Obesity Treatment 
(S.Q.O.T.) III face-to-face hybrid consensus meeting including people liv-
ing with obesity (PLWO) was held in Maastricht, the Netherlands, 2022. 
This consensus meeting was preceded by two prior multinational con-
sensus meetings and a systematic review. The meeting was hosted by the 
S.Q.O.T. initiative and led by an independent moderator specialized in the 
development of PROs and PROMs. Nominal group techniques, Delphi 
exercises and anonymous voting were used to select the most suitable 
PROs and PROMs. 
Results: The consensus meeting was attended by 27 participants, includ-
ing a geographically diverse selection of PLWO and experts from various 
disciplines. The following PROMs were selected to measure eight previ-
ously selected PROs: IWQOL-Lite (self-esteem), BODY-Q (physical func-
tion, physical symptoms, psychological function, social function, eating 
behavior and body image), QOLOS (excess skin) and no PROM (stigma). 
The PLWO were not concerned about the time it would cost to fill out 
these questionnaires routinely and found all PROs important. 
Conclusion: A standard set of PROs and PROMs to measure quality of 
life in obesity treatment for clinical practice has been defined. This stan-
dard set is the minimum set can be used in daily practice. Essential is that 
patients are not only asked to fill in the questionnaires, but that the results 
are used to discuss patients’ well-being and further treatment plans.

AS1.05
Panel discussion: use of patient reported outcome measures 
(PROMs) in clinical practice

Abbott, S.1; Halpern, B.2; Rea Ruanova, B.3; Wijling, N.4; Dijkhorst, P. J.5
1Specialist Weight Management Service, University Hospitals Coventry and 
Warwickshire NHS Trust, Coventry, United Kingdom; Research Centre for 
Intelligent Healthcare, Coventry University, Coventry, United Kingdom 
2Centro de Obesidade, Hospital 9 de Julho, São Paulo, SP, Brasil 
3Obesidades, México 
4Patient representative, Dutch association for overweight and obesity (NVOO), 
the Netherlands 
5Department of Surgery, Dutch Obesity Clinic & OLVG, Amsterdam, the 
Netherlands

Introduction: Obesity treatments have a significant impact on the quality 
of life (QoL) of people living with obesity (PLWO). QoL should there-
fore be routinely assessed in clinical practice to inform PLWO on the 
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Thursday, 18 May 2023

AS3 – EASO/KSSO Joint Session: Digital Therapeutics 
and Big Data

AS3.01
Current status of obesity in Korean population

Kim, Y. H.
Department of Family Medicine, Korea University College of Medicine

Introduction: The global prevalence and health burden of obesity has 
increased. Especially in Korea, prevalence of obesity rapidly has increased. 
The Korean Society for the Study of Obesity (KSSO) has released the 
Obesity Fact Sheet annually to address trends in obesity prevalence and 
comorbid conditions by different age groups.
Methods: We analyzed the Individuals ≥20 years old who underwent a 
health checkup provided by the Korean National Health Insurance Service 
between 2009 and 2019. The prevalence of obesity and abdominal obesity 
was standardized by age and sex based on the 2010 population and hous-
ing census. The class of obesity was defined as the KSSO obesity classifica-
tion. The incidence of obesity-related comorbidities was obtained and the 
incidence per 1,000 person-years was calculated using Poisson regression 
adjusted for age and sex.
Results: Upward trends in the prevalence of obesity was observed in the 
whole population over the past 11 years and it was 29.7% in 2009 and 
36.3% in 2019. The prevalence of obesity has increased prominently 
in men from 35.6% in 2009 to 46.2% in 2019. Obesity prevalence has 
increased rapidly in individuals in their 20s and 80s compared with other 
age groups. Moreover, prevalence of class III obesity among young adults 
has increased in both men and women by nearly threefold. The relative 
risk of developing comorbidities such as type 2 diabetes, myocardial 
infarction, ischemic stroke, and cancers in people with obesity or abdomi-
nal obesity is greater than in people without obesity or abdominal obesity. 
Conclusion: The findings based on the Obesity Fact Sheet in Korea pro-
vides information on changes in obesity dynamics during the past decade 
and obesity-related comorbidities in the Korean adult population.

AS3.02
Application of the CGM in obesity management program

Moon, S. J.
Kangbuk Samsung Hospital, Sungkyunkwan University School of Medicine, 
Seoul, Republic of Korea

This lecture aims to provide an evidence-based overview of the role of 
continuous glucose monitors (CGMs) in weight control and manage-
ment. CGMs have emerged as a valuable tool in diabetes management, 
enabling real-time tracking of blood glucose levels and providing person-
alized insights into individual metabolic responses. Recent research has 
suggested that CGMs may also be effective in facilitating weight control.
The presentation will begin with a brief introduction to the principles 
and functionality of CGMs, followed by an examination of current liter-
ature that explores the relationship between blood glucose levels, weight 
management, and metabolic health. We will highlight recent studies that 
demonstrate the efficacy of CGMs in weight control, including improve-
ments in dietary adherence, increased physical activity, and better under-
standing of individual metabolic patterns. Also, we will discuss how 
CGMs can be utilized to tailor weight loss interventions based on individ-
ual glucose responses to different types of food, leading to more personal-
ized dietary recommendations.
Overall, this lecture will provide a comprehensive overview of the emerg-
ing role of continuous glucose monitors in weight control, emphasiz-
ing their potential to enhance outcomes and facilitate personalized 
interventions.

AS2 – EASO/WHO Session: Reducing the Impact of 
Digital Marketing of Foods to Children and Adolescents

AS2
New approaches to reduce digital marketing exposure to 
children and adolescents of the WHO European Office for the 
Prevention and Control of Noncommunicable Diseases  
(NCD Office)

Hetz, K.1; Bica, M.1; Zhiteneva, O.1; Boyland, E.2; Wickramasinghe, K.1
1WHO Europe 
2Department of Psychology, University of Liverpool, Liverpool, United Kingdom

Obesity is a major public health problem of the 21st century. Estimations 
indicate 1.2 million annual deaths are caused by overweight and obesity in 
the WHO European Region alone. Particularly, rates of childhood over-
weight and obesity are concerning. Unhealthy habits, such as unhealthy 
dietary pattern or insufficient physical activity during childhood are likely 
to carry on into adulthood, when it is even harder to change behaviors. 
Nowadays, offline environments are promoting unhealthy behaviors 
through prolific unhealthy food options, and cities being poorly suited 
to active travel. On top of that being online presents great risk, by leading 
to more exposure to harmful products and sedentary behaviors. Children 
and adolescents are especially vulnerable to marketing of unhealthy 
products, which online, is even more targeted, personalized, persuasive 
and prevalent across social media, video sharing platforms, videogame 
livestreaming platforms and more. Digital marketing is often embedded 
in other content so can be difficult to distinguish and identify. Evidence 
shows that exposure to unhealthy foods and drinks marketing increases 
snacking behavior which leads to a higher calorie consumption and can, 
ultimately, result in overweight and obesity. The WHO NCD Office has 
been developing tools to support Member States to map, monitor and reg-
ulate children’s exposure to unhealthy marketing. Tools like the CLICK 
monitoring framework include innovations such as an automatic moni-
toring app, supported by an AI tool, to objectively monitor the marketing 
exposure directly from children’s devices. Additionally, the NCD Office 
supports countries by having developed clear system to classify foods 
and drinks as permitted or not to be marketed to children, based on their 
nutritional content, through an updated WHO Europe nutrient profile 
model; as well as good guidance documents to support the implementa-
tion of marketing regulations and laws. All of these tools developed by the 
NCD Office can be adapted for other purposes, as marketing of breast-
milk substitutes that can compromise recommended breastfeeding prac-
tices, as well as for other NCD risk factors, including alcohol and tobacco, 
including novel tobacco products marketing. Product promotions and 
advertisements appear in various forms and contexts, and is usually fol-
lowed by various claims, especially when made by influencers. Further, the 
NCD Office is working on a digital health manifesto which aims to “Make 
the WHO European Region the safest place for children to go online”.
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AS4.03
Are there metabolic benefits of cold exposure?

Haman, F.
Faculty of Health Sciences, University of Ottawa, Ottawa, Canada

Over human history, cold exposure has been associated with many risks 
(i.e. injury, hypothermia, death) and benefits (i.e. anti-inflammatory, 
adaptive metabolic and physiological responses). Clearly, as exercise, cold 
exposure comes in many different forms, intensities and durations that 
lead to different outcomes. In this context, any potential metabolic bene-
fits need to be contextualized within a range of cold conditions. With the 
rediscovery in 2009 of substantial amount of brown adipose tissue (BAT) 
in adult humans, intensive efforts have been made to identify the potential 
role of this highly thermogenic tissue and cold exposure, its most potent 
stimulant, in the prevention and treatment of obesity and obesity related 
diseases. These reports suggests that age, gender, BMI and the presence 
of diabetes are also important modulators of BAT volume and metabolic 
activity. This presentation summarizes the current understanding of the 
pathophysiological functions of cold exposure and BAT in humans and 
discusses some of the strengths and limitations of the current investiga-
tional techniques. It also highlights the effects of chronic cold exposure 
on body weight regulation and potential treatment of metabolic diseases.

AS4.04
Dynamic indoor climate – an opportunity to enhance 
cardiometabolic health while decreasing building energy use

Pallubinsky, H.1; Marken Lichtenbelt, W. V. 2
1Dept. Of Nutrition and Movement Sciences, NUTRIM School of Nutrition and 
Translational Research in Metabolism, Maastricht University, NL; Research and 
Teaching Area Healthy Living Spaces, Institute for Occupational, Social and 
Environmental Medicine, Medical Faculty, RWTH Aachen, DE 
2Dept. Of Nutrition and Movement Sciences, NUTRIM School of Nutrition and 
Translational Research in Metabolism, Maastricht University, NL

In most developed and industrialised countries, people are hardly ever 
exposed to the variation of outdoor conditions, spending the majority of 
time (approx. 90%) in comfortable thermal conditions indoors. However, 
in the light of climate change and the need to drastically reduce our car-
bon footprint, we need to rethink many of our habits. Several studies 
demonstrate that regular exposure to thermal conditions (just) outside 
our comfort zone can improve our thermoregulatory capacity and toler-
ance to thermal challenges. At the same time, it has been shown that both 
(mild) heat and cold exposure can improve cardiovascular function and 
reduce cardiovascular strain during thermal exposure, while also enhanc-
ing glucose and fat metabolism. So-called temperature training (acclima-
tion) can be viewed as an additional lifestyle factor beyond a healthy diet 
and regular physical activity. Overall, there are many reasons to re-assess 
our habits of constantly seeking thermal comfort. This contribution will 
discuss seizing the opportunity of allowing more thermal variation into 
our everyday lives, and how it can aid in improving cardiovascular and 
metabolic health, while also saving precious fossil fuels for building 
climatization.

Friday, 19 May 2023

AS4 – Thermoregulation in Obesity Susceptibility and 
Obesity Management: Emerging Concepts, Issues and 
Opportunities

AS4.01
Core body temperature: a neglected variable in weight 
regulation and obesity susceptibility

Dulloo, A. G.
Department of Medicine, Universit of Fribourg, Fribourg, Switzerland

The search for thrifty (energy conserving) traits that would explain why 
some population groups or individuals may be more prone to obesity, or 
resistant to obesity therapy, has traditionally focused on the various com-
ponents of daily energy expenditure (EE). During the past decade, there 
has also been increasing interests in investigating the core body tempera-
ture (Tc) as a potential indicator of variability in the metabolic cost of 
homeothermy (and hence metabolic efficiency), largely facilitated by the 
commercial availability of pill-sized ingestible capsule telemetric sensors 
for continuous monitoring of Tc over 24 hours or more. These studies have 
revealed a lower Tc during the diurnal and/or nocturnal periods in several 
population groups at high risks for obesity (including post-menopausal 
women, late eaters, individuals showing marked fasting-induced fall in 
24h EE), as well as in lean and overweight people during and after the 
dynamic phase of weight loss in response to caloric restriction. This pre-
sentation will discuss the significance of these findings pertaining to phys-
iological adaptations in EE that show phenotypic expression through a 
lower Tc - a thrifty metabolic trait which can be accurately measured with-
out the needs for adjusting body size and body composition. It will also 
address the question of whether or not long-term exposure to (mild) cold 
may lead to compensatory reduction in Tc, thereby countering the efficacy 
of obesity management through cold-induced thermogenesis.

AS4.02
Does cold exposure increase appetite and food intake 
in humans?

Doucet, E.; Mcinnis, K.; Haman, F.
University of Ottawa

It is abundantly clear that cold exposure (CE) increases both non-shiver-
ing (NST) and shivering (ST) thermogenesis in humans and animals. The 
re-discovery of brown-adipose tissue in humans in the early 2000s was 
accompanied by a surge of studies that have enabled to more clearly map 
out the multiple pathways implicated in the increased heat production 
upon CE. As a result of this, some have proposed that CE could represent 
an attractive therapeutic avenue for individuals living with obesity. Half a 
century of research employing exercise to increase energy expenditure in 
hopes of curbing the obesity epidemic has led to the conclusion that weight 
loss is often less than anticipated with this modality. This is very likely due 
to the compensatory responses that drive increased energy intake and/
or decreased sedentary time EE. Now, whether cold-meditated increases 
in EE are also subjected to such compensatory responses remains largely 
unknown. Evidence from animal models and embryonic evidence from 
human studies without obesity indicate that acute and chronic CE may 
drive « Cold-Induced Hyperphagia ». The apparent void of data regarding 
the effects of CE in individuals with obesity has led our team to design a 
study to investigate the effects of CE on energy balance and weight loss. 
During this presentation, preliminary results on the effects of CE on dif-
ferent components of appetite control and energy intake in individuals 
with obesity will also be presented and discussed.
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from index-adjusted weighted average of costs. Analyses were adjusted for 
sex, migration background and parental socio-economic position. For the 
BORIS-cohort also age and degree of obesity at treatment initiation was 
added to the models. 
Results: 6 713 individuals with obesity in childhood (56% males) with a 
median treatment time of 3 years and 32 402 controls were included. The 
probability of any outpatient visit during the first 13 years of adulthood 
was higher for all groups that had received obesity treatment in childhood 
compared to controls, see figure. The female population had higher prob-
abilities of visits than males. When investigating each age in adulthood 
separately, the observed pattern (see figure) was more pronounced during 
the first years of adulthood, while the effect of paediatric treatment was 
diluted by the end of follow-up. The average number of visits was higher 
for those with poor treatment outcome compared to the general popula-
tion during the first years of adulthood, but by the end of follow-up there 
were no significant differences. Analyses of non-primary outpatient costs 
suggest that the incremental annual average cost was higher for all obesity 
treatment groups than the general population. In individuals with poor 
treatment outcome, the incremental annual average costs were approxi-
mately 1.5 times higher than those who achieved obesity remission during 
paediatric years. 
Conclusion: Visits to non-primary outpatient care was higher among 
those how have been treated for obesity in childhood, even though 
obesity remission was achieved, compared to the general population. 
However, A  difference in health care seeking behaviour, established 
during  childhood may contribute as a mediating factor. Nevertheless, 
poor paediatric obesity treatment outcome seems to be associated with 
substantially more adult health care utilisation and associated costs. We 
also anticipate to present results from inpatient care utilisation and pre-
scribed medical drugs.

AS5 – Challenges and Possibilities in Economic Analysis 
when Investigating Long-term Consequences of 
Obesity

AS5
The association between paediatric obesity treatment 
outcome and early adulthood health care utilisation and 
associated costs – Preliminary findings from a prospective 
cohort study

Hagman, E.; Putri, R. R.; Lindberg, L.; Marcus, C.
Department of Clinical Science, Intervention and Technology, Karolinska 
Institutet, Stockholm, Sweden

Introduction: Successful paediatric obesity treatment is difficult to 
achieve, and the subsequent effect of treatment outcome on early adult 
health care utilisation and associated costs are unknown. We aim to inves-
tigate the utilisation of non-primary outpatient care during the first 13 
years of adulthood (age 18 to-31 years) among individuals who have had 
at least one year of paediatric obesity treatment and compare them to a 
group from the general population.
Methods: Individuals from The Swedish Childhood Obesity Treatment 
Register (BORIS http://www.e-boris.se/in-english/) were linked to 
national health care registers. A comparison group was matched on sex, 
year of birth, and living area from the general population. The exposure, 
paediatric obesity treatment outcome, was categorised into obesity remis-
sion, change of ≤ -0.25 BMI SDS units (good treatment response), change 
of – 0.25 to + 0.25 units (intermediate) and ≥+0.25 units (poor). The last 
three groups still had obesity at their last visit. The outcome was annual 
health care utilisation and associated costs. We estimated the 1) probability 
of any medical expenditure, 2) average number of visits and 3) mean cost 

Fig. 1. Adjusted estimated probability (95% CL) of any non-primary outpatient care visit at 18 to 31 years of age.
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34.4% on weekends, during the pandemic period. In addition, the time 
spent learning at home also increased (35.5%). Regarding physical activ-
ity, the opposite was reported, showing a decrease in the time children 
spent being active outside school hours, both on weekdays (26.6%) and 
weekends (22.0%).
Conclusion: These preliminary results are important to better understand 
the impact of COVID-19 on children’s lifestyles behaviours. These findings 
may be useful for future public health interventions as countries recover 
from the pandemic and take measures to address childhood obesity.
References
1 Shen K-L et al. World Journal of Pediatrics, 16(3), 232–239. 2020.
2 Bakaloudi DR et al. Clin Nutr. 2022.
3 Okely AD et al. BMC Public Health vol. 21,1 940. 17 May. 2021.
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AS6.02
Obesity dialogues – fostering policy options in Western 
Balkans and Central Asia

Spiroski, I.1; Abdrakhmanova, S.2; Rito, A. I.3; Rakovac, I.4; Heinen, M. M.4; 
Whiting, S.4; Williams, J.4; Wickramasinghe, K.4
1Department of Nutrition, Institute of Public Health, Skopje, North Macedonia; 
WHO European Office for the Prevention and Control of Noncommunicable 
Diseases, Division of Country Health Programmes, WHO European Region, 
Copenhagen, Denmark 
2National Center of Public Healthcare of the Ministry of Health, KMU “KSPH”, 
Almaty, Kazakhstan 
3WHO Collaborating Center for Nutrition and Childhood Obesity- National 
Institute of Health Dr. Ricardo Jorge, Portugal 
4WHO European Office for the Prevention and Control of Noncommunicable 
Diseases, Division of Country Health Programmes, WHO European Region, 
Copenhagen, Denmark

Introduction: Obesity has been identified as a serious public health chal-
lenge globally and a major determinant of premature death and disability 
in the WHO European Region. More than 50% of adults and one in three 
children around the Region are living with overweight or obesity, with 
prevalence close to 70% in several countries. In 2022, The WHO European 
Office for the Prevention and Control of Noncommunicable Diseases 
(NCD office) organized two policy dialogues with the objectives to high-
light the obesity situation, present possible interventions and prioritize 
policy actions to tackle this public health issue in the regions of Western 
Balkans and Central Asia.
Methods: Two key professionals and decision makers per country/terri-
tory were invited to discuss the current state as well as challenges and 
opportunities related to prevention and management of obesity in Skopje, 
North Macedonia (MKD) for the Western Balkans countries/territory and 
in Bishkek, Kyrgyzstan for the Central Asian countries. Dialogues were 
kindly supported by the Ministries of Health of the host countries with 
personal presence of the Ministers of Health and in MKD with the pres-
ence of the First Lady of the country. 
Results: WHO’s representatives presented on the burden of obesity in 
the countries of the Region by providing comprehensive data collected 
by the NCD Office through regular surveillance, as well as a summary 
of possible multisectoral actions listed in the recently published WHO 
European Obesity Report1 and other documents like the “Best Buys” to 
tackle NCDs2. Country experiences were shared on implementing poli-
cies to reduce obesity burden like the public health tax in Hungary and 
the SSB tax and food marketing regulation in Portugal and also double 
duty actions to address the burden of both undernutrition and obesity, 
particularly important in the Central Asian countries. Participating coun-
tries were asked to prioritize actions, according to the national context, 
and to assess the feasibility of its implementation over the short, medium, 
and long term. 

AS6 – EASO/WHO Session: Ongoing work to prevent 
and manage childhood obesity in the WHO European 
Region

AS6.01
Impact of the COVID-19 pandemic on the eating habits, 
physical activity and sedentary behaviours of school-aged 
children in 13 countries within the WHO European Region: 
“COSI COVID” Study, 2020-2022

Rito, A. I.1; Buoncristiano, M.2; Mendes, S.3; Figueira, I.3;  
Abdrakhmanova, S.4; Akhmedova, D.5; Ciardullo, S.6; Fijałkowska, A.7; 
Gualtieri, A.8; Huidumac‐Petrescu, C.9; Kakutia, N.10; Kujundžić, E.11; 
Milanović, S. M.12; Seyidov, N.13; Tabone, L.14; Tichá, Ľ.15; Heinen, M. M.2; 
Whiting, S.2; Williams, J.2; Rakovac, I.2; Wickramasinghe, K.2
1WHO Collaborating Center for Nutrition and Childhood Obesity - National 
Institute of Health Dr. Ricardo Jorge, Portugal 
2WHO European Office for the Prevention and Control of Noncommunicable 
Diseases, Division of Country Health Programmes, WHO European Region, 
Copenhagen, Denmark 
3Center for Studies and Research in Social Dynamics and Health, Portugal 
4National Center of Public Healthcare of the Ministry of Health, KMU “KSPH”, 
Almaty, Kazakhstan 
5Republic Specialized Scientific Practical Medical Centre for Pediatrics, Tashkent, 
Uzbekistan 
6The National Centre for Disease Prevention and Health Promotion, National 
Institute of Health, Italy 
7Department of Cardiology, Institute of Mother and Child, Warsaw, Poland 
8Health Authority, Ministry of Health, San Marino 
9National Center for Health Assessment and Promotion, National Institute of 
Public Health, Bucharest, Romania 
10National Center for Disease Control and Public Health, Tbilisi, Georgia 
11Center for Health Ecology, Institute of Public Health, Podgorica, Montenegro 
12Croatian Institute of Public Health; School of Medicine, University of Zagreb, 
Zagreb, Croatia 
13Department of Healthy Policy and Planning, Public Health and Reforms Center 
of Ministry of Health, Baku, Azerbaijan 
14Primary Child, Youth Health and Immunisation Unit, Primary Health Care, 
Floriana, Malta 
15Children’s Hospital National Institute of Children’s Diseases, Medical Faculty, 
Comenius University, Bratislava, Slovakia

Introduction: In 2020, the world population was hit by a global pan-
demic caused by a new coronavirus (SARS-Cov2), with rapid human-
to-human transmission. To limit the spread of the virus and minimize 
its impact, governments around the world implemented containment 
measures, leading to many changes in the lifestyle of millions of people. 
Although children and adolescents were, generally, at low risk of infection 
and less affected by mortality1, this unprecedented situation led to signif-
icant impacts in their daily routines/habits and had a profound effect on 
their health and well-being2-3. We aimed to understand the impact of the 
COVID-19 pandemic on the daily routine and behaviours of school aged 
children, within the WHO/COSI European study. 
Methods: 13 COSI countries participated in the study: Azerbaijan, 
Croatia, Georgia, Italy, Kazakhstan, Malta, Montenegro, Poland, Portugal, 
Romania, San Marino, Slovakia and Uzbekistan. Countries could decide to 
implement the study together with the 6th round of COSI/WHO Europe 
in the 2021/2021 school year. A common methodological protocol was 
designed for this study. Information on children’s behaviors regarding eat-
ing habits and physical activity/inactivity before and during the COVID-
19 confinement periods, was collected through the “Family COSI-COVID 
Form” with 12 questions. This form was completed on a voluntary basis by 
the parents/care givers of participating children. 
Results: This study included 42 731 children (6-10 years old). Preliminary 
results suggested that sweets and savory snacks increased during the pan-
demic in comparison to pre-pandemic period (15.7% and 13,2%, respec-
tively). As for children’s sedentary behaviours, 36.7% of the children 
increased their time spent watching TV, playing video/computer games, 
or using social media for non-educational purposes on weekdays and 

D
ow

nloaded from
 http://karger.com

/ofa/article-pdf/16/Suppl. 1/1/3919110/000530456.pdf by guest on 23 June 2023



Obes Facts 2023;16(suppl 1):1–351
DOI: 10.1159/000530456

Abstracts 25

use of educational tools); and 3) educational tools (reading materials, fact 
sheets, forms). 
Results: In 2022, two pilot 2-day training courses have been organized by 
WHO in: 1) the Western Balkans (in Skopje, North Macedonia) including 
16 trainers from across the Western Balkans; 2) in Central and Western 
Asia (in Bishkek, Kyrgyzstan) including 37 trainers from across Central 
Asian countries. Trainers participated actively to the training courses and 
their feedback was excellent. They will be contacted in 2023 to evaluate the 
stage of implementation process of training courses in countries, and the 
needs for additional technical support. 
Conclusion: As obesity is a complex chronic disease that lays the foun-
dation to other NCDs, early detection, screening, treatment and long-
term management should be a healthcare priority in the WHO European 
Region. The “Train-the-trainer course on childhood obesity management 
for primary care physicians” provides an educational platform that can 
help providers to improve the access and the quality of care in young peo-
ple living with obesity. 

Conflicts of Interest: We declare that we have no conflicts of interest. 

Funding: This study was supported by the WHO European Office for the 
Prevention and Control of NCDs and selected Member States from WHO/EURO.

AS6.04
Improving data on overweight, obesity and undernutrition 
among children under the age of 5 years in the WHO 
European Region

Wickramasinghe, K.1; Heinen, M. M.1; Buoncristiano, M.1; Pudule, I.2;  
Rito, A. I.3; Spinelli, A.4; Ahrens, W.5; Borghi, E.6; Flores-Urrutia, M. C.6; 
McColl, K.1; Sassi, F.7; Williams, J.1; Rakovac, I.1
1WHO European Office for the Prevention and Control of Noncommunicable 
Diseases, Division of Country Health Programmes, WHO European Region, 
Copenhagen, Denmark 
2Research and Health Statistics, Centre for Disease Prevention and Control, 
Latvia 
3WHO Collaborating Center for Nutrition and Childhood Obesity - National 
Institute of Health Dr. Ricardo Jorge, Portugal 
4WHO Collaborating Centre on Childhood Obesity and former director of the 
National Centre for Disease Prevention and Health Promotion, National Institute 
of Health, Italy 
5Leibniz Institute for Prevention Research and Epidemiology – BIPS, Germany 
6Monitoring Nutritional status and Food safety events Unit, Department of 
Nutrition and Food Safety, WHO Headquarters, Geneva, Switzerland 
7International Health Policy and Economics, Imperial College London,  
United Kingdom

Introduction: It is important for countries to be able to examine their 
progress toward the Sustainable Development Goals on malnutrition. 
Unfortunately, in the WHO European Region, there is limited and 
sparse cross- sectional anthropometric measured data at national level 
from children under five years of age. The WHO European Office for the 
Prevention and Control of Noncommunicable Diseases in collaboration 
with WHO Headquarters and as part of its participation in the European 
Union funded project “Science Technology Obesity Policy” (STOP), 
is exploring to address these data gaps. Therefore, in October 2022, the 
WHO Regional Office for Europe convened an expert meeting to discuss 
the current overview of data availability, data collection, and next steps to 
move forward. 
Methods: Key stakeholders working in the areas related to childhood 
obesity surveillance were invited to this meeting to discuss and explore 
the availability of data, the feasibility, generalisability and practicality of 
anthropometric data collection in children under five and suggest next 
steps to move forward.
Results: Addressing the challenge of childhood obesity in Europe was 
discussed, as well as the importance of anthropometric data on children 
under five years of age. Results of a survey from 31 European countries on 
the availability of anthropometric data in this age group were presented, 
focusing on data available from “routine health checks”. Future work is 
needed to identify the feasibility of accessing this data for surveillance 

Conclusions: Participating countries at both events found that this activ-
ity was a novelty in their national approaches to tackle obesity in Western 
Balkans and the double burden of obesity and malnutrition in Central 
Asia and increased their knowledge on a whole-of government multi-
component approach to address obesity. Both the representatives of the 
European Region of the WHO and the participating countries concluded 
that dialogues among stakeholders at national level should be stimulated, 
and executed if any success in tackling rising trends of obesity should be 
expected. Follow up on countries’ priorities should be performed to assess 
the progress and to support experts and policy makers in evidence-in-
formed decision making for obesity.
References
1. WHO European Regional Obesity Report 2022. Copenhagen: WHO Regional 

Office for Europe; 2022.
2. Tackling NCDs. Best buys. Geneva: WHO; 2017.
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Train-the-trainer course on Childhood Obesity Management 
for Primary Care Physicians in the WHO European Region: 
A pilot project
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Introduction: Child and adolescent obesity has now become a major 
health, societal and economic burden, but only a small proportion of 
young people who could benefit from treatment have access to quality 
care. Early diagnosis and treatment is important because children and 
adolescents living with obesity are likely to develop short-term complica-
tions, but also to carry the disease into adulthood, which puts them at risk 
of developing other noncommunicable diseases (NCDs). In 2018–2020, 
one in three school-aged children lived with overweight or obesity in the 
WHO European Region. Therefore, the training of first-contact providers 
is essential to detect and take early actions on overweight and obesity, and 
deliver the adequate services in primary care.
Methods: In 2022, the NCD Office, WHO Regional Office for Europe, has 
developed a “Train-the-trainer course on childhood obesity management 
for primary care physicians”. It aims to support prevention, diagnosis, 
screening for complications and comorbidities, treatment and long-term 
management of childhood obesity in primary care settings. The course 
covers the following domains: 1) evidence about obesity; 2) role of pri-
mary care services; 3) assessment of overweight and obesity in children 
and adolescents; 4) screening for complications and comorbidities; 5) 
weight bias and stigma; 6) attitude and communication; 7) treatment and 
long-term management. The training package includes: 1) an e-learning 
platform with 20 pre-recorded lectures (in English and Russian) given by 
international experts; 2) 5 live soft-skill workshops (assessment; attitude, 
communication, psychological interventions; nutrition; physical activity; 
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Conclusions: Given the scale of the health challenges that poor nutri-
tion poses to the Region, there is scope both for greater action by indi-
vidual companies and for appropriate engagement by government with 
the industry, although within clear parameters and taking care to avoid 
conflicts of interest. An important objective of the inaugural meeting of 
the Sugar and Calorie Reduction Network was to understand what areas 
of discussion and technical support Member States would find most use-
ful. All participants agreed on the importance of the Sugar and Calorie 
Reduction Network as a springboard for future research and to support 
national action.

Conflict of Interest: The authors declare that they have no competing inter-
ests regarding this work. KW is Acting Head, WHO European Office for the 
Prevention and Control of Noncommunicable Diseases. HLR and MB are 
Consultants of the same office. The authors alone are responsible for the views 
expressed here and they do not necessarily represent the views, decisions, or 
 policies of the institutions with which they are affiliated. 

Funding: This study was supported by the WHO European Office for the 
Prevention and Control of NCDs and selected Member States from WHO/EURO.
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AS7
How is Obesity in Children and Adolescents Treated in the 
Real-world? Case-based Examples from Five Health Systems

Browne, A. F.1; Fox, C.2; O’Hara, V.3; Holm, J.4; Maffeis, C.5; Baur, L.6; 
O’Malley, G.7
1Dr Allen F Browne, LLC 
2CPOM, University of Minnesota 
3WOW for Wellness Clinic, Penobscot Community Health Care, 6 Telcom Drive, 
Bangor, ME, 04401, USA 
4The Children’s Obesity Clinic, accredited European Centre for Obesity 
Management, Department of Pediatrics, Holbæk Hospital, 4300 Holbæk, 
Denmark 
5Pediatric Diabetes and Metabolic Disorders, Department of Surgical Sciences, 
Dentistry, Paediatrics and Gynaecology, University of Verona, Verona, Italy. 
6Dept of Paediatrics; University of Sydney; Children’s Hospital Westmeade, 
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7Obesity Research and Care Group, School of Physiotherapy, Division of 
Population Health, RCSI University of Medicine and Health Sciences, Dublin; 
Children’s Health Ireland, Dublin, Ireland

Increasingly safe and effective tools to help children with the disease of 
obesity and their families are becoming available. Clinical guidelines and 
algorithms recommending how and when these tools should be applied 
are being developed. Treatments include: behavioral approaches, envi-
ronmental changes, rehabilitation, nutrition therapy, exercise therapy, 
anti-obesity medications, anti-obesity devices and metabolic-bariatric 
surgery. When and how to utilize combinations of the above approaches 
are topics of investigation and clinical studies throughout the world.
In real-world clinical practice the choice and use of treatment varies 
widely and is influenced by the child’s presentation, economic factors, 
cultural factors, the local health system, the expertise and training of the 
treating clinician and health policy related to whether overweight-obesity 
is viewed as a disease process or not. In addition, negative judgement, 
stigma and bias can all influence whether a child or adolescent with obe-
sity has access to evidence-based treatment and care.
Main Aim of the symposium is to discuss and compare the factors that 
influence the choice and impact of treatments for children and adoles-
cents with obesity across different regions of the world.

and research purposes. Three Member States, namely Italy, Portugal and 
Latvia, presented their experience in data collection and perspectives on 
how to improve data on children under five. Discussions took place on 
the feasibility, generalisability and practicality of anthropometric data 
collection, and expected challenges and solutions. It was discussed that 
further explorations need to be done to harmonize joint data collection 
efforts coming from different sources within national health information 
systems. 
Conclusion: We concluded that it is important to move on from the idea 
of a perfect, ideal data source. All data sources — and the possibility of 
combining data from different sources — should be explored. Latvia has 
demonstrated the feasibility of a kindergarten-based survey and several 
countries have indicated willingness to participate in similar surveys. 
Other data sources should be further explored — it is important to gather 
enough information from routine data sources to be able to use and inter-
pret these data (and combine them with other data). This is particularly 
important because kindergarten-based data will reach the older children 
in the under-five age group, while there tends to be higher coverage of 
younger children through routine data from paediatric systems. 

Conflicts of Interest: We declare that we have no conflicts of interest. 

Funding: This study was supported by European Union’s Horizon 2020 Research 
and Innovation programme (Grant No. 774548) and the WHO European Office 
for the Prevention and Control of NCDs and selected Member States from WHO/
EURO.

AS6.05
Implementing policies that work: the WHO/EURO Sugar and 
Calorie Reduction Network

Pyne, V.1; Rippin, H.2; Targett, V.1; Bica, M.2; Bhatia, T.1;  
Wickramasinghe, K.2
1Office for Health Improvement and Disparities, London, UK 
2WHO European Office for the Prevention and Control of Noncommunicable 
Diseases, Division of Country Health Programmes, WHO European Region, 
Copenhagen, Denmark

Introduction: The WHO European Office for the Prevention and Control 
of NCDs is engaging in several initiatives addressing healthy and sus-
tainable diets and food environments, guided by experts from across the 
WHO European Region. Here we summarise the presentations and dis-
cussions that took place at the first meeting of the new Member State-led 
Sugar and Calorie Reduction Network, held as a hybrid event on 19 and 20 
October 2022 and in partnership with the United Kingdom’s Department 
of Health and Social Care. It was a chance to share learning across five 
key areas: fiscal levers, industry benchmarks and transparency, the out-of-
home food sector, marketing and advertising, and front-of-pack labelling.
Methods: The meeting covered the five aforementioned topics, each of 
which was introduced by subject-matter experts, and with contribu-
tions from the WHO European Office for the Prevention and Control of 
Noncommunicable Diseases (NCD Office). Six Member States addition-
ally presented in detail on their experience of policy design and imple-
mentation, and there was opportunity both for plenary and break-out 
group discussion across each topic. Chatham House rules were observed.
Results: The meeting identified knowledge gaps and highlighted oppor-
tunities for Member State research and action to foster positive change 
by the food industry. These opportunities will be supported by the WHO 
NCD Office through working groups and through the network. Next steps 
include the development of these working groups to take forward ideas 
for research and action on two key areas of concern: the use of fiscal levers 
and nutrient profiling in reducing sugar and calorie consumption. Other 
issues that should be prioritised in future network discussions include the 
out-of-home food sector (particularly meal delivery apps and marketing), 
ultra-processed foods, and the links between nutrition and environmental 
sustainability.
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AD01 – Adult Medications 1

AD01.01
Swallowable intragastric balloon program and GLP1 
agonist combined treatment for obesity: an international 
multicenter study

Ienca, R.1; Ayuso, L.2; Shahin, M.3
1The Obesity Department, Nuova Villa Claudia Clinic, Rome, Italy 
2Clinica Bruselas, Madrid, Spain 
3Osama Taha Bariatric Group, Cairo, Egypt

Introduction: Combination therapies to treat patients with obesity and/or 
overweight are becoming more frequent. Allurion balloon program treat-
ment and glucagon-like peptide-1 (GLP1) agonist liraglutide (Saxenda®) 
have both been reported as safe and effective treatments. 
Aim: The aim of this study is to evaluate the results of combining these 
two therapies. 
Methods: Data of patients with obesity treated with a combination of 
the Allurion balloon program and Saxenda® was retrospectively analyzed 
from 3 international multidisciplinary obesity centers. Treatment started 
with the Allurion balloon, and later Saxenda® was added. All patients were 
followed for at least 6 months. Results for Weight loss (WL), %Total Body 
Weight Loss (%TBWL), %Excess Weight Loss (%EWL), Body Mass Index 
loss (BMIL), timing of combining drug therapy to the Allurion program, 
metabolic data and adverse event data were collected.
Results: Data was available from 181 patients (145F, 36M) treated with 
combination therapy. Mean weight and BMI before treatment were 94.8 
± 21kg and 33.7±6.2kg/m2. After 4 months of balloon treatment, WL, 
%TBWL, %EWL and BMIL were 13.1 ± 7kg, 13.9 ± 7.7%, 74.3 ± 57.1% 
and 4.5 ±1.4kg/m2 respectively. Saxenda® therapy was added between 
week 4 and week 16 after balloon placement. Average duration of drug 
treatment was 4.1±2.2 months. Reasons for adding Saxenda® were: unsat-
isfactory weight loss 52.6%, reduction of balloon induced satiety 29%, to 
further boost weight loss in successful patients 16%, diabetes control in 
patients with satisfactory weight loss 2.4%. At the end of the treatment 
with Saxenda® WL, %TBWL, %EWL and BMIL were 18.1 ± 12.1 kg, 18.7 
± 12%, 99.4 ± 84.9% and 6.4 ± 5.9kg/m2 respectively. Expected balloon 
related symptoms such as nausea, vomiting and abdominal cramps were 
easily managed by medications. Adverse events from the balloon were 
intolerance requiring balloon removal 1.1%, gastric dilation 0.5% and 
early balloon deflation 0.5%. Saxenda® related adverse events were nau-
sea 16.5%, diarrhea 3.3%, constipation 2.2% and headache 1.7%. Adverse 
events requiring discontinuation of the drug therapy were tachycardia / 
chest pain 1.1% and gastrointestinal symptoms 1.1%. 
Conclusion: The Allurion balloon program delivers excellent weight loss 
in patients with overweight and obesity. In case of suboptimal adherence 
with the program and for patients that are aiming to further boost the 
results of treatment, the combination with the GLP1 agonist, Saxenda®, is 
safe and effective in improving results.

AD01.02
Efficient Remote Management of Obesity Pharmacotherapy 
with an AI-Powered Digital Platform

Minsky, N.1; Eldor, R.2; Rosenmann, Z.3; Elish, Y.3; Karasik, A.1
1Department of endocrinology, Sheba Medical Center, Ramat Gan, Israel 
2Department of endocrinology, Tel Aviv Medical Center, Tel Aviv, Israel 
3StuffThatWorks, Tel Aviv, Israel

Introduction: Drug therapy for obesity is rapidly gaining popularity, 
largely due to the advent of GLP-1 RA based medications. Millions of peo-
ple are potentially eligible to receive and benefit from this mode of therapy. 
Monitoring of medical therapy is essential to guide patients and ensure 
adherence and optimal results. The high prevalence of obesity combined 
with limited numbers of physicians adequately trained in its management 
poses a challenge to provision of care at scale. An online platform with 
an AI-powered clinical dashboard allows for granular, temporal patient 
reporting on outcomes and side effects. 
Method: The “clinics” application by StuffThatWorks is a unique tool 
that allows chronological flow and automated data processing for remote 
patient monitoring. Patients accept a digital invitation and complete online 
surveys about medical history, eating and lifestyle habits. The system inte-
grates objective data from digital scales, wearables, and EMR, as well as 
subjective data, with patients tracking their overall well-being, symp-
toms, and side effects. These data are transformed into a concise graphical 
format expediting clinical assessment and facilitating timely messaging, 
including encouragement and responses to any form of decline. Artificial 
intelligence provides automated clinical insights to providers to guide 
decision support and deliver patient feedback. Lastly, the system facili-
tates contextual education, with automated delivery of educational patient 
materials correlating to treatment stage
Results: The “clinics” application to support pharmacotherapy for weight 
loss has been adopted by large weight management clinics in Israel. Patients 
self-weigh at least once weekly using a Bluetooth connected scale and are 
prompted to report on their general wellbeing and gastrointestinal side 
effects. Other pertinent symptoms, target behaviors, life events and data 
from wearables are also tracked. Data are processed and presented online 
in summary format on the dashboard with clinical alerts, and in full on 
individual patient pages. The application allows rapid, effective evaluation 
of health status and remote personalized management. Clinics choose dif-
ferent methods to utilize the platform according to their resources. Case 
managers may review the entire dashboard daily and triage care accord-
ingly, or rely on preset thresholds for clinical alerts and approval of dose 
escalation schedules. The platform has been adopted by both patients and 
caregivers alike with enthusiasm, and satisfaction levels are being actively 
assessed. Patient reported information is analyzed to build personalized 
trajectories and allow further individualized decision support.
Conclusion: The StuffThatWorks “clinics” application, when adapted to 
drug therapy for obesity, functions as a granular, sequential reporting plat-
form that creates a basis for remote management. The system generates 
value by saving physician time, improving patient-caregiver interactions, 
and building a database that allows for effective long-term management 
at the large scale necessary to tackle the epidemic proportions of obesity 
worldwide.
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developed a multivariate logistic regression ML-driven model and a PRS 
with an expert-guided group of 22 genes to predict key components of 
appetite regulation. We then used an independent cohort to validate our 
ML-driven model and PRS. Finally, we used a cohort of 121 patients that 
participated in a 16-week, weight loss, randomized, placebo-controlled 
trial of Lira 3mg SQ/day or placebo to assess the performance of these 
models in predicting response to liraglutide. In this cohort, we examined 
(1) the likelihood of response (responder defined as greater than 5% total 
body weight loss [TBWL%]) in the Lira vs. placebo groups, and (2) the 
actual TBWL% by group (responder vs. non-responders) with both mod-
els. The analysis was carried out using student’s T-test to compare among 
the predicted groups. Data are presented as mean ± standard deviation.
Results: We completed comprehensive physiologic testing of compo-
nents of appetite regulation (n=799, 75% females, age 41±12, BMI 39± 4.4  
kg/m2). The ML-driven model predicted measurements of appetite regu-
lation with an AUC>0.80. The PRS model was developed in 479 subjects 
(74% females, age 40±11, BMI 36± 4.5 kg/m2) and predicted measure-
ments of appetite regulation with an AUC>0.80. In the independent 
validation cohort (n=141,87% females, age 43±10, BMI 39± 7.4 kg/m2), 
the ML-driven model had an AUC=0.84 (Fig 1A) and the PRS had an 
AUC=0.70 (Fig 1B). When we used these models to predict response 
to Lira (responder vs. no-responder), the ML-driven model had an 
AUC=0.70 and the PRS an AUC=0.69. In the Lira group, the TBWL% 
was significantly greater in the group predicted as responder vs. non-re-
sponder using ML-driven model (-7.6±3.4 vs. -3.6±3.3; p<0.001; Fig 1C) 
and using the PRS (-8.0±4.4 vs. -5.6±3.3; p=0.056; Fig 1D). There was no 
difference among predicted responder vs. non-responder groups in the 
placebo group. 
Conclusion: The ML-driven model and the PRS predicted measurements 
of the key components of appetite regulation; and may be used to identify 
best responders to treatment with Lira.

AD01.04
The Effect of Treatment with a Glucagon-like-peptide-1 
Analogue on Metabolic Activity in Adipose Tissue: data  
from a proof-of-concept PET-CT study

O’Donnell, C.1; Crilly, S.2; Killick, D.3; Ryan, O.3; Dodd, J.2; Hogan, A.4; 
Murphy, D.2; O’Shea, D.3; Ryan, S.1
1Pulmonary and Sleep Disorders Unit, St. Vincent’s University Hospital, Dublin, 
Ireland 
2Radiology Department, St. Vincent’s University Hospital, Dublin, Ireland 
3Endocrinology Department, St. Vincent’s University Hospital, Dublin, Ireland 
4Lonsdale Institute for Human Health, Maynooth University, Maynooth, Ireland

Introduction: Persistent metabolic adaptation is a barrier to sustained 
weight loss. Pharmacologic therapy has historically been unable to deliver 
more than 5-10% reduction in weight, but newer agents such as gluca-
gon-like-peptide-1 (GLP-1) analogues are delivering up to 30% weight 
loss. Accepted mechanisms of action are early satiety and delaying gas-
tric emptying, however we hypothesised that these newer agents have 
an additional impact on energy homeostasis through upregulation of 
thermogenesis.
Methods: This data is from a randomized proof-of-concept study (clin-
icaltrials.gov: NCT04186494). 30 patients with obesity and moderate to 
severe obstructive sleep apnoea without diabetes were randomised to a 
Liraglutide-based weight loss regimen alone, continuous positive air-
way pressure (CPAP) alone, or both in combination for 24 weeks. All 
patients underwent fluorodeoxyglucose (FDG)-PET CT at baseline and 
study completion on the same PET-CT system (Siemens Biograph mCT). 
Quantitative analysis of adipose tissue metabolic activity was performed 
by measuring adipose tissue target-to-background ratio (TBR) by two 
blinded investigators in consensus. In parallel, visceral adipose tissue was 
obtained from individuals with obesity and treated with the GLP-1 ago-
nist Semaglutide in vitro. DNA was extracted for rtPCR looking at mark-
ers of thermogenesis including uncoupling-protein-1.
Result: 30 subjects (50±7 years, 75% males, body mass index (BMI) 34.8 
±3 kg/m2) completed the study. Treatment with Liraglutide was associated 

AD01.03
A Machine-Learning Driven Model and a Polygenic Risk Score 
Based on Key Components of Appetite Regulation Predict 
Weight-Loss Response to Liraglutide

Cifuentes, L.1; O’Connor, T.2; Ghusn, W.1; Campos, A.1; McRae, A.1;  
Kolkin, E.1; Hurtado, M. D.3; Camilleri, M.4; Acosta, A.1
1Precision Medicine for Obesity Program, Division of Gastroenterology and 
Hepatology, Department of Medicine, Mayo Clinic, Rochester, MN 
2Data Scientist, Phenomix Sciences 
3Division of Endocrinology, Diabetes, Metabolism, and Nutrition, Department of 
Medicine, Mayo Clinic, Jacksonville, Florida 
4Clinical Enteric Neuroscience Translational and Epidemiological Research, 
Division of Gastroenterology and Hepatology Mayo Clinic, Rochester, MN

Background: Obesity is a heterogenous disease with variable response to 
treatments. The key components of homeostatic appetite regulation (i.e., 
hunger, satiation, and postprandial satiety) play a major role in obesity 
pathogenesis and are potential targets for antiobesity medications. The 
aims of this study were (1) to develop a machine-learning (ML) model 
from comprehensive physiologic tests and a DNA-based polygenic risk 
score (PRS) that predict the key components of appetite regulation; and 
(2) to assess the performance of these models in predicting weight loss 
response to liraglutide (Lira).
Methods: We enrolled two independent cohorts of patients with obesity 
who completed the following validated tests to measure appetite regu-
lation: a) satiation (kcal ingested to maximal fullness), b) visual analogs 
scales for appetite, and c) gastric emptying of solids (scintigraphy). We 
obtained a fasting blood sample to obtain satiety hormones PYY and 
GLP1 concentrations by ELISA, targeted metabolomics by mass spec-
trometry, and DNA by SNP array. With the data of the first cohort, we 

Fig. 1. A) Validation of ML-driven full phenotype tests (FPTs) biomarker for 
appetite. B) Validation of ML-driven polygenic risk score (PRS) model for 
appetite. In patients treated with Liraglutide (3mg), Total body weight loss 
in groups predicted. 
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AD01.06
A Phase I Study of Single Rising Doses of BI 1820237, a Novel 
NPY2 Receptor Agonist, Alone or in Combination with  
Low-dose Liraglutide in Healthy Men with  
Overweight/Obesity

Kalsch, B.1; Beetz, N.2; Forst, T.1; Schmid, B.2; Schultz, A.1; Hennige, A. M.3
1CRS Clinical Research Services Mannheim GmbH, Mannheim, Germany 
2Boehringer Ingelheim Pharma GmbH & Co. KG, Biberach, Germany 
3Boehringer Ingelheim International GmbH, Biberach, Baden-Württemberg, 
Germany

Introduction: Neuropeptide Y receptor 2 (NPY2R) activation can sup-
press food intake and delay gastric emptying. This first-in-man study 
assessed the safety, tolerability, pharmacokinetics (PK) and pharmaco-
dynamics of single rising doses of BI 1820237, a novel, specific NPY2R 
agonist, alone or in combination with glucagon-like peptide-1 receptor 
agonist (GLP-1RA) liraglutide in healthy men with overweight/obesity.
Methods: This placebo (PBO)-controlled, single-blind study 
(NCT04903509) enrolled healthy adult men with overweight/obesity 
(BMI 25.0–34.9 kg/m2) and a baseline bodyweight of ≥70 kg. In Part (P) 
1, participants were randomised to receive a single low-to-high subcuta-
neous dose of BI 1820237 (dose group [DG] 1–6) or PBO. In P2, addi-
tional participants were randomised to receive a high P1 dose or PBO. 
In P3, participants were randomised to receive a single low-to-medium 
subcutaneous dose of BI 1820237 or PBO in combination with low-dose 
(0.6 mg) liraglutide (DG 7–11). The primary endpoint was the percent-
age of participants with drug-related adverse events (AEs). Secondary 
endpoints were the Cmax and AUC0–∞ of BI 1820237. Exploratory end-
points included a paracetamol absorption test, and assessment of energy 
intake during a standardised buffet lunch (DG4–6 and P2).
Results: Overall, 95 participants were included (P1+2: n=45 BI 1820237, 
n=14 PBO; P3: n=27 BI 1820237, n=9 PBO); participants in P2 received 
the same dose as DG4. Participants generally had similar mean baseline 
characteristics (age: P1+2 36.1 years, P3 36.0 years; weight P1+2 96.5 kg, 
P3 93.8 kg; BMI: P1+2 29.8 kg/m2, P3 28.9 kg/m2). Drug-related AEs 
were reported for 39.0% of participants in P1+2 (16.7% DG1; 33.3% DG3; 
61.1% DG4; 100.0% DG5 and 6; 0% DG2 and PBO) and 30.6% in P3 
(33.3% DG7 and 9; 16.7% DG8; 60.0% DG10; 66.7% DG11; 11.1% PBO); 
these were primarily gastrointestinal disorders (33.9% P1+2; 27.8% P3), 
most frequently nausea (33.3% DG3; 44.4% DG4; 83.3% DG5; 100.0% 
DG6; 60.0% DG10; 66.7% DG11). Dose-normalised Cmax and AUC0–∞ 
were similar between DGs, suggesting a dose-proportional increase in 
exposure, and between groups receiving BI 1820237 alone and BI 1820237 
in combination with liraglutide. Mean energy intake decreased from base-
line in DG5 and 6 (65.7% and 81.9%, respectively) compared to a 5.5% 
decrease in the PBO group. Paracetamol absorption decreased from base-
line approximately dose-dependently with increasing doses of BI 1820237 
alone and in combination with liraglutide, suggesting a delay in gastric 
emptying. Substantial effects on gastric emptying were seen at lower doses 
of BI 1820237 when in combination with liraglutide.
Conclusion: No unexpected safety or tolerability signals were reported 
with single doses of BI 1820237. The most common side effects were 
gastrointestinal in nature. Exposure to BI 1820237 increased dose 
dependently and was unaffected by a concomitant GLP-1RA. Treatment 
with BI 1820237 generally decreased energy intake and delayed gastric 
emptying in healthy men with overweight/obesity, supporting further 
investigations of BI 1820237 in this population.

Funding: Armin Schultz, Brigitte Kalsch and Thomas Forst are employees of CRS 
Research Services. Nadine Beetz, Bernhard Schmid and Anita M Hennige are 
employees of Boehringer Ingelheim. The author(s) meet criteria for authorship 
as recommended by the International Committee of Medical Journal Editors 
(ICMJE). The authors did not receive payment related to the development of 
the abstract. Susie Eaton from Open Health provided medical writing support, 
which was contracted and funded by Boehringer Ingelheim (BI). BI was given the 
opportunity to review the abstract for medical and scientific accuracy as well as 
intellectual property considerations. The study was supported and funded by BI.

with a significant increase in visceral adipose tissue metabolic activity 
(p = 0.007 vs. CPAP therapy alone), as well as a significant decrease in 
BMI (-1.85±1.1 vs +0.86±1.5 for LWR vs CPAP, p<0.01). The amount of 
weight lost correlated strongly with the quantitative increase in visceral 
adipose tissue metabolic activity (Pearson’s correlate 0.681, p <0.001). 
Furthermore, treatment of visceral adipose tissue in vitro resulted in an 
increase in UCP-1 (p<0.05). 
Conclusion: These findings suggest that upregulation of thermogenesis 
contributes to the weight loss effect of these newer classes of medications.

AD01.05
Weight outcomes with setmelanotide over 3 years in patients 
with POMC or LEPR deficiency obesity

Clément, K.1; Wabitsch, M.2; Van Den Akker, E.3; Argente, J.4; Navarria, A.5; 
Srinivasan, M.5; Yuan, G.5; Malhotra, S.6; Kühnen, P.7
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Introduction: Rare variants in the melanocortin-4 receptor (MC4R) 
pathway are associated with early-onset, severe obesity and hyperphagia. 
Setmelanotide, an MC4R agonist, reduced body mass index (BMI) and 
decreased hunger in patients with obesity due to biallelic variants in genes 
encoding proopiomelanocortin (POMC), proprotein convertase subtil-
isin/kexin type 1 (PCSK1), or leptin receptor (LEPR) in Phase 3 trials. 
The current analysis assesses the durability of setmelanotide efficacy over 
3 years in the subgroup of patients who achieved clinically beneficial 
weight loss.
Methods: Patients aged ≥6 years with POMC, including PCSK1, or LEPR 
deficiency obesity who demonstrated clinical benefit and acceptable safety 
after treatment with setmelanotide in a prior (index) trial continued treat-
ment in a long-term extension trial (NCT03651765). Age-appropriate 
weight measures and safety were assessed. Changes in weight-related mea-
sures from index trial baseline were evaluated in patients who achieved 
≥10% weight reduction (age ≥18 years) or ≥0.3-point BMI Z score reduc-
tion (age <18 years) after 1 year of treatment.
Results: Across all patients (N=24), mean (SD) percent changes in BMI 
were −24.8% (8.2%; n=24), −21.0% (13.0%; n=23), and −24.0% (17.9%; 
n=15) at 12, 24, and 36 months, respectively. In patients ≥18 years old 
(n=11), mean (SD) percent changes in weight were −25.1% (7.7%; n=11), 
−22.9% (12.5%; n=11), and −24.4% (13.2%; n=8) at 12, 24, and 36 months, 
respectively. In patients <18 years old (n=13), mean (SD) reductions in 
BMI Z score were observed at Month 12 (−1.31 [0.66]; n=13), 24 (−1.10 
[0.79]; n=11), and 36 (−1.01 [1.22]; n=4). No new safety issues were 
observed during long-term treatment. 
Conclusion: Patients who achieved ≥10% body weight or ≥0.3-point BMI 
Z score reduction at 1 year demonstrated persistent and clinically signifi-
cant benefit at 3 years, supporting long-term use of setmelanotide in adult 
and pediatric patients with obesity due to POMC and LEPR deficiency.
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PwO from both groups reported discussing how to lose weight with their 
HCPs (49% and 46%). In comparison to younger, elderly PwO were more 
likely to agree that assuming WL as their sole responsibility (58% vs 40%) 
and knowing how to manage weight (43% vs 29%) as the top reasons for 
not discussing weight. However, they were less likely to agree that lack 
of financial means (16% vs 27%) and motivation (15% vs 21%), and not 
being comfortable in initiating weight discussion (12% vs 22%) as rea-
sons for not discussing weight with their HCPs. General health concerns 
(40% vs 30%) and a specific personal medical event (22% vs 10%) moti-
vated elderly PwO to lose weight while for younger PwO it was to fit into 
a smaller clothing size (33% vs 23%) that motivated them to lose weight. 
(Fig. 1) The elderly PwO were less comfortable in initiating weight discus-
sion (24% vs 33%) and less likely to consider WL as an easy task (9% vs 
14%). When asked about potential barriers to WL, elderly PwO identified 
most of the barriers as less challenging than younger PwO. More of the 
elderly PwO preferred losing weight by themselves over usage of medica-
tion (80% vs 71%) or surgery (86% vs 78%). (Fig. 2) 
Conclusion: There were considerable differences in barriers, attitudes 
and behaviours toward obesity and its management among elderly and 
younger PwO. Elderly demonstrated fewer negative perceptions of WL 
and barriers to WL. These insights may improve the discussion and direc-
tion to holistic obesity management in this population.

AD02 – Obesity across the Lifecourse

AD02.02
Do elderly people with obesity have different barriers, 
attitudes and perceptions toward obesity and its 
management when compared to younger PwO?  
A sub-analysis of ACTION IO study
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Introduction: There is a convergence of rising prevalence of obesity with 
an ageing population worldwide. Obesity in elderly people poses special 
challenges that include more frequent and larger number of comorbidities, 
high risk of frailty and even sarcopenia. The lived experience of obesity 
may also differ in the elderly due to different age at disease onset, differ-
ing health priorities and potentially longer time of exposure to obesity. As 
healthcare professionals (HCPs) it is important to understand the beliefs 
and behaviours of elderly people with obesity (PwO) towards obesity as 
this may lead to better care for this cohort. This secondary analysis of the 
ACTION IO (Awareness, Care, and Treatment In Obesity  management –  
an International Observation) study compared the attitudes and percep-
tions of elderly (≥65 years old) and younger (<65 years old) PwO.
Methods: ACTION IO was a cross-sectional study that collected 
responses to survey questions from PwO and HCP in 11 countries. Means 
and proportions at the 95% confidence levels were compared using t-tests 
and z-tests, respectively. 
Results: Of 14,502 ACTION IO PwO, 1,868 (15%) were elderly. Their 
mean (SD) age was 70 (4.6) years, most were males (65%), with more 
comorbidities than younger PwO. The elderly and younger PwO started 
struggling with weight at a mean (SD) age of 48 (16.4) and 29 (13.0) years, 
respectively. (Table) Elderly PwO took a longer time than younger to dis-
cuss weight with their HCPs (9 vs 5 years) from their onset of struggle 
with weight. Elderly PwO were more likely to use HCP recommendation 
as a preferred weight loss (WL) method (63% vs 51%). Nearly half of 

Tab. 1. PwO characteristics.

Elderly PwO
(≥65 years old; 
n=1,868)

Younger PwO
(<65 years 
old; n=12,634)

Age, mean (SD) 70 (4.6) 41 (12.2)

Male, % 65 49

Obesity disease duration, years, mean (SD) 22 (16) 14 (11)

Number of comorbidities, %

0 10 30

1 to 2 45 45

3 and above 45 24

Age when started struggling with weight

Mean (SD), years 48 (16.4) 29 (13.0)

Proportion of PwO, %

15 years or younger 7 18

16 to 25 years 6 27

26 to 35 years 9 25

36 to 45 years 15 18

≥46 years 64 12

Successful WL attempts

Number, mean (SD) 3 (4.9) 4 (5.5)

Proportion of PwO, %

0 attempts 25 18

1 to 4 attempts 50 53

5 to 9 attempts 15 17

10 to 19 attempts 7 8

≥20 attempts 4 4

PwO, people with obesity; WL, weight loss
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Fig. 1. PwO agreement with statements related to reasons for not discussing weight and  
motivators for WL.

Fig. 2. PwO agreement with statements related to attitudes towards WL and AOMs and to WL barriers.
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and metabolic syndrome with frailty: A mixed-effects 
model approach
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Introduction: Body mass index (BMI) and metabolic syndrome (MetS) 
are associated with a higher risk of age-related disease when measured in 
midlife. However, there is evidence that a higher BMI in late life is associ-
ated with better health outcomes, such as lower mortality risk. Although 
high BMI is strongly associated with MetS, MetS may also affect those 
with a lower BMI. Thus, we aim to study how BMI and MetS interact 
to influence physiological aging, measured by frailty index (FI), during 
aging. 
Methods: The sample was drawn from 2059 participants from the Swedish 
Twin Registry with longitudinal measures of BMI, MetS, and FI. We 
applied mixed-effects models adjusted for age, sex, education, and smok-
ing. The analyses were stratified into ages 60–88 and ≥88 years. Restricted 
cubic splines were applied to evaluate the linearity of BMI, and BMI was 
specified as linear splines to quantify the associations. Moderation by age 
was examined within the age strata. 
Results: In ages 60–88, the association between BMI and FI was non-lin-
ear (p<1-e4), going from FI 17% at a BMI of 15, down to 12% at a BMI 
of 23.5, and up to 13% at a BMI of 40. MetS was associated with higher 
FI (β=0.94; 95% confidence interval (CI) = 0.53,1.36). MetS modified the 
BMI-FI association (p-interaction<0.05) such that the BMI with the low-
est FI (nadir) was 26 among those with MetS, and 30 among those without 
MetS (Figure 1A). From BMI 15 to 22.5, a higher BMI was associated 
with lower FI, and the association slightly stronger in those without MetS 
(β=-0.75; 95% CI -1.04,-0.45) than in those with MetS (β=-0.68; 95% CI 
-1.26,-0.01). From a BMI of 22.5 to 30, a higher BMI was associated with 
lower FI in those without MetS (β=-0.15; 95% CI -0.29,-0.02), not those 
with MetS. At BMI above 30, a higher BMI was associated with higher FI, 
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Dual trajectories of body mass index and insomnia symptoms 
and their associations with changes in perceived cognitive 
functioning before and after retirement
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Mänty, M.1; Lallukka, T.1
1Department of Public Health, University of Helsinki, Helsinki, Finland 
2Faculty of Social Sciences, University of Helsinki, Helsinki, Finland 
3Faculty of Social Sciences (Health Sciences) and Gerontology Research Center 
(GEREC), Tampere University, Tampere, Finland

Introduction: Midlife insomnia symptoms and higher body mass index, 
BMI, are associated with poorer cognitive functioning later in life. 
However, dual trajectories of body mass index and insomnia symptoms 
and their associations with changes in cognitive functioning after retire-
ment are unknown. We used a person-oriented approach to identify these 
dual trajectories and their associations with changes in perceived cogni-
tive functioning.
Methods: Five phases of the Helsinki Health Study surveys, con-
ducted 2000–2022 (baseline age 40-60 years, 79% women), were used. 
We included participants that retired during the follow-up (n = 2360). 
Group-based dual trajectory modelling (GBTM) was used to identify the 
developmental patterns in BMI and insomnia symptoms over the first 
four phases 2000–2017. Years before and after retirement were consid-
ered in the trajectory models with time as x-axis, and change in perceived 
cognitive functioning after retirement. Multinomial logistic regression 
was used to examine the associations between the dual trajectories and 
changes in three dimensions of perceived cognitive functioning, that is, 
memory, concentration, and learning ability problems, between 2017 and 
2022, when all participants were retired. The models were adjusted for 
sociodemographic factors, health behaviours and health.
Results: Regarding dual trajectories of BMI and insomnia, three latent 
trajectory groups were found in BMI describing body weight development 
from 2000 through 2017: individuals with recommended healthy weight 
(BMI < 25), individuals with overweight (BMI 25–29.9) and individuals 
with obesity (BMI ≥ 30). For insomnia symptoms as well, three latent 
group trajectories were identified: stable low (good sleep), increasing and 
decreasing insomnia symptoms after retirement. While BMI and insom-
nia symptoms can develop together, this study suggests that the higher 
likelihood of reporting poorer memory, concentration, and learning 
ability problems, is explained by insomnia symptoms at all levels of BMI. 
Thus, BMI was not associated with cognitive functioning, while increas-
ing insomnia symptoms were associated with poorer perceived cognitive 
functioning for all measures examined (odds ratios ranged from 1.8 to 2.9, 
all statistically significant).
Conclusions: Both high BMI and insomnia symptoms in midlife are seri-
ous challenges. However, the association between their dual trajectories 
and perceived cognitive decline is dominated by insomnia symptoms. 
A potential intervention point to prevent or postpone cognitive decline 
in later life likely starts decades before retirement, when the risk factors 
emerge or increase. Further research could include information about 
neurological changes that can occur years before changes in cognition. 
Longer follow-up on cognitive functioning is also needed.

Fig. 1.
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but the association was significant only in those with MetS ( β=0.25; 95% 
CI 0.01, 0.48). Age further modified the association of BMI and MetS with 
FI (p-interaction=0.04), such that in those without MetS, the association 
between a higher BMI and lower FI at the lower BMI range (left of nadir) 
was stronger at higher ages (Figure 2). In contrast, among those with 
MetS, the association between a higher BMI and a lower FI was stronger 
with lower ages, and the nadir was higher as age increased. In ages ≥88, a 
higher BMI was associated with a lower FI (-0.83; -1.42,-0.23) up to BMI 
23, but not at higher BMI levels (Figure 1B). There was no statistically 
significant association between MetS and FI and no interaction between 
BMI and age in ages ≥88. 
Conclusions: In ages 60-88, a low BMI was associated with the highest 
levels of physiological aging, measured by FI. In addition, the association 
was modified by MetS as well as age. The association between low BMI, 
but not MetS, and higher physiological aging remained after age 88. These 
findings highlight the importance of underweight and unintentional 
weight loss among older individuals. In addition, it suggests a metabolic 
heterogeneity in the BMI phenotype, which changes during aging, poten-
tially explaining why a higher BMI in late life is associated with better 
health outcomes.

Conflict of Interest: The authors declare there is no conflict of interest. 

Funding: The Strategic Research Program in Epidemiology at Karolinska 
Institutet; the Swedish Research Council for Health, Working Life and Welfare 
(2022-00672).
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1Lane Clark & Peacock LLP, London, United Kingdom 
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Introduction: Increasing body mass index (BMI) is associated with the 
development of obesity-related complications (ORCs). In this real-world 
study, we aimed to examine the demographic and clinical characteristics 
of people living with obesity who contributed the most to direct health-
care costs in a large and diverse UK population.
Methods: This was a retrospective, open cohort study using Discover-
NOW, a real-world database of linked primary and secondary elec-
tronic health records covering 2.8 million people residing in North-West 
London, to characterize the distribution of healthcare costs for individuals 
aged ≥ 18 years living with obesity (BMI ≥ 30 kg/m²). The study period 
was 1 Jan 2015–31 Dec 2019. Serial cross-sections over the study period 
were assembled to map healthcare resource utilization (HCRU) and costs, 
with data for 2019 presented here. Individuals were grouped into quintiles 
based on total healthcare costs in each year to categorize and examine the 
characteristics of those who incurred the highest costs. Primary care costs 
were derived from the Personal Social Services Research Unit (2020), and 
secondary care costs from the Secondary Uses Service. Prescription drug 
costs were calculated using UK net ingredient costs. All outcomes were 
age-standardized to the European Standard Population, and costs were 
standardized to 2019 UK prices.
Results: In total, 590,291 individuals with obesity were included; 270 493 
individuals were included in the 2019 cross-section. Baseline characteris-
tics are shown in Table 1. Total direct costs per person per year (PPPY) 
were £1445, but these were unevenly distributed: the highest-cost quintile 
(Q5) accounted for more than 72% of the total costs in 2019. Mean direct 
healthcare costs were £4670 PPPY in Q5, compared with £45 PPPY in 
the lowest-cost quintile (Q1), and costs increased sharply from Q4 (£1034 
PPPY) to Q5 (Figure 1). Individuals in the highest-cost quintile were more 
likely to be women (Q5, 62.3%; Q1, 45.5%) and older (mean age: Q5, 49.8 
years; Q1, 36.8 years), and were considerably more likely to have athero-
sclerotic cardiovascular disease (Q5 vs Q1 prevalence ratio: 5.0), type 2 
diabetes (4.8), depression (4.8) or ≥ 3 ORCs (4.4; Table 1).
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Results: After a median follow-up of 11 years, 3,786 post-menopausal 
women were diagnosed with a post-menopausal BC. BMI (per 1 standard 
deviation (SD) increment) was positively associated with post-meno-
pausal BC risk among those without CMD (HR: 1.04, 95%CI: 1.00-1.09) 
and a higher association was observed among those with CVD (HR: 1.45, 
95%CI: 1.20-1.78) (p-value for the interaction between BMI and CVD = 
0.001). A multiplicative interaction was observed between CMD and BMI 
(p-values from the likelihood ratio = 0.003) suggesting that the association 
between BMI (per 1 SD) and postmenopausal BC risk differs depending 
on CMD. On an additive scale, a joint association was observed between 
overweight/obesity and CVD on post-menopausal BC risk (RERI: 0.96, 
95%CI: 0.38-1.55). 
Conclusion: Our findings suggest that for a given level of overweight or 
obesity, women with a CMD are at higher risk to develop post-menopausal 
BC. From a public health perspective, our results indicate that women 
diagnosed with a CVD could benefit from obesity prevention strategies as 
well as regular cancer screening to reduce the risk of postmenopausal BC. 
In addition, women with both obesity and CVD remain an essential sub-
group to focus efforts on in order to understand the underlying pathways 
that explain the association between BMI and postmenopausal BC.

Thursday, 18 May 2023
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Exploring a novel cell communication pathway in the adipose 
tissue for nanomedicine applications in obesity
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Introduction: Obesity causes important structural and functional 
changes in the adipose tissue, which lead to the alteration of, among other 
aspects, the mechanisms of communication between cells (exosomes, 
adipokines, etc.). A new form of intercellular communication, tunneling 
nanotubes, has recently been described. These membranous extensions 
mediate the transport of different cargos between cells and are involved 
in the etiopathogenesis of many diseases. However, its role in the adipose 
tissue and more specifically, in obesity, has not been studied yet. In this 
work, we investigated whether adipocytes communicate through tun-
neling nanotubes, we carried out their characterization and analyze their 
dysregulation in response to pathogenic processes associated with obesity.
Methods: Immunocytochemical techniques, 3D culture, confocal micros-
copy, video microscopy, and scanning electron microscopy were used in 
3T3-L1 adipocytes. The expression of the main markers associated with 
the formation of membrane nanotubes in different in vitro models of obe-
sity was analyzed.
Results: We identified the formation of tunneling nanotubes between dis-
tant cells, both in the early stages and, especially when they acquire the 
phenotypic characteristics of adipocytes (accumulation of lipid droplets, 
increased production of adiponectin). Confocal videomicroscopy studies 
showed that these structures are involved in organelle transport, includ-
ing mitochondria and endoplasmic reticulum vesicles. Furthermore, we 
have demonstrated the traffic of nanoparticles between adipocytes con-
nected through nanotubes. Finally, we observed that nanotube formation 
is altered in response to stimuli associated with adipose tissue dysfunction 
in obesity.
Conclusions: Our studies demonstrate, for the first time, the existence 
of an unprecedented communication mechanism between adipocytes, 
the tunneling nanotubes, as an effective intercellular transfer pathway 

Conclusion: In a UK population with obesity, 20% of individuals 
accounted for over 70% of the direct healthcare costs in 2019. Older 
age, female sex and ORCs may be associated with higher costs. Further 
research into cost-driving ORCs in people with obesity will help to effec-
tively target support and limit the clinical and economic impact of obesity.
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Background: Overweight and obesity, usually indicated by a high body 
mass index (BMI ≥ 25 kg/m²), are established risk factors for certain types 
of cancer, including post-menopausal breast cancer as well as certain 
cardiometabolic diseases (CMD) such as type 2 diabetes (T2D) and car-
diovascular diseases (CVD). Whether T2D and/or CVD impact the asso-
ciation between BMI and post-menopausal breast cancer (BC) risk is not 
yet well understood. We investigated interaction between BMI and CMD 
on both the multiplicative and additive scale in the UK Biobank (UKB) 
prospective cohort study. 
Methods: Data of 106,131 post-menopausal females from the UKB pro-
spective studywere analysed. We used Cox proportional hazard regres-
sions to estimate multivariable-adjusted hazard ratios (HRs) and 95% 
confidence intervals (CIs) for associations between BMI and incidence 
of postmenopausal BC. Multiplicative interaction was modelled with an 
interaction term between BMI and time-varying indicators for incident 
CMD and our models were stratified by center of recruitment, age (5-year 
categories), and adjusted for duration of CMD, educational level, alcohol 
consumption, smoking status, height, physical activity, healthy diet score, 
use of HRT, age at menarche, age at first birth, parity and history of BC. We 
performed a likelihood ratio test to evaluate the multiplicative interaction 
between BMI and CMD by comparing a model without the interaction 
term to a nested model with the interaction term. On an additive scale, 
joint associations for categories of overweight/obesity (BMI ≥ 25 kg/m²) 
and presence or absence of a CMD in relation to postmenopausal BC risk 
were evaluated through relative excess risk due to interaction (RERI). 

Fig. 1.

D
ow

nloaded from
 http://karger.com

/ofa/article-pdf/16/Suppl. 1/1/3919110/000530456.pdf by guest on 23 June 2023



Obes Facts 2023;16(suppl 1):1–351
DOI: 10.1159/000530456

Abstracts 35

AD03.03
Role of IL-36γ in the regulation of visceral adipose tissue 
chronic inflammation

Catalán, V.1; Gómez Ambrosi, J.1; Ramírez, B.1; Rodríguez, A.1; Becerril, S.1; 
Mentxaka, A.1; Unamuno, X.1; Criado, S.1; Valentí, V.2; Moncada, R.3; 
Reina, G.4; Silva, C.5; Frühbeck, G.1
1Metabolic Research Laboratory and Department of Endocrinology & Nutrition, 
Clínica Universidad de Navarra; CIBEROBN, Instituto de Salud Carlos III; Obesity 
and Adipobiology Group, IdiSNA, Pamplona, Spain 
2Department of Surgery, Clínica Universidad de Navarra; CIBEROBN, Instituto de 
Salud Carlos III; Obesity and Adipobiology Group, IdiSNA, Pamplona, Spain 
3Department of Anesthesia, Clínica Universidad de Navarra; CIBEROBN, Instituto 
de Salud Carlos III; Obesity and Adipobiology Group, IdiSNA, Pamplona, Spain 
4Department of Microbiology, Clínica Universidad de Navarra, Pamplona, Spain 
5Department of Endocrinology & Nutrition, Clínica Universidad de Navarra; 
CIBEROBN, Instituto de Salud Carlos III, Pamplona, Spain

Introduction: Interleukin (IL)-36 is a recently described cytokine with 
well-known functions in the regulation of multiple inflammatory diseases. 
The aim of this study was to explore whether dysregulated levels of IL-36γ 
in obesity may promote visceral adipose tissue (VAT) inflammation.
Methods: Plasma IL-36γ was measured in 91 participants [18 normal-
weight (NW) and 73 with obesity (OB)] and the effect of weight loss was 
evaluated in 31 patients with severe OB undergoing bariatric surgery. 
Gene expression levels of IL36G and its receptor were analyzed in relevant 
human metabolic tissues [VAT, liver and peripheral blood mononuclear 
cells (PBMC)]. The effect of inflammatory factors and IL-36γ was deter-
mined in vitro in human adipocytes and macrophages.
Results: We found that the increased (P<0.05) circulating levels of IL-36γ 
in patients with OB decreased (P<0.001) after weight and fat loss achieved 
by Roux-en-Y gastric bypass. Moreover, gene expression levels of IL36G 
were upregulated in the VAT (P<0.05) and in the PBMCs (P<0.01) from 
patients with OB while no differences in the liver were found. IL36G was 
significantly enhanced (P<0.001) by LPS in adipocytes and monocyte-de-
rived macrophages, whereas no changes after the incubation with anti-in-
flammatory cytokines were found. The treatment with IL-36γ promoted 
in visceral adipocytes (P<0.01) its own expression and the expression of 
important interleukins (IL1A, IL1B, IL6, IL8 and IL32), inflammatory 
factors (TNF and SPP1) as well as the macrophage- (CCL2) and neutro-
phil- (NGAL) chemoattractant proteins, amplifying the inflammatory cas-
cade. Indeed, IL-36γ induced the release of inflammatory cytokines, such 
as IL-6, IL-8, and MCP-1. Furthermore, adipocyte-conditioned media 
obtained from patients with OB increased (P<0.01) the release of IL-36γ 
in monocyte-derived macrophages. 
Conclusion: These findings provide, for the first time, evidence about 
the properties of IL-36γ in the regulation of VAT-chronic inflamma-
tion, emerging as a link between AT biology and the obesity-associated 
comorbidities.
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Introduction: Coiled-Coil-Helix-Coiled-coil-Helix Domain 10 (Chchd10) 
is an inner mitochondrial membrane protein essential for maintaining the 
structure and function of mitochondria. In RNA sequencing database of 
mouse adipose tissue, Chchd10 is one of the highly differentially expressed 
genes that rapidly reduced upon three days of high-fat diet (HFD) feeding. 

of different cargos. The demonstration of the transfer of nanoparticles 
between (pre)adipocytes through tunneling nanotubes, together with the 
alteration observed in these structures in response to obesogenic insults 
offer new avenues of research and therapeutic development in the obesity 
scenario.
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Introduction: Glycerol constitutes a key metabolite for triacylglycerol 
accumulation in insulin-sensitive tissues. We sought to investigate the 
role of aquaporin-7 (AQP7), the main glycerol channel in adipocytes, 
in the improvement of brown adipose tissue (BAT) whitening, a process 
whereby brown fat cells differentiate into white-like unilocular cells, after 
cold exposure or bariatric surgery in experimental animals with diet-in-
duced obesity (DIO).
Methods: Male Wistar rats (n=229) were exposed to 3 experimental con-
ditions: i) DIO (normal diet or high-fat diet); ii) weight loss achieved by 
bariatric surgery (sham surgery, sleeve gastrectomy and pair-fed groups); 
and cold-induced β-adrenergic stimuli (22 ºC or 4 ºC). AQP7 expression 
in BAT was determined by real-time PCR, Western-blot and immuno-
histochemistry. The potential regulation of AQP7 by isoproterenol, leptin 
and ghrelin was evaluated in vitro in differentiated rat brown adipocytes.
Results: DIO induced BAT whitening, as evidenced by an increase (all 
P<0.05) in BAT hypertrophy and steatosis as well as an upregulation of 
the lipogenic factors Pparg2, Mogat2 and Dgat1. AQP7 was detected in 
BAT capillary endothelial cells and brown adipocytes, with its expres-
sion being upregulated (P<0.05) by DIO. Interestingly, AQP7 gene and 
protein expression was downregulated (both P<0.05) after cold exposure 
(4 ºC) for 1 week or one month after sleeve gastrectomy in parallel to the 
improvement of BAT whitening. Moreover, Aqp7 mRNA expression was 
positively associated (all P<0.05) with transcripts of the lipogenic factors 
Pparg2, Mogat2 and Dgat1 and regulated by lipogenic (ghrelin) and lipo-
lytic (isoproterenol and leptin) factors.
Conclusion: The upregulation of AQP7 in obesity might contribute to 
glycerol influx used for triacylglycerol synthesis in brown adipocytes, ulti-
mately leading to BAT whitening. This process is reversible by cold expo-
sure and bariatric surgery, thereby suggesting the potential of BAT AQP7 
as an anti-obesity therapy target.
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We also treated fully differentiated 3T3-L1 adipocytes with either 10 or 
100nM of insulin, for up to 24 hours, and assessed glucose transport 
and PKN1 activation levels with anti phosho-PKN1 (Thr774) antibody. 
PKN1, phosphorylated PKN1 (pPKN1), Akt and S6K were determined 
by Western-Blot. 
Results: In human visceral adipose tissue, PKN1 and pPKN1 levels were 
decreased in patients with diabetes (pPKN1/beta-actin ratio, p<0.001) and 
showed a negative correlation with pAkt levels (less activation through 
PI3K/Akt). pPKN1 was negatively correlated with fasting plasma glucose 
levels (r=-0.406; p=0.024), glycated hemoglobin (r=-0.365; p<0.044) and 
triglycerides (r=-0.369; p=0.049). In insulin-resistant 3T3 adipocytes, 
PKN1 activation (which recovers after insulin administration in a dose 
dependent way) was decreased, and pPKN1, pAkt, and pS6K levels were 
also decreased. Furthermore, a positive correlation was found between 
pPKN1 (Thr 774) /β-actin levels and glucose uptake in the analyzed con-
ditions (r=0.9947, p=0.0053). Finally, PKN1 participated in the control 
of adipogenesis, since its silencing not only decreased glucose uptake but 
also the expression of adipogenic markers such as the peroxisome prolif-
erator-activated receptor gamma (PPARγ), the fatty acid-binding protein 
4 (FABP4), adiponectin and the differentiation factor CEBPα.
Conclusion: The inverse correlation found between pPKN1 levels and 
diabetes-related markers, such as Hba1c and fasting plasma glucose, sug-
gest that PKN1 may be involved in regulating insulin sensitivity in visceral 
adipose tissue. In addition, PKN1 activation levels correlate with insu-
lin responsiveness of the adipocyte and appears to be a regulator of the 
signaling pathways involved in the differentiation of adipocytes and an 
important player in their response to insulin. These findings provide the 
opportunity to study new therapeutic targets in the management of insu-
lin resistance in patients with obesity.
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Introduction: White adipose tissue (WAT) is composed of adipocytes 
with a single, large lipid droplet and relatively few mitochondria whose 
function is to store and release energy in the form of lipids. Conversely, 
adipocytes located in brown adipose tissue (BAT) possess multilocular 
lipid droplets, high mitochondrial density, and express uncoupling pro-
tein 1 (UCP1) that dissipates excess energy in the form of heat.
Advances in imagery have revealed the presence of thermogenic adi-
pose tissue (AT) in humans. Therapeutics aiming at activating this tissue 
represent a great opportunity to treat obesity and metabolic disorders. 
Peroxisome Proliferator-Activated Receptor (PPAR) family is known to 
contribute to this browning process and is involved in fatty acid oxidation 
and adipogenesis. The study of the three PPAR isoforms (α, β and γ/δ) is 
complicated by the fact that they share target genes and have redundant 
functions. The role of PPARα is well studied in the liver but not yet in BAT, 
although its expression is high.
Methods: The present study aims to determine the role of PPARα in 
thermogenic function by using BAT specific PPARα knockout mice 
(PparaBATKO) fed either a chow or a high-fat diet (HFD) and challenged 
or not with CL316,243 (β3 adrenergic receptor agonist). Gene expression 
of adipogenic, lipogenic, thermogenic markers was evaluated by RT-PCR 
and western-blot in BAT and subcutaneous WAT. The morphology of 
these tissues was analyzed. Targeted lipidomic analysis was performed 
in BAT.
Results: PPARγ and β/δ expression in BAT, WAT and liver in PparaBATKO 
mice is similar to that found in control mice. Moreover, we observe 
changes in AT volume and fat pad weight, and an increase in BAT lipid 
droplet size in PparaBATKO mice. In response to β3-adrenergic stimula-
tion, PparaBATKO mice on HFD display: 1) a modification in BAT lipid 

Considering the typical role of mitochondria in modulating lipid metab-
olism and the significant reduction of Chchd10 in response to energy 
surplus condition, here we aim to investigate whether Chchd10 modu-
lates adipocyte biology by mediating lipid metabolism and the underlying 
mechanisms.
Methods: The role of Chchd10 in adipocytes was evaluated using six-
week-old male adipocyte-specific Chchd10 knockout (ATC10 KO) mice 
and their littermate controls (CTR) subjected to HFD or standard chow 
diet (STC) feeding for 10 weeks. The subcutaneous white adipose tissue 
(scWAT) was subjected to RNA sequencing analysis. The underlying 
mechanism of Chchd10 in regulating lipid metabolism was further inves-
tigated using stromal vascular fraction-differentiated Chchd10 KO and 
control adipocytes.
Results: The expression of Chchd10 was significantly reduced in the 
WAT of HFD-fed mice. In STC-fed mice, Chchd10 deficiency signifi-
cantly increases the percentage of weight of scWAT in mice by 20%. On 
the contrary, Chchd10 deficiency protects mice from HFD-induced fat 
mass increase, insulin resistance, as well as excessive hepatic lipid accu-
mulation. Gene set enrichment analysis of RNA sequencing data further 
recapitulates that Chchd10 deficiency activates adipogenic signalling 
pathways in STC-fed mice, while it enhances fatty acid degradation and 
TCA cycle activity in mitochondria of HFD-fed mice. Mechanistically, 
Chchd10 deficiency induces the nuclear translocation of nuclear factor 
erythroid 2-related factor 2 (NRF2). Enhanced nuclear NRF2 not only 
upregulates PPARγ/CEBPα-mediated adipogenic pathways but also acti-
vates the transcription of anti-oxidative gene glutathione S-transferase 
alpha 4 (GSTA4). Chchd10 deficiency enhances NRF2/PPARγ/CEBPα 
axis-mediated adipogenic signalling which in turn promotes lipid synthe-
sis in adipocytes leading to increased WAT mass in STC-fed mice. Under 
HFD-fed condition, Chchd10 deficiency-induced NRF2 upregulates 
GSTA4 which in turn catalyses glutathione-mediated 4-hydroxynonenal 
clearance, thus protects adipocytes from lipid peroxidation-induced mito-
chondria injury. NRF2/GSTA4 axis-protected mitochondria in adipocytes 
of ATC10 KO mice combats excessive lipid accumulation therefore atten-
uates diet-induced obesity. 
Conclusion: CHCHD10 acts as a stress sensor in modulating adipocyte 
biology. Under normal condition, Chchd10 restricts NRF2-mediated 
adipogenic pathways. Under energy surplus condition, the reduction 
of Chchd10 activates NRF2-targeted anti-oxidative signaling pathways 
thereby attenuates obesity-related mitochondria injury.
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Introduction: Insulin resistance is variable among people with obesity, 
raising the question of whether cellular and molecular mechanisms that 
control adipocyte biology may be responsible for this disparity. Serine/
threonine related protein kinase C-PNK1 (PRK1) contributes to the trans-
location of Glut4 to the cell membrane and promotes glucose transport. 
Therefore, to understand the role of PKN1 in the biology of human adi-
pocytes, we first assessed the activation levels of this kinase in visceral 
human fat tissue depending on the presence of diabetes. In addition, in 
cell culture, we investigated the role of PKN1 in the insulin signaling path-
way and in the process of adipogenesis.
Methods: For this purpose, visceral adipose tissue from 19 patients with 
obesity without diabetes and 12 patients with obesity and type 2 diabe-
tes was obtained following bariatric surgery, and subsequently processed. 
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Methods: We conducted a rapid review on the effectiveness of regulatory 
measures within international obesity prevention policies. Nine regula-
tory/policy measures were selected in collaboration with obesity policy 
leads in the Department of Health. The search was conducted in May 2022 
and included any systematic review published in the English language in 
the last ten years available on PubMed and had no conflicts of interest 
declared. Where no systematic review evidence was available the criteria 
were expanded to include any type of review level evidence (i.e. narra-
tive reviews, scoping reviews etc.). The search was conducted by two IPH 
researchers who assessed returned articles in a two-stage process. Stage 
one included screening titles and abstracts and stage two involved full text 
screening.
Results: 51 review articles (48 systematic reviews, two scoping and one 
narrative review) met all inclusion criteria. The articles were summarised 
into a policy options matrix under the headings; author/year, aim, coun-
try/countries, type of evidence, evidence quality, target population, 
results, equity impact and unintended consequences. The findings were 
summarised and categorised as follows: food labelling, food packaging, 
food reformulation, taxation/subsidies, advertising, marketing and spon-
sorship, food and physical activity environment, and target population 
policy measures including socially disadvantaged groups and indigenous 
groups.
Conclusions: The majority of review articles reported low to moderate 
evidence quality. The most effective policies were those that were targeted 
at specific population groups and improved the food and physical activity 
environments in which people are born, live, and learn. The most consis-
tent evidence was for policies that aimed to make healthier options the 
most accessible, cheapest, and appealing and in policies which reduced 
access to and/or increased the prices of food and drinks high in fat, salt 
or sugar. The policy mapping process is now being refined by the Obesity 
Prevention Strategy Project Board. This process intends to position the 
evidence of effectiveness alongside considerations such as feasibility, 
devolved powers and public acceptability in the Northern Ireland context.

content; 2) a decrease in thermogenic marker expression (UCP1, CPT1M, 
PGC1α) and 3) an increase in the expression of lipogenesis enzymes 
(ChREBPβ, ACLY, ACC1, FASN, SCD1). BAT oxylipin profile and fatty 
acid content in triglycerides are also modified in PparaBATKO mice on 
HFD after β3-adrenergic stimulation. Arachidonic acid and other PUFAs 
are less abundant in triglycerides while some oxylipins synthesis (cox2 
dependent and 12-HETE) is blunted in PparaBATKO mice on HFD espe-
cially after β3-adrenergic stimulation.
Conclusion: Our data demonstrate a role for PPARα in BAT thermogene-
sis and show that PPARα could act as a regulator for ChREBPβ-mediated 
lipogenesis, affecting BAT lipid homeostasis.

AD04 – Public Health Policy

AD04.01
Combining evidence synthesis with policy options mapping 
to inform obesity policy development in Northern Ireland

Mack, J.1; Reynolds, C. M.2; McAvoy, H.2
1Policy Team, Institute of Public Health, Belfast, Northern Ireland 
2Policy Team, Institute of Public Health, Dublin, Ireland

Introduction: The Department of Health (DoH) in Northern Ireland 
(NI) is leading on the development of a 10-year strategy on obesity pre-
vention (2023–33) to replace the existing framework ‘A Fitter Future for 
All 2012–2022’. The Institute of Public Health (IPH) conducted a policy 
focused evidence review on the effectiveness of regulatory options relating 
to obesity prevention to populate a ‘policy options matrix’. The findings 
are now being mapped to the Northern Ireland regulatory, policy and 
operational context with a view to informing policy decision-making and 
prioritisation. 

Fig. 1. Graphical Abstract.
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or state governments. Obesity policy documents provide a range of sug-
gested strategies based on the latest scientific evidence, but they also indi-
cate the prevailing narrative around obesity through the way the issues are 
discussed and the justifications for action within the policy. We analysed 
the recommendations and tone of a range of Australian obesity policies 
to examine how the proposed recommended actions and the prevailing 
obesity narrative has changed over time.
Methods: A systematic search and the assistance of key informants 
allowed the identification of all major policy documents that dealt spe-
cifically with obesity prevention or management produced by Australian 
jurisdictions between 1995 and 2022. Recommendations from 7 national 
and state obesity policies across this period were extracted and classified 
under key action areas. Bacchi’s “what is the problem represented to be’’ 
(WPR) framework was utilised to identify prevailing obesity narratives 
within each report. Changes over time in the recommendations and 
action areas addressed as well as how the issue of obesity was represented 
within each report were examined. 
Results: Sixteen key action areas were identified that covered all the rec-
ommendations from the reports. There was limited variability over time 
in the range of key action areas addressed by each report. More recent 
obesity policy documents addressed most key action areas whilst earlier 
policies did not address improvement to the urban and transport envi-
ronment or make recommendations on marketing and media or fiscal 
strategies. Although the action areas were similar across time, there were 
improvements in the level of detail and sophistication of the recommen-
dations presented. No reports contained a detailed evaluation strategy. 
There were noticeable changes in the prevailing narrative around the issue 
of obesity over the 25-year period. Early policies represented obesity from 
a health and individual perspective with a discussion around informed 
choice, and the need to improve personal knowledge and skills to address 
the problem. The role of social determinants was present in all reports, but 
later policy documents gave greater recognition to the broad biological 
and societal drivers of obesity. The focus on the social equity implications 
of obesity has also improved over time and recent policy documents also 
highlight the negative consequences of the stigmatisation of people living 
with obesity.
Conclusion: The finding that key action areas and specific recommen-
dations have changed little over the past 25 years in Australian obesity 
policy documents suggest unsatisfactory implementation, monitoring 
and evaluation. However, there have been important changes in the narra-
tive around the issue of obesity and how it is perceived that should create 
greater support for implementation of current policies. 
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Introduction: Calorie labelling in the out of home food sector is an 
obesity public health policy that has been implemented recently in the 
UK and is being actively considered by other European governments. 
However, it is unclear whether calorie labelling widens demographic and 
socioeconomic inequalities in diet and obesity by benefiting people from 
higher socioeconomic positions (SEP) and having less positive influence 
on lower SEP groups.
Methods: We conducted a systematic review and meta-analysis of ran-
domized control trials and pre-post implementation studies (N=17) com-
paring effects of calorie labelling in higher vs. lower SEP groups. To test 
equity of calorie labelling across other socio-demographics groups (e.g., 
gender, BMI, ethnicity, age, health motivation), we conducted a pooled 
analysis of randomized control trials (RCTs) conducted in Europe and 
North America (N=8,508). We also conducted a pre-post study on energy 
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Introduction: The Department of Health (DoH) in Northern Ireland (NI) 
is leading on the development of a 10-year strategy on obesity preven-
tion (2023–33) to replace the existing framework ‘A Fitter Future for All 
2012–2022’. To support policy development, the Institute of Public Health 
(IPH) were tasked with delivering a rapid synthesis of evidence on whole 
systems approaches (WSAs) to obesity prevention. The aim was to present 
evidence from existing reviews relating to the effectiveness of a whole sys-
tems approach in obesity prevention, describe case studies where a WSA 
has been applied and propose key considerations for policy makers in 
Northern Ireland. 
Methods: Academic experts working in obesity prevention and WSA 
evaluation across the United Kingdom were commissioned to deliver a 
rapid synthesis of evidence on WSAs. The scope of the evidence synthesis 
was restricted by timelines set by the policy development cycle and spe-
cific knowledge needs of policy makers; therefore a full systematic evi-
dence review was not conducted. Review articles were included, as were 
national and international case studies that described the implementation 
and/or evaluation of WSAs to obesity. The MINORS Framework was used 
to assess the methodological quality of the case studies. 
 Results: Overall, five review articles (three systematic and two reviews) 
and five case studies of WSAs to obesity were included. The review articles 
included WSA process and outcome evaluations as well as systems science 
mapping of the system. The case studies described WSAs implemented 
in the USA, Australia, Netherlands and England. Results from the five 
review articles showed that WSAs can be associated with improvements 
in BMI, parental and community awareness, community capacity build-
ing, nutrition and physical activity environment changes, and improved 
wellbeing of community members. WSAs conducted in the community 
with a school component may be more effective at preventing obesity. 
Facilitators to implementing a WSA included strong leadership, commu-
nity involvement and capacity building; consistent language, adequate 
resources, data, flexibility, inclusion of robust evaluation and systems 
science knowledge. Case studies demonstrated effectiveness of WSAs 
through lower BMI, weight, BMI z-score, overweight/obesity prevalence 
as well as positive behaviour change. The quality of the majority of case 
studies was moderate to borderline strong. 
Conclusions: Overall, WSAs can be effective in enhancing the capacity 
of communities to create healthier environments and deliver measur-
able reductions in Body Mass Index (BMI). However, there is a need for 
further longitudinal studies on WSA to obesity prevention that integrate 
system mapping, policy development, and interventions with process and 
outcome evaluations.

AD04.03
Changes in recommended strategies and the prevailing 
obesity narrative expressed within Australian obesity policies 
over the last 25 years

Kondou, K.; Alsaidi, D.; Gill, T.
Faculty of Medicine and Health, Uiversity of Sydney, Sydney, Australia

Introduction: Australia was one of the first counties to develop a national 
policy for the prevention and treatment of obesity in 1997 and there have 
been a number of subsequent obesity strategies produced by the national 
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Each module allows measurement of data that reflects specific aspects 
of national and WHO recommendations for diet and physical activity. 
The main barriers were the requirements of systems to monitor temporal 
trends and to minimize costs. The main facilitator for implementation was 
the systems’ use of questionnaire items that were comparable to the uni-
fied modules. The MCP was successfully established with representatives 
of surveillance and monitoring systems. If updates of indicators or new 
priorities for measurements may become necessary, monitoring systems 
can directly inform the future data collection.
Conclusion: We took the first steps in realising the roadmap towards 
harmonization of European surveillance by introducing a core set of uni-
fied questionnaire modules. This allows for the collection of comparable 
obesity related indicators in European, regional or national surveillance 
systems. The key functions of the overarching MCP will be to agree on the 
priorities for the harmonization process and common quality standards; 
to coordinate the necessary action; to propose harmonized surveillance 
modules for integration into existing systems; and to foster methodolog-
ical advancements.
Reference
1) Hebestreit A, et al. Eur J Public Health. 2022. 32, Suppl 4, iv21–31.

AD04.06
Can local action impact effectively on determinants of healthy 
weight? Lessons from Scotland

Ireland, R.; Tulloch, L.
Obesity Action Scotland

Introduction: Since 2019 a whole systems approach to diet and healthy 
weight in Scotland has been tested by Health Boards and local authorities 
which have been supported nationally by Obesity Action Scotland. All 
participants have drawn heavily on a guide and set of resources (1) pro-
duced by Leeds Beckett University and commissioned by Public Health 
England to support the implementation of a whole systems approach to 
addressing obesity and the promotion of a healthy weight. A Programme 
Process Evaluation was published by Public Health Scotland in December 
2022 (2). This was designed to evaluate the process of developing a WSA 
in local areas. Progress was assessed against desired short-term outcomes. 
This further report will describe the key achievements in these Health 
Boards and local authorities and their likely impact on addressing the 
drivers of diet and healthy weight.
Methods: This report will describe the actions adopted in the participating 
Health Boards and local authorities and map these on the ‘Determinants 
of Health Model’ (3) to consider how these may address the perceived 
causes of obesity. These are identified in the model as ‘Wider conditions, 
Living and working conditions, Social and community factors, Individual 
and lifestyle factors, and biological factors’. Currently, the use of this 
model demonstrates that whilst the causes of obesity are more frequently 
associated with people’s living and working conditions than lifestyle fac-
tors, current and future actions tend to focus on individuals’ lifestyle 
choices (4). A review of the mapped actions will identify recommenda-
tions to determine whether to and how to resolve the balance of upstream 
and downstream interventions. 
Results: The report showing the actions mapped against the determi-
nants of health model in the local areas will be launched at the European 
Congress on Obesity.
Conclusion: The report illustrates the different approaches taken within 
a whole systems approach to addressing healthy weight in Scotland. It 
shows that using the Determinants of Health model is critical in mapping 
actions against people’s living and working conditions as well as perceived 
individual ‘lifestyle’ choices. Using the model can enhance and develop 
upstream actions to address the causes of obesity. Recommendations on 
how to incorporate this element more effectively in the WSA approach 
will be made.

consumed in out of home food outlets by N=6,000 adults in England before 
(2021) and after (2022) the national calorie labelling was implemented. 
Results: Systematic review and meta-analysis showed that energy label-
ling tended to be associated with a small reduction (-40kcal / SMD = 0.12, 
p <.001) in energy content of selections that did not differ based on par-
ticipant SEP. Pooled analysis of RCTs indicated that energy labelling was 
associated with a small reduction (f2 = 0.004, -50kcal, p <.001) in energy 
ordered and this result did not differ by any socio-demographics. Baseline 
data for the pre-post study indicated that mean kcals purchased (1013 
kcal, SD = 632 kcal) was high and Participants underestimated the energy 
content of their purchased meals by on average 253 kcal (SD = 644 kcals). 
Results of pre-post policy implementation are being analysed and will be 
presented at the meeting.
Conclusions: Calorie labelling appears to have a small impact on energy 
purchased and consumed in out of home food settings and at present 
there is no convincing evidence that it benefits some socio-demographic 
groups more than others. 
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AD04.05
Harmonizing indicators of diet and physical activity to 
monitor obesity in pan-European surveillance

Hebestreit, A.1; Do, S.1; Wolters, M.1; Mensink, G. B.2; Abu Omar, K.3; 
Messing, S.3; Neumann Podczaska, A.4; Wieczorowska Tobis, K.4;  
Ahrens, W.1; Murrin, C.5
1Leibniz Institute for Prevention Research and Epidemiology - BIPS, Bremen, 
Germany 
2Robert Koch Institute, Berlin, Germany 
3Department of Sport Science and Sport, Friedrich-Alexander University 
Erlangen-Nürnberg, Erlangen, Germany 
4Poznan University of Medical Sciences, Poznan, Poland 
5School of Public Health, Physiotherapy and Sports Science, University College 
Dublin, Dublin, Ireland

Introduction: To evaluate the effectiveness of action plans and policies 
promoting healthy lifestyles to counteract obesity, European countries 
depend on the regular provision of data on the population’s health and 
related behaviours. Ideally, the measurement of corresponding indicators 
should be harmonized to allow comparison between regions and time 
periods. To date, European surveillance systems provide hardly compara-
ble data across all countries on diet and physical activity that would allow 
the evaluation of effectiveness of health policies to prevent obesity. The 
Policy Evaluation Network proposes a consolidated approach to measure 
comparable health indicators across European health surveillance systems 
in a comparable way to close this information gap. 
Methods: In a stepwise approach, a prioritized list of key indicators for 
health behaviours and weight status was provided. Key indicators were 
mapped against existing routine data provided by the monitoring and 
surveillance data sets to identify questions in use by the surveillance sys-
tems for measuring diet and physical activity data. Questionnaire items, 
that were selected based on their validity, reliability, and their suitabil-
ity to monitor achievement of health recommendations, were collated 
to form unified questionnaire modules. Feasibility to implement one or 
more of the modules in ongoing surveillance systems was discussed with 
representatives of these systems. Also, establishment of a methodological 
competence platform (MCP) was proposed, in which the surveillance and 
monitoring systems agree on the priorities and common quality standards 
for the harmonization process and to coordinate the further development 
and integration of questionnaire modules into existing systems (1).
Results: Seven questionnaire modules were developed, of which two diet 
and two physical activity modules were proposed for implementation. 
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At each visit, patients were subjected to a 3-hour mixed meal test wherein 
resting energy expenditure was measured at 60-minute intervals. We 
additionally assessed body composition, liver fat content and stiffness 
measured through magnetic resonance imaging and elastography, bio-
chemical indices of glycemia, lipemia, liver function, albuminuria as well 
as blood pressure, ankle-brachial indices, and cardiac autonomic function.
Results: Both regimens led to robust reductions in total body weight 
(-10.66kg for naltrexone/bupropion, -7.86kg for liraglutide at 3 and 6 
months vs baseline), BMI, and absolute and percentage fat mass as well 
as waist and hip circumferences (p<0.001 for all variables, both treatment 
arms at 6 months vs baseline). Fat-free mass was likewise reduced albeit 
to a lesser extent. During the mixed meal test at 3 months, naltrexone/
bupropion upregulated the incremental resting metabolic rate area-un-
der-the-curve in contrast with liraglutide (p<0.05 when comparing treat-
ment arms). Liver fat content was markedly reduced in both treatment 
arms, with naltrexone/bupropion retaining statistical significance com-
pared with baseline at 6 months, whereas liver stiffness was not affected. 
Fasting glucose was reduced at 3 months, whereas glycosylated hemoglo-
bin was robustly reduced at 3 and 6 months (p<0.05 for both treatment 
arms vs baseline). Total cholesterol was markedly improved at 3 and 6 
months independent of treatment, whereas HDL cholesterol was slightly 
decreased under liraglutide (p<0.05 vs baseline). Systolic blood pressure 
was markedly reduced at 3 months independent of treatment, whereas 
both left and right ankle-brachial indices were substantially decreased at 
3 and 6 months, independent of treatment but particularly under naltrex-
one/bupropion. No changes were ascertained in heart rate variability indi-
ces and cardiac autonomic measurements including baroreflex sensitivity. 
Albuminuria was significantly reduced independent of treatment arm. 
Conclusion: Both drug regimens significantly improved body composi-
tion, glycemia, endothelial function and intrahepatic fat. Future insights 
on the postprandial secretion of proglucagon-derived peptides under each 
respective treatment may provide a full picture of their distinct underlying 
mechanisms.

AD05.02
Is dual therapy a useful choice for patients with severe obesity 
and type 2 diabetes

Ragozzino, G.1; Madonna, I.2; Cristiano, N.1; Sorbo, R.2; Mattera, E.2
1Department of Environmental Biological and Pharmaceutical Sciences and 
Technologies, University of Campania, Caserta, Italy 
2Department of Precision Medicine, University of Campania, Naples, Italy

Introduction: Obesity and type 2 diabetes (T2D) are complex multifac-
torial diseases where excess body fat leads to decrease of life quality and 
expectancy and linked to altered brain signalling in areas related to reward 
processing that might contribute to the dysregulation of food intake.

References 
1. Public Health England. (2019). Whole systems approach to obesity. A guide 

to support local approaches to promoting a healthy weight. London: https://
assets.publishing.service.gov.uk/government/uploads/system/uploads/
attachment_data/file/820783/Whole_systems_approach_to_obesity_guide.pdf.

2. Public Health Scotland. (2022). Whole systems approach (WSA) to diet and 
healthy weight: early adopters programme process evaluation. Edinburgh: 
https://publichealthscotland.scot/media/16764/whole-systems-approach-wsa-
to-diet-and-healthy-weight-early-adopters-programme-process-evaluation.pdf.

3. Public Health England. Op. cit., p. 42.
4. Public Health Scotland. (2022). Whole systems approach (WSA) to diet and 

healthy weight: early adopters programme process evaluation. Case studies. 
Edinburgh.
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AD05.01
Liraglutide and naltrexone/bupropion similarly improve 
body composition, glycemia, liver and endothelial health in 
patients with obesity: results from a comparative 6-month 
longitudinal study

Argyrakopoulou, G.1; Konstantinidou, S. K.2; Simati, S.2; Stefanakis, K.2; 
Chelmi, C.1; Bontozoglou, N.3; Kyriakopoulou, K.4; Mantzoros, C. S.5; 
Kokkinos, A.2
1Diabetes and Obesity Unit, Athens Medical Center, Athens, 15125, Greece 
2First Department of Propaedeutic Internal Medicine and Diabetes Center, 
Medical School, National and Kapodistrian University of Athens, Laiko General 
Hospital, Athens, 11527, Greece 
3CT and MRI Department, Athens Medical Center, Athens, 15125, Greece 
4Ultrasound Department, Athens Medical Center, Athens, 15125, Greece 
5Department of Internal Medicine, Boston VA Healthcare system and Beth Israel 
Deaconess Medical Center, Harvard Medical School, Boston, MA 02215, USA

Background: The comparative evaluation of active regimens for the phar-
macotherapy of obesity is necessary to streamline therapeutic decisions 
and investigate their effectiveness. We sought to compare the efficacy of 
the glucagon-like peptide-1 receptor analog liraglutide 3mg with the com-
bination of naltrexone/bupropion, in improving metabolic and cardiovas-
cular indices in patients with overweight or obesity over 6 months.
Methods: 42 individuals with BMI≥30, or ≥27 with weight-related 
comorbidities, and without diabetes mellitus, were assigned to receive 
either 8+90 mg of naltrexone/bupropion orally (n=22) or 3mg of liraglu-
tide subcutaneously (n=20), concomitantly with lifestyle recommenda-
tions for caloric restriction and increased physical activity. Participants 
were assessed the day before treatment initiation and after 3 and 6 months. 

Fig. 1. Use of the Determinants of Health model. D
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14% NAFLD, 7% OSAS. The different layers of abdominal fat were 
 measured at the level of L4 (aorto-iliac bifurcation), using a convex/linear 
ultrasound probe (ESAOTE MyLabGamma), according to a standardized 
protocol, before and 6 months after pharmacological treatment. T-student 
was used to compare intra-individual differences. 
Results: Weight loss was 8.34±2.8 Kg (3.1±0.8 Kg/m2) (8.77% from initial 
weight) with no differences by sex, age, initial BMI, or treatment dura-
tion. Greater weight loss was observed in patients with dosages>1.8 mg/
day and patients with NAFLD. We found significant differences (p<0.05) 
between final and initial Glucose, Total Cholesterol and LDL. Not in HDL 
or Triglycerides. Time 0 fat layers measurements were SS 10.9±0.6mm; 
SP 15.9±1mm; PP 7±0.6mm; Om 65.5±6mm; RK 17.9±1.3mm. All 
US-measured fat layers showed a statistically significant reduction 
(p<0,05) at the end of the study: SS 11.9±5.5%; SP 15.7±4.6; PP 20±7.5%; 
Om 19.4±5%; RK 23.6±4.4%. 
70% of the patients achieved a reduction of Om layer <54mm (mean 
reduction 20±23mm) and 56% reduction of RK layer<22mm (both cut-off 
points for the development of Metabolic Syndrome). There is a correlation 
between right perirenal fat thickness and arterial hypertension.
Conclusions: Liraglutide induces a greater fat loss in those layers involved 
in insulin-resistance and development of metabolic syndrome (preperi-
toneal and omental). However, the layer that decreases the most is the 
right kidney (RK) perirenal fat (23%), not assessable with other tech-
niques, specially in patients living with obesity and hypertension together. 
Perirenal fat could be a clinical marker of GLP1 treatment responsiveness 
in people with Obesity.

AD05.04
Utility of novel glucagon-like peptide-1 receptor agonists  
as anti-obesity medications in liver transplant recipients

Richardson, S. H.1; Wong, G.1; Izzy, M.2; Srivastava, G.3
1Vanderbilt University School of Medicine, Department of Medicine, Division 
of Diabetes, Endocrinology & Metabolism, Nashville, TN. USA 
2Vanderbilt University School of Medicine, Department of Medicine, Division of 
Gastroenterology, Hepatology & Nutrition, Nashville, TN. USA 
3Vanderbilt University School of Medicine, Department of Medicine, Division 
of Diabetes, Endocrinology & Metabolism, Department of Pediatrics, 
Department of Surgery, Vanderbilt Weight Loss Center Nashville, TN. USA

Background: Obesity occurs in >40% of liver transplant recipients (LTRs) 
and is associated with complications that increase mortality. Although 
glucagon-like peptide-1 receptor agonists (GLP-1RA) have been shown to 
effectively treat obesity in the general population, their utility is unknown 
in LTRs where metabolism is significantly altered by immunosuppressive 
agents among other factors. 
Methods: We retrospectively reviewed electronic health records of LTRs 
(n=44) who were concurrently followed by the medical weight loss clinic. 
Weight loss outcomes were collected at 3-, 6-, 9- and 12-months after ini-
tiating anti-obesity medications (AOM). 
Results: Patient demographics were: mean age 58.4 ± 8.1 years; 51% male; 
86% white; 11% African American. Most patients had metabolic derange-
ments (70% T2DM; 84% HTN). 76% were prescribed GLP1RA; The 
GLP-1RA group lost -3.93, -7.15, -7.82, and -7.87% of total body weight 
(TBW) at the 3-, 6-, 9-, and 12-month, respectively (p<0.01 at all time 
points compared to baseline weight, Figure 1). Absolute weight loss in 
the GLP-1RA cohort was greater than the non-GLP-1RA cohort at three 
months (-4.31 kg vs -0.4 kg, p=0.024) but not at other time points, owing 
to sample size. There was a clinically meaningful, statistically insignifi-
cant trend toward greater weight loss in the non-semaglutide GLP1-RA 
group (Table 1). Adverse events were nausea and/or vomiting in 3 patients 
on GLP1-RA. No rejection or immunosuppression dose adjustment was 
noted as a result of being on AOM. Downtrends in transaminases at all 
time points were noted in this cohort. 
Conclusions: In this first report of using GLP1-RA in LTRs, GLP1-RA 
appear to be an effective and safe pharmacotherapy for obesity post-LT. 
More obesity pharmacotherapy studies are needed to explore early inter-
vention and prevention of weight gain in LTRs.

GLP-1 receptor agonists (GLP-1RAs) reduce body weight via insulin 
secretion (stimulation) and glucagon release (inhibition); moreover, sup-
press appetite and increase satiety in the brain, although considerable 
variation in individual responses to GLP-1 RAs were observed in real life.
Emotional eating (Ee) is a response to negative emotions while ignoring 
internal physiological hunger signals. Ee scores are associated with both 
obesity and weight regain (after weight loss interventions), correlates 
with alterations in reward processing areas (amygdala, anterior cingulate 
cortex, orbitofrontal cortex and insula) and less sensitivity to the central 
effects of GLP-1 receptor activation.
Naltrexone-bupropion sustained release (NBSR) combination results on 
weight loss by stimulation of hypothalamic pro-opiomelanocortin neu-
rons (reduced food intake and increased energy expenditure bupropi-
on-related) and a blockade consumption (involvement of hypothalamic 
and brain stem mechanisms naltrexone-related). NBSR are also described 
as able to reduce weight through synergistic activity in the mesolimbic 
reward system.
The aim of this study was to evaluate the efficacy and safety of using 
adjunctive NBSR in patient with obesity (PwO)-T2D patients whom the 
effects on weight loss of GLP-1RA treatment proved to be ineffective.
Methods: 12 (M/F 6/6; mean age: 52.5) PwO (mean BMI 39.3) T2D (mean 
HbA1c 7.1) GLP-1RA [dulaglutide (6) or semaglutide (6)] resistant-PwO 
patients were recruited. The Dutch Behaviour and Eating Questionnaire 
(DBEQ), the Food Craving Questionnaire-State (FCQS) and body com-
position by bioelectric impedance vector analysis (BIVA) were obtained 
before and after 12 and 18 weeks of treatment with GLP1RA/NBSR (dual 
therapy). Primary outcomes were changes from baseline in percentage of 
weight loss (and body composition); secondary outcomes were changes in 
baseline emotional, external and restrained eating.
Results: A total of 12 patients were enrolled with 83.3% of which complet-
ing treatments and adverse events have been found in 2 (dizziness, nausea 
and vomiting). Analyses revealed significant improvement from baseline 
in Ee and other eating habits and behaviours as well as weight during 
treatment; these changes with dual therapy differ significantly from those 
with GLP1RA alone. At 18-week, the percentage of patients who attained 
≥ 8% weight loss was 75% (9 patients) and therefore weight-loss and Ee 
were significantly related to dual therapy.
Conclusion: Adjunctive NBSR treatment, in addition to a GLP1RA, 
seems an effective and well-tolerated useful choice to improve pathologi-
cal eating behaviour (Ee) and accordingly losing weight in PwO-GLP1RA 
resistant T2D patients.

AD05.03
Effect of liraglutide 3.0 in different abdominal fat layers 
measured by ultrasound. The importance of perirenal fat

Cuatrecasas, G.1; De Cabo, F.2; Conchillo, C.3; Calbo, M.3; Rossell, O.3; 
Dachs, L.3; Gerardo, A.3; Coves, M.3; Patrascioiu, I.3; Marina, I.3; March, S.3; 
Benito, C.3; Monica, P.3; Muñoz, E.4
1Endocrinology Department CPEN. Clinica Sagrada Familia. Barcelona;  
Open University Catalonia (UOC) 
2Institut Guirado Radiologia 
3Endocrinology Department CPEN. Clinica Sagrada Familia. Barcelona 
4Open University Catalonia (UOC)

Introduction: Ultrasonography (US) in patients with Obesity allows us to 
measure different layers of abdominal fat (superficial subcutaneous (SS), 
deep subcutaneous (SP), preperitoneal (PP), omental (Om) and right 
perirenal (RK), not assessable by DEXA or CT. US PP, Om and RD are 
considered predictors of metabolic complications associated with Obesity. 
Liraglutide 3.0© is particularly effective in reducing weight in patients 
with insulin-resistance, but we do not know its direct impact on each layer 
of abdominal fat.
Material-Methods: n=860 patients; 72.8% male; age 56.6±1.5 years old; 
BMI 34.7±0.8 kg/m2; % body fat 44±1 (measured with tetrapolar Inbody 
230©); abdominal circumference 105.8±3 cm, treated with Liraglutide 
>6m (mean 20 months). 80% of the patients had dosages>1.8mg/day. 
21% lived with Type 2 DM, 13% with Hypertension, 19% Dyslipidemia, 
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endpoints included achievement of ≥10% and ≥15% WL, and change in 
cardiovascular risk factors. Endpoints were reported for the treatment 
policy estimand. Only primary and confirmatory secondary endpoints 
were controlled for multiplicity.
Results: A total of 375 participants were included (semaglutide, n=249; 
placebo, n=126). At baseline, participants had a mean age of 41 years (stan-
dard deviation [SD] 11), mean body weight 96.4 kg (SD 17.7) and mean 
BMI 34.0 kg/m² (SD 4.8); 54.7% were male. Participants from Mainland 
China, South Korea, Brazil and Hong Kong represented 72.0%, 10.7%, 
9.3% and 8.0%, respectively. At week 44, participants receiving semaglu-
tide had a significantly greater reduction in body weight from baseline vs 
placebo (Figure 1; –12.1% vs –3.6%; p<0.0001). Participants were signifi-
cantly more likely to achieve WL of ≥5%, ≥10% or ≥15% with semaglu-
tide vs placebo (Figure 2; p<0.0001 for all endpoints). Semaglutide was 

AD05.05
Efficacy and safety of once weekly semaglutide 2.4 mg for 
weight management in a predominantly Asian population 
with overweight or obesity in the STEP 7 randomised 
clinical trial

Mu, Y.1; Bao, X.2; Eliaschewitz, F. G.3; Hansen, M. R.4; Kim, B. T.5;  
Koroleva, A.4; Ma, R. C.6; Yang, T.7; Zu, N.2; Liu, M.8
1Department of Endocrinology, First Medical Center of Chinese PLA General 
Hospital, Beijing, China 
2Novo Nordisk (China) Pharmaceuticals Co., Ltd, Beijing, China 
3CpClin/DASA Clinical Research Center, Sao Paulo, Brazil 
4Novo Nordisk A/S, Søborg, Denmark 
5Department of Family Practice and Community Health, Ajou University School 
of Medicine (AUSOM), Suwon, Republic of Korea 
6Division of Endocrinology and Diabetes, Department of Medicine and 
Therapeutics, The Chinese University of Hong Kong, Hong Kong, China 
7The First Affiliated Hospital of Nanjing Medical University, Nanjing, China 
8Department of Endocrinology and Metabolism, Tianjin Medical University 
General Hospital, Tianjin, China

Introduction: The STEP clinical programme has demonstrated the effi-
cacy and safety of the subcutaneous glucagon-like peptide 1 analogue 
semaglutide 2.4 mg for weight management in adults with overweight 
or obesity, with or without type 2 diabetes (T2D).¹ In the STEP 7 trial 
(NCT04251156), the efficacy and safety of semaglutide 2.4 mg were 
assessed in a predominantly Asian adult population. 
Methods: This phase 3, double-blind, placebo-controlled clinical trial 
enrolled adults with overweight or obesity (if without T2D, body mass 
index [BMI] ≥30 kg/m², or ≥27 kg/m² and ≥1 weight-related comorbid-
ity; if with T2D, BMI ≥27 kg/m², and receiving up to 3 oral anti-diabetes 
drugs). Participants were randomised 2:1 to semaglutide 2.4 mg or pla-
cebo once weekly for 44 weeks, plus lifestyle intervention (–500 kcal/day 
diet + 150 min/week physical activity). The primary endpoints were % 
weight loss (WL) and achievement of ≥5% WL at 44 weeks. Secondary 

Tab. 1.

Fig. 1.

Fig. 1.

Fig. 2.
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Tab. 1.

also superior to placebo for other endpoints including change in systolic 
blood pressure, fasting glucose and lipid profile (Table 1). In participants 
with pre-diabetes but no T2D at baseline, 81.5% vs 26.5% were normogly-
caemic at week 44 in the semaglutide vs placebo group, respectively. At 
week 44, no participant in the semaglutide group had developed T2D vs 2 
(5.9%) in the placebo group. Adverse events (AEs) were reported in 92.8% 
and 85.7% of participants receiving semaglutide and placebo, respectively. 
The most common AEs were gastrointestinal, with a higher frequency for 
semaglutide (67.5%) vs placebo (35.7%), but were typically transient and 
mild-to-moderate.

Conclusions: In STEP 7, semaglutide 2.4 mg resulted in superior and 
clinically meaningful reductions in body weight, and improvements in 
cardiovascular risk factors and glycaemic status, compared with placebo. 
Safety and tolerability were consistent with the global STEP programme 
and the glucagon-like peptide 1 receptor agonist class in general. The 
results from STEP 7 support a favourable benefit–risk profile of semaglu-
tide 2.4 mg for weight management in adults with overweight or obesity, 
with or without T2D, in a predominantly Asian population.
Reference
1. Bergmann NC, et al. Diabetes Obes Metab 2022;25:18–35.

D
ow

nloaded from
 http://karger.com

/ofa/article-pdf/16/Suppl. 1/1/3919110/000530456.pdf by guest on 23 June 2023



Obes Facts 2023;16(suppl 1):1–351
DOI: 10.1159/000530456

Abstracts44

AD06 – Treatment and Management

AD06.01
Natural History of Congenital Deficiency of Leptin  
and its Receptor – A Population Based Study

Saeed, S.1; Khanam, R.2; Manzoor, J.3; Janjua, Q. M.4; Ning, L.5; Ayesha, H.6; 
Khan, W. I.7; O'Rahilly, S.8; Bonnefond, A.5; Butt, T. A.9; Arslan, M.2;  
Froguel, P.1
1Department of Metabolism, Digestion and Reproduction, Imperial College 
London, London, United Kingdom 
2School of Life Sciences, Forman Christian College (A Chartered University), 
Lahore, Pakistan 
3Department of Paediatric Endocrinology, Children’s Hospital, Lahore 
4Department of Physiology and Biophysics, National University of Science and 
Technology, Sohar, Oman 
5Inserm UMR 1283, CNRS UMR 8199, European Genomic Institute for Diabetes 
(EGID), Institut Pasteur de Lille, Lille, France 
6Department of Paediatrics, Punjab Medical College, Faisalabad, Pakistan 
7Children Hospital and Institute of Child Health, Multan, Pakistan 
8Medical Research Council Metabolic Diseases Unit, Wellcome-MRC Institute of 
Metabolic Science - Metabolic Research Laboratories, University of Cambridge, 
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9Department of Pediatrics, Fatima Memorial Hospital, Lahore, Pakistan

Introduction: Proteins encoded by LEP, LEPR and MC4R genes are prin-
cipally involved in driving the leptin-melanocortin pathway. Mutations 
in these genes induce a rare and severe form of monogenic obesity. 
However, the long-term clinical outcomes of leptin signalling deficiency 
are unknown. Here, we carried out a clinical investigation on 132 children 
with LEP, LEPR and MC4R deficiency from Pakistan to evaluate progres-
sion of the disease and its impact on co-morbidities and mortality.
Methods: Severely obese children (BMI SDS ≥3.5) from 454 families 
were clinically examined and screened for mutations in three genes using 
Sanger and Whole Exam Sequencing (WES). Serum hormones, leptin, 
insulin, cortisol, TSH, and DNA damage marker, 8-OHdG, were deter-
mined using ELISA.
Results: We identified 132 probands and 13 family members with homo-
zygous loss-of-function variants in LEP (n=83), LEPR (n=31) or MC4R 
(n=18). In majority of the children with leptin and LEPR deficiency, obesity 
and hyperphagia manifested at an early infancy (<1-2 year) compared to 
MC4R deficiency (4-6 year). Our data demonstrate no remarkable remis-
sion of longitudinal growth in children with LEP or LEPR deficiency as 
compared to controls. However, a discernible increase in growth was evi-
dent in children with MC4R deficiency during 10-15 years of life. Insulin 
levels were significantly higher in the mutant groups as compared to con-
trol that increased progressively with advancing age. Hyperinsulinemia 
was more pronounced in LEPR deficiency at the age of 10-15 years. Serum 
leptin concentrations tended to be higher in LEPR deficiency compared 
to children with MC4R mutations in the first 5 years of life but not at a 
more advanced age. Cortisol levels that were higher in leptin deficiency 
during early childhood compared to other groups, declined with age. 
Mean TSH concentrations were normal in the three mutant groups. DNA 
damage as evidenced by serum 8-OHdG was more pronounced in chil-
dren with LEP deficiency than those in other two groups and was minimal 
in MC4R deficiency. Mortality due to severe respiratory, gastric problems 

AD05.06
Time to Weight Plateau with Tirzepatide Across BMI 
Categories in SURMOUNT-1

Batterham, R. L.1; Lee, C. J.2; Cao, D.2; Ahmad, N. N.2; Bunck, M. C.2; 
Stefanski, A.2; García Pérez, L.2; Dunn, J. P.2
1University College London, London, United Kingdom 
2Eli Lilly and Company, Indianapolis, Indiana, USA

Introduction: The rate of intentional weight reduction declines over time 
with a plateau observed eventually. Tirzepatide, a glucose-dependent 
insulinotropic polypeptide and glucagon-like peptide-1 receptor ago-
nist approved for adults with type 2 diabetes (T2D), is currently under 
development for chronic weight management. In SURMOUNT-1, par-
ticipants with overweight or obesity (without T2D), treated with 5, 10, 
or 15 mg of tirzepatide, achieved significantly greater weight reduction 
than those treated with placebo after 72 weeks of treatment. We sought to 
determine the time to weight plateau in tirzepatide-treated participants in 
SURMOUNT-1 and to establish whether baseline body mass index (BMI) 
was associated with time to plateau in this population.
Methods: Data from participants treated with tirzepatide who had at least 
one weight measurement at or after week 24 were included in the analysis. 
Tirzepatide treatment arms were pooled for the analysis and categorised 
by baseline BMI: <30 kg/m² (overweight [N=105]); ≥30 to <35 kg/m² 
(Class I obesity [N=613]); ≥35 to <40 kg/m² (Class II obesity [N=506]); 
and ≥40 kg/m² (Class III obesity [N=551]). Percent weight change was 
determined at 12-week intervals. Weight plateau was defined as having a 
weight change of <5% over a 12-week interval and all subsequent 12-week 
intervals. A secondary weight plateau threshold of a weight change ≤3% 
over 12 weeks was also analysed. The two thresholds were used to estimate 
time to weight plateau, which was defined as time from randomisation to 
the start of the first 12-week interval with the respective weight change. 
Kaplan-Meier method was used for time-to-event variables and descrip-
tive summary for other variables.
Results: At baseline, mean BMI was 28.7, 32.7, 37.3, and 46.2 kg/m² in 
the overweight, Class I, Class II, and Class III obesity categories, respec-
tively. Mean percent total body weight change from baseline to week 24 
was -14.1%, -14.4%, -13.9%, and -12.6%, and from week 24 to week 72 was 
-4.2%, -6.7%, -8.4%, and -9.3%, for the four BMI categories, respectively. 
Across the four BMI categories, the median time to weight plateau was 
24.3, 25.4, 36.1, and 36.1 weeks for the <5% threshold, and 48.1, 49.1, 60.1, 
and 60.1 weeks for the ≤3% threshold, respectively. At week 72, mean BMI 
was 23.7, 26.1, 29.5, and 36.5 kg/m², and the proportion of participants 
who had reached weight plateau was 88.6%, 88.3%, 87.1%, and 87.5% 
for the <5% threshold and 75.0%, 71.5%, 66.4%, and 64.8% for the ≤3% 
threshold across the four BMI categories, respectively.
Conclusion: In SURMOUNT-1, the majority of participants reached a 
weight plateau by week 72 regardless of baseline BMI category (up to 89% 
based on the <5% threshold and 75% based on the ≤3% threshold). While 
the percent of early weight loss was similar across the BMI categories, after 
24 weeks the weight loss between groups separated such that there was 
less additional weight loss in the lower BMI categories. Understanding 
how individual characteristics influence trajectories of weight loss may 
assist in informing treatment decisions with tirzepatide for chronic weight 
management after it is approved for this indication.
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AD06.02
Evaluation of clinical benefit following setmelanotide 
treatment in patients with Bardet-Biedl syndrome

Haqq, A. M.1; Chung, W. K.2; Dollfus, H.3; Iqbal, A.4; Martos Moreno, G. Á.5; 
Poitou, C.6; Yanovski, J. A.7; Malhotra, S.8; Forsythe, E.9; Clément, K.6; 
Argente, J.10
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y nutrición” (CIBEROBN), Instituto de Salud Carlos III, Madrid, Spain 
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8Rhythm Pharmaceuticals, Inc., Boston, MA, USA; Massachusetts General 
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Institute, Madrid, Spain

Introduction: Bardet-Biedl syndrome (BBS) is a rare disease associated 
with signaling defects in the melanocortin-4 receptor (MC4R) pathway 
that lead to hyperphagia, severe obesity, and, consequently, reduced qual-
ity of life (QOL). We investigated the impact of setmelanotide, an MC4R 
agonist, on weight, body composition, hunger, and QOL in a Phase 3 trial 
of patients with BBS to characterize clinically meaningful and patient-rel-
evant benefit. 
Methods: Patients aged ≥6 years with BBS and obesity were enrolled into 
a Phase 3 trial (NCT03746522) and received 52 weeks of setmelanotide. 
Body composition was assessed via dual-energy x-ray absorptiometry or 
bioelectrical impedance analysis at the screening and end-of-study visits. 
Hunger was assessed with an 11-point numerical scale in patients aged 
≥12 years without cognitive impairment. QOL was assessed in adults 
and pediatric patients using the Impact of Weight on Quality of Life-Lite 
(IWQOL-Lite) and Pediatric Quality of Life Inventory (PedsQL), respec-
tively. Clinically meaningful improvements in weight-related parameters 
were defined as ≥5% reduction in body weight for adults and ≥0.2-point 
decrease in BMI Z score or ≥5-percentage point decrease in percent of 
the 95th BMI percentile for pediatric patients. Clinically meaningful 
improvement in hunger was defined as ≥1-point reduction in hunger 
score. For QOL, patient-relevant improvements in adults and pediatric 
patients were increases in IWQOL-Lite score of 7.7-12 and increases in 
PedsQL score of >4.4, respectively. 
Results: Twenty-seven of 32 patients (84%) had clinically meaningful 
and/or patient-relevant improvements in ≥1 measure (ie, weight-related 
parameters, hunger, and/or QOL) at the last study visit. Three of 5 patients 
without improvement showed weight stabilization; thus, 30 of 32 patients 
(94%) experienced clinically meaningful and/or patient-relevant improve-
ment or weight stabilization. The mean (standard deviation [SD]) percent 
decrease in total fat mass was −10.16% (26.06%; n=18) and mean (SD) 
percent change in total lean mass was 0.06% (7.72%; n=18). Tolerability 
of setmelanotide was consistent with previous studies in patients with 
rare MC4R pathway diseases. One patient discontinued placebo due to 
an adverse event. 

or pneumonia was reported to be higher in children with LEP deficiency 
(26%) compared with the LEPR deficiency (9%). No deaths were reported 
in case of MC4R deficiency.
Conclusions: This large study revealed a distinctly higher incidence of 
morbidity and mortality at an earlier age in leptin and leptin receptor. 
Remarkably, longitudinal growth was normal in children with LEP and 
LEPR deficiency but noticeably increased in case of MC4R deficiency. A 
predisposition to diabetes increased with age in the mutant groups and 
oxidative stress was maximal in leptin deficiency. An appreciation of the 
severe impact of leptin or leptin receptor deficiency on educational attain-
ment, morbidity and early mortality risks should spur efforts to deliver 
available life-saving drugs to these children as a matter of urgency.

Conflict of Interest: None Disclosed.

Funding: Research relating to this abstract was funded by funding from the 
Medical Research Council (MRC) MR/S026193/1 and the Pakistan Academy of 
Sciences.

Fig. 2. Survival curve of children with LEP, LEPR and MC4R deficiencies and 
severely obese children negative for mutations in known obesity genes 
(obese controls) (Kaplan-Meier Group Log-rank p < 0.05).

Fig. 1. Radar chart representing the severity of the obesity-associated risks 
in children with LEP and LEPR deficiency compared to those with MC4R 
deficiency.
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AD06.04
Reducing BMI below the obesity threshold in adolescents 
treated with once-weekly subcutaneous semaglutide 2.4 mg:  
a post-hoc analysis from the STEP TEENS randomised 
controlled trial

Kelly, A.1; Arslanian, S.2; Hesse, D.3; Iversen, A. T.3; Körner, A.4; Schmidt, S.3; 
Sørrig, R.3; Weghuber, D.5; Jastreboff, A. M.6
1Department of Pediatrics and Center for Pediatric Obesity Medicine, University 
of Minnesota Medical School, Minneapolis, MN, USA 
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3Novo Nordisk A/S, Søborg, Denmark 
4Leipzig University, Medical Faculty, Hospital for Children and Adolescents, 
Centre of Paediatric Research (CPL), Leipzig, Germany, and Helmholtz Institute 
for Metabolic, Obesity and Vascular Research (HI-MAG) of the Helmholtz 
Zentrum München at the University of Leipzig and University Hospital Leipzig, 
Leipzig, Germany 
5Department of Pediatrics, Paracelsus Medical University, Salzburg, Austria 
6Department of Medicine (Endocrinology and Metabolism) and Department of 
Pediatrics (Pediatric Endocrinology), Yale University School of Medicine,  
New Haven, CT, USA

Introduction: Limited pharmacotherapies are available for adolescents 
with overweight or obesity. In the STEP TEENS trial, the glucagon-like 
peptide 1 receptor agonist, semaglutide, was superior to placebo (PBO) 
in reducing body mass index (BMI) in adolescents with obesity.¹ Once-
weekly semaglutide was associated with clinically meaningful reductions 
in waist circumference, and improvement in cardiometabolic risk factors 
and quality of life. In this post-hoc analysis of the STEP TEENS trial, we 
examine the effect of semaglutide treatment on improvement in BMI 
categories.
Methods: Adolescents (aged 12 to <18 years) with BMI ≥95th percen-
tile, or ≥85th percentile and with ≥1 weight-related comorbidity, were 
enrolled. Participants were randomised 2:1 to once-weekly subcutaneous 

Conclusion: Most patients with BBS showed clinically meaningful and/
or patient-relevant benefit following setmelanotide, as measured by 
decreases in age-appropriate weight-related parameters, reduction in 
hunger, and improvements in QOL. Similarly, total fat mass was decreased 
in this cohort, while total lean mass was relatively preserved during set-
melanotide treatment. Given the presence of hyperphagia and multiorgan 
pathology associated with BBS, evaluating benefits from antiobesity med-
ications beyond weight change alone is particularly important for patients 
with this rare MC4R pathway disease.

AD06.03
Lifestyle Habits, Weight Status and Body Composition in 
Treatment Naïve Transgender/Gender Diverse Adolescents

Borger, O.1; Segev Becker, A.2; Yackobovitch Gavan, M.3; Brener, A.2; 
Sheppes, T.4; Perl, L.2; Oren, A.2; Lebenthal, Y.2
1The Nutrition and Dietetics Unit, Dana-Dwek Children’s Hospital, Tel-Aviv 
Sourasky Medical Center, Tel-Aviv, Israel 
2Pediatric Endocrinology and Diabetes Unit, Dana-Dwek Children’s Hospital, 
Tel-Aviv Sourasky Medical Center, affiliated with Sackler Faculty of Medicine, Tel 
Aviv University, Tel Aviv, Israel 
3Department of Epidemiology and Preventive Medicine, School of Public 
Health, Sackler Faculty of Medicine, Tel Aviv University, Tel Aviv, Israel 
4The Psychological Services, Dana-Dwek Children’s Hospital, Tel-Aviv Sourasky 
Medical Center, Tel-Aviv, Israel

Context and Aims: Transgender/gender diverse (TGD) adolescents are 
at a greater risk for overweight /obesity than the general pediatric pop-
ulation. Research indicates that TGD young adults experience consider-
able health disparities in weight status, dietary patterns, and attainment of 
physical activity recommendations when compared with their cisgender 
peers. We examined lifestyle behaviors, weight status and body composi-
tion in treatment-naïve TGD adolescents. 
Methods: This observational, cross-sectional study included 153 TGD 
youth [median age 15.7 years (range 8 to 18 years), 94 TGD males 
(61.4%) designated female at birth] followed at the Israeli children and 
adolescents gender clinic from 1/2021 to 12/2022. Lifestyle habits were 
self-reported, body composition was measured by bioimpedance-analysis 
(Tanita MC-780MA) according to designated sex at birth and muscle-
to-fat (MFR) z-scores were calculated. BMI was calculated by designated 
sex at birth and age using CDC growth charts. Weight status was defined 
according to BMI z-scores. 
Results: Most of the cohort consumed an unfavorable diet (64.1%), 
were not engaged in physical activity (77.8%) and one-half (49.0%) had 
inadequate sleep. Overall, 21 (35.6%) of TGD females and 29 (30.9%) 
of TGD males did not meet any of the three lifestyle recommendations 
and only a total of 16 (10.5%) of the TGD youth [5 (8.5%) of TGD 
females and 11 (11.7%) of TGD males] engaged in all three recommen-
dations. Distribution of weight categories differed between the genders 
(P < 0.001), with a greater proportion of overweight/obese/severe obese 
in TGD males (39.4% vs 20.3%) and a greater proportion of underweight 
in TGD females (15.3% vs 4.3%). Comparison between TGD females and 
TGD males revealed lower mean BMI z-scores (-0.25 ± 1.44 vs 0.62 ± 1.24, 
P < 0.001) and higher median MFR z-scores (-0.31 [IQR -1.19, 0.58] vs 
-0.86 [IQR -1.49, -0.22], P = 0.002). 
Conclusions: Our findings suggest that treatment-naïve TGD youth 
exhibit unfavorable lifestyle behaviors. The effects of such unhealthy 
climate on weight status and body composition may be gender specific. 
Individualized medical and nutritional intervention is warranted in this 
unique group of individuals in attempts to promote future good car-
diometabolic health outcomes.

Violin plot (distributions of numeric data using probability density curves) 
depicting the distribution of the median of BMI z-scores and MFR z-scores 
in TGD adolescents. TGD females are presented in dark grey and TGD males 
in white. The violin includes a box plot and summarizes five values: the 
 minimum, first quartile, median, third quartile, and maximum, enabling 
simultaneous visualization of multiple distributions for comparison. The 
width describes how frequently that value occurs in the data set: wider 
regions of the density plot indicate that the value occurs more frequently, 
and narrower regions indicate that the value occurs less frequently. (A) TGD 
males had significantly higher BMI z-scores than TGD females (P < 0.001) (B) 
TGD males had significantly lower MFR z-scores than TGD females (P = 0.002).

Fig. 1. Weight status and body composition of TGD adolescents.
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Diminished Glucagon Suppression and Reduced GLP-1 
Response to Oral Glucose in Children and Adolescents with 
Obesity and Insulin Resistance

Stinson, S. E.1; Alzola, I. F.1; Hovendal, E. D.1; Lund, M. A.2; Fonvig, C. E.3; 
Holm, L. A.1; Jonsson, A. E.1; Frithioff Bøjsøe, C.3; Christiansen, M.4; 
Pedersen, O.1; Ängquist, L.1; Sørensen, T. I.5; Holst, J. J.2; Hartmann, B.2; 
Holm, J.3; Hansen, T.1
1Novo Nordisk Foundation Center for Basic Metabolic Research, Faculty of 
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Introduction: Hyperinsulinemia is linked to obesity, acting as a mech-
anism to maintain normoglycemia in the presence of insulin resistance. 
It remains unclear whether insulin mediates the effects of obesity on 
impaired glucagon and incretin secretion. We hypothesize that children 
and adolescents with obesity and insulin resistance will exhibit elevated 
fasting concentrations of glucagon and incretin hormones, as well as less 
suppressible glucagon, and reduced incretin response during an oral glu-
cose tolerance test (OGTT), which will associate with worsened insulin 
sensitivity and β-cell function.
Objective: To examine whether fasting and glucose stimulated glucagon, 
GLP-1, and GIP responses differs in children and adolescents with obesity 
and insulin resistance (OIR), obesity and insulin sensitive (OIS), divided 
by Matsuda index, and normal weight (NW) controls. 
Methods: 80 children and adolescents, aged 7-17 years with OIR (n = 18), 
OIS (n = 26), and NW (n = 36). All underwent a 2-hour oral glucose tol-
erance test with measurements of plasma glucose, serum insulin, plasma 

semaglutide 2.4 mg (n=134) or PBO (n=67) for 68 weeks; both groups 
received matching lifestyle intervention. The proportion of participants 
who achieved an improvement in BMI category from baseline to week 68 
was assessed using in-trial data. BMI categories, based on United States 
Centers for Disease Control and Prevention BMI charts, were: normal 
weight (BMI ≥5th to <85th percentile); overweight (BMI ≥85th to <95th 
percentile); obesity class I (OCI; BMI ≥95th to <120% of the 95th percen-
tile); obesity class II (OCII; BMI ≥120% to <140% of the 95th percentile); 
and obesity class III (OCIII; BMI ≥140% of the 95th percentile). Analyses 
were not controlled for multiplicity.
Results: Of 201 adolescents randomised, 62 (30.8%), 69 (34.3%) and 
69 (34.3%) were in OCIII, OCII and OCI, respectively; one participant 
(0.5%) had overweight. At randomisation, mean body weight was 107.5 
kg and mean BMI was 37.0 kg/m2. A larger proportion of participants 
with class III obesity were randomised to semaglutide (35.1%, 32.8% and 
31.3% for OCIII, OCII and OCI, respectively) than PBO (22.4%, 37.3% 
and 40.3%, respectively; Figure 1). At week 68, 71.8% of participants on 
semaglutide had an improvement of ≥1 BMI category vs 21.0% on PBO, 
corresponding to significantly greater odds of achieving improvement in 
all BMI categories with semaglutide vs PBO (treatment policy estimand 
odds ratio 14.66; 95% CI 6.48, 33.18; p<0.0001). An improvement of ≥2 
BMI categories occurred in 42.0% of participants treated with semaglu-
tide vs 3.2% with PBO. Overall, treatment with semaglutide reduced the 
proportion of participants with OCIII by 21.4 %-points (from 35.1% to 
13.7%) vs 1.4 %-points (from 22.4% to 21.0%) with PBO after 68 weeks. 
By week 68, a total of 42.7% of participants in the semaglutide arm experi-
enced a reduction in BMI below the cut-off point for obesity (i.e. reached 
normal weight or overweight) vs 12.9% of participants in the PBO arm 
(Figure 1).
Conclusions: Once-weekly semaglutide was associated with clinically 
meaningful improvements in BMI categories vs PBO across all BMI 
classes in adolescents with obesity. The likelihood of achieving a reduction 
in BMI below the obesity threshold was higher with semaglutide com-
pared with PBO.
Reference
1. Weghuber D et al. N Engl J Med 2022;387:2245–57.
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Conclusion: Listening, understanding and documenting the stories and 
perspectives of parents/carers and their CYO offers deep insight into their 
experiences and views of healthcare - allowing expert PPI knowledge to 
be used practically in medical and HP education. Our work suggests that 
storytelling can be successfully integrated into a co-create methodology 
to optimise CommT through the lived-experience of language, empathy, 
developmentally-appropriate person-first language, and both verbal and 
non- verbal cues.

AD07 – Obesity Risk

AD07.01
Polygenic risk of obesity and BMI trajectories in twin pairs 
from Finland: A 36-year follow-up

Berntzen, B.1; Palviainen, T.1; Pietiläinen, K.2; Kaprio, J.1
1Department of Public Health, Finnish Twin Cohort Study, University of Helsinki, 
Helsinki, Finland 
2Obesity Research Unit, Research Program for Clinical and Molecular 
Metabolism, Faculty of Medicine, University of Helsinki, Helsinki, Finland

Introduction: Genetic factors play a substantial role in the development 
of obesity. Previously, we studied genetically identical young adult twin 
pairs with large intrapair differences in body mass index (BMI). These 
BMI-discordant twins consist of one co-twin with lower and one with 
higher BMI (within-pair ΔBMI ≥ 3 kg/m²). MZ BMI-discordant twin 
pairs are ideal case-controls, as they share the same age, sex, genotype, 
and certain early environmental factors, but vary substantially in BMI. 
Typically, studies have assumed that the co-twin with higher BMI is the 
outlier of the pair. However, until now it has remained unknown which 
of the co-twins’ BMI deviated from their genetically expected BMI. This 
study aimed to uncover in each BMI-discordant twin pair whether the 
co-twin with lower or higher BMI deviated from their biological predis-
position to BMI, followed up for 36 years.
Methods: This 36-year longitudinal study included 3227 twin pairs (1086 
MZ and 2141 dizygotic [DZ]), examined at age ~30 in 1975, followed up 
in 1981, 1990, and 2011. A genome-wide (996,919 alleles) polygenic risk 
score (PRS) for BMI was calculated to estimate the genetic obesity risk. 
Based on observed BMI in 1975 and the PRS, we predicted a genetically 
expected BMI in 1975 with regression analyses. The average difference 
between the observed and expected BMI was 2.0 kg/m². We labeled the 
observed BMI of a co-twin as within (±2.0 kg/m²), below (<-2.0 kg/m²), 
or above (>+2.0 kg/m²) expected BMI. With those labels, two groups of 
PRS-based BMI-discordant pairs were created, separately for MZ and DZ 
twins (Figure 1). These twin pairs included: 1) one co-twin with observed 
BMI above expected BMI and the other co-twin within expected BMI; 2) 
one co-twin below and the other within BMI expectation. Repeated mea-
sures mixed models analyzed the BMI trajectories from 1975 until 2011. 
Results: The MZ and DZ co-twins with higher BMI more likely deviated 
from their genetically expected BMI (⅔) than co-twins with lower BMI 
(⅓). Two BMI trajectories (1975 to 2011) stood out from the mean 3.4 
kg/m² increase, both in MZ twins. The smallest BMI increase (24.1 to 26.4 
kg/m²) happened in the co-twins approximating their genetic predisposi-
tion in 1975, but whose co-twins’ BMI was below expectation (Figure 2). 
The largest increase (23.3 to 28.2 kg/m²) also happened in the co-twin 
who followed their genetic predisposition, but whose co-twins’ BMI was 
above expectation in 1975. Importantly, genetic obesity risk was similar 
between co-twins with the smallest and largest BMI trajectories.
Conclusion: In two-thirds of the MZ and DZ PRS-based BMI-discordant 
twins, the co-twins with higher BMI deviated above expected BMI. 
However, in one-third, the co-twins with lower BMI formed the exception 
below biological predisposition. Belonging to the MZ pairs below BMI 
expectation seemed favorable for the BMI trajectories. The new grouping 
of PRS-based BMI-discordant twins opens doors for further investigation 
into the explanations for the protection against versus susceptibility to 
BMI increases over time, independent of currently known genetic factors.

glucagon, total GLP-1, and total GIP concentrations. Hepatic insulin resis-
tance, insulin sensitivity, and β-cell function were estimated by Matsuda 
index, and oral disposition index (ODI), respectively.
Results: Fasting glucagon and GLP-1 concentrations were higher in chil-
dren and adolescents with OIR. Subjects with OIR had diminished glu-
cagon suppression and reduced GLP-1 response. A 1-standard deviation 
(SD) unit less suppression of glucagon was associated with a 32.3 % lower 
Matsuda index (P = 1.4E-05). A 1-SD lower GLP-1 response was associ-
ated with 20.4 % lower Matsuda index (P = 0.03) and 22.4 % lower ODI 
(P = 0.01). No significant differences in GIP response between groups 
were observed.
Conclusions: Children and adolescent with obesity and insulin resistance 
exhibit elevated fasting glucagon and GLP-1 concentrations, along with 
diminished glucagon suppression and reduced GLP-1 response to oral 
glucose, paralleled by worsened insulin sensitivity and an impaired β-cell 
function. In contrast, insulin sensitive children and adolescents with obe-
sity may be protected from alterations in glucagon and incretin secretion.

AD06.06
Optimising Praxis-oriented Obesity Research with 
Storytelling: Co-creating Health Professional Communication 
Training with PPI

O’Brien, M.1; Eppich, W.1; Mulhall, C.2; Condron, C.2; O’Malley, G.2
1Obesity Research and Care Group, School of Physiotherapy, RCSI University of 
Medicine and Health Sciences, Dublin, Ireland 
2Centre for Simulation Education and Research, RCSI University of Medicine and 
Health Sciences, Dublin, Ireland

Introduction: Effective communication skills are essential for enabling 
health professionals (HPs) to build rapport and to translate the results 
of clinical assessments and research into practice. Patients, parents, and 
carers (PPI) play a central role in communication exchanges and their 
personal stories and perspectives have been effectively used to enhance 
HP communication skills and reduce stigma in practice related to mental 
health and HIV. Effective clinical practice related to obesity is hampered 
by high rates of negative judgement, bias and stigma which can adversely 
impact engagement with and the outcome of healthcare interventions. By 
utilising a co-create methodology and integrating PPI stories within the 
design of medical education tools, it may be possible to enhance commu-
nication skills of HPs for working with CYO and their carers. 
Aim: To co-design and co-develop clinical scenarios for use in an online 
obesity communication skills training tool for HPs. 
Methods: This mixed-methods study incorporated five phases. In Phase1, 
pilot data informing the project was generated from a review of relevant 
literature and from an online survey of 790 multidisciplinary HPs from 
across Ireland. In Phase2, a research group was established to include 
expertise in HP education, communication skills and human factors 
training, simulation, obesity advocacy and paediatric obesity care. In 
Phase3,18 multidisciplinary focus groups were conducted to generate 
data related to communication training (CommT) needs. Phase4 involved 
recruiting and establishing a parent/patient advisory group (AG) through 
collaboration with the ICPO and the Child and Adolescent Obesity 
Service in CHI, Dublin (an EASO P-COM). In Phase5, three focus groups 
were undertaken with the AG to iteratively design the script and contexts 
for three common clinical scenarios relevant to practice. Discourse anal-
ysis using NVivo was used to identify key themes and to inform design of 
the clinical scenarios.
Results: PPI stories and perspectives were used as the foundation for 
designing and developing script pathways for an encounter between 
a HP and 1) an infant and their parent attending for growth monitor-
ing; 2) an 8-year-old and their parent attending with knee pain and 3) a 
15-year-old and their parent attending with abdominal pain. The resulting 
scripts highlight the need for HP training of verbal and non-verbal com-
munication skills. PPI storytelling may help HPs to develop their insight 
into the power of effective communication as a core clinical skill and the 
impact that suboptimal communication and stigmatising behaviour (even 
if unintentional) may have on CYO and their parents.
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association between BMI category and incident CVD, with an interaction 
term to test for effect modification and to stratify results by the PGSBMI. 
Co-twin control models of identical twin pairs, were applied to adjust for 
genetic influences not captured by the PGSBMI.
Results: Midlife obesity was associated with a higher risk of CVD across 
all PGSBMI categories, but the association was stronger with genetically 
predicted lower BMI (hazard ratio ranging from 2.09 for those with 
low PGSBMI to 1.55 for those with high PGSBMI; darker estimates in 
Figure 1). Within identical twin pairs, the estimates were attenuated with 
no difference in the association between obesity and CVD between those 
with genetically predicted low, medium, or high BMI (lighter estimates in 
Figure 1). As identical twin pairs have the same DNA sequence and thus 
identical PGSBMI value, this indicates that the differences seen between 
PGSBMI groups in the total sample are explained by other familial factors, 
not captured by the PGSBMI. Associations were comparable across men 
and women. 
Conclusions: Although obesity was associated with CVD regardless of 
PGSBMI category, the results indicate that obesity influenced by lifestyle 
or other environmental factors (obesity despite genetically predicted low 
BMI) may be more deleterious than obesity influenced by genetic factors 
(obesity with genetically predicted high BMI). Interestingly, the difference 
in the association between environmentally versus genetically influenced 
obesity and CVD was not seen in identical twin pairs. This indicates 
genetic confounding, and that part of the association remain explained 
by genetic factors not captured by the PGSBMI. Taken together, the dif-
ference between PGSBMI groups along with the attenuated association 
within twin pairs indicate that the association between obesity and CVD 
may be explained by factors other than obesity in itself.
References
1. Karlsson, I.K., et al., Age-dependent effects of body mass index across the adult 

life span on the risk of dementia: a cohort study with a genetic approach. BMC 
Med, 2020. 18(1): p. 131.

2. Davidson, T., et al., Utilizing genome wide data to highlight the social 
behavioral pathways to health: The case of obesity and cardiovascular health 
among older adults. Soc Sci Med, 2021. 273: p. 113766.

AD07.02
Genetically and environmentally predicted obesity in relation 
to risk of cardiovascular disease

Ojalehto, E.1; Zhan, Y.2; Jylhävä, J.3; Reynolds, C. A.4; Aslan, A. K.5;  
Karlsson, I. K.1
1Department of Medical Epidemiology and Biostatistics, Karolinska Institutet, 
Stockholm, Sweden 
2School of Public Health (Shenzhen), Sun Yat-Sen University, China 
3Faculty of Social Sciences, Unit of Health Sciences and Gerontology Research 
Center, University of Tampere, Tampere, Finland 
4Department of Psychology, University of California, Riverside, USA 
5School of Health Sciences, University of Skövde, Skövde, Sweden

Background: Evidence indicates that the adverse health effects of obesity 
differ between environmentally and influenced obesity [1, 2]. We exam-
ined the difference in the association between obesity and cardiovascu-
lar disease (CVD) between individuals with a genetically predicted low, 
medium, or high body mass index (BMI). 
Methods: We used data from 15,191 individuals from the Swedish Twin 
Registry with BMI measured between ages 40-64, and CVD information 
from nationwide register linkage through 2016. A polygenic score for 
BMI (PGSBMI) was used to define genetically predicted low, medium, 
or high BMI. We applied Cox proportional hazard models to examine the 

Example on the development of PRS-based BMI-discordant twin pair groups 
based on the deviation between observed body mass index (BMI) and 
genetically expected BMI, plotted against the polygenic risk score (PRS).

Fig. 1. Development of PRS-Based BMI-discordant twins.

Observed body mass index (BMI) over time in monozygotic (MZ) twin pairs 
discordant for BMI based on polygenic risk scores (PRS).

Fig. 2.  BMI trajectories in MZ BMI-discordant twin pairs.

Hazard rate ratios and 95% confidence intervals of cardiovascular disease 
in relation to obesity measured in midlife, stratified by genetically pre-
dicted low, medium or high BMI, for the total sample in dark color and 
within monozygotic twin pairs in lighter color. The models are adjusted for 
study, sex, smoking and education, with age as the underlying time scale. 
BMI body mass index, MZ monozygotic, PGS polygenic score.

Fig. 1.
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included green space (Normalized Difference Vegetation Index [NDVI] 
and percent green space), population density, and street connectivity. The 
association between built environment factors and the risk of develop-
ing obesity was estimated with Cox proportional hazard models (hazard 
ratios [HRs]) stratified by sex.
Results: We included a total of 1,194,725 adults with at least two BMI 
measurements available. Comparing the first (T1, lower exposure) and 
third (T3, higher exposure) tertiles of exposure, higher green spaces expo-
sure was associated with lower obesity risk among men (HR T3 vs. T1: 
0.96 [95%CI: 0.94, 0.98]) and women (HR T3 vs. T1: 0.97 [95%CI: 0.95, 
0.99]). Higher population density and street connectivity were associated 
with an increased obesity risk among men (HR T3 vs. T1: 1.05 [95%CI: 
1.03, 1.08] and HR T3 vs. T1: 1.03 [95%CI: 1.01, 1.05], respectively) and 
women (HR T3 vs. T1: 1.07 [95%CI: 1.05, 1.10] and HR T3 vs. T1: 1.03 
[95%CI: 1.01, 1.05]). 
Conclusions: In this study, we observed that higher population density 
and street connectivity were associated with a small increase in the risk 
of developing adult obesity among adults living in Catalonia, while expo-
sure to green spaces was associated with lower risk of adult obesity. Given 
that nearly 95% of the Catalan population lives in urban areas and, thus, 
have widespread exposure to the urban factors included in our study, even 
small effects of the built environment on the risk of obesity development 
may be important on the population level in the long run.

AD07.05
Long-term Modelling of Obesity: Methods, Outcomes 
and Implications for Economic Evaluation and Policies – a 
Systematic Review

Jabakhanji, S. B.1; Manke-Reimers, F.1; Hohmann, A.1; McGee, R.2; 
O’Malley, G.2; Sonntag, D.1
1Center for Preventive Medicine and Digital Health, Medical Faculty Mannheim, 
Heidelberg University, Mannheim, Germany 
2School of Physiotherapy, RCSI University of Medicine and Health Sciences, 
Dublin, Ireland

Introduction: Simulation modelling of obesity is a promising method to 
investigate the complexity of obesity long-term; however, few compre-
hensive initiatives and their methodologies are known. Furthermore, the 
usability for economic evaluations of obesity interventions and policies 
may be limited by factors such as the choice of modelled outcomes (e.g. 
quality of life, productivity). This study aims to identify existing simu-
lation modelling initiatives, methods and outcomes used for long-term 
modelling of obesity, and implications for economic evaluations of obesity 
interventions and policies.
Methods: To conduct a systematic review in line with PRISMA guide-
lines of long-term obesity models, we developed a suitable search strategy 
with a librarian. We searched the following databases from date of first 
indexing until 9th November 2022: PubMed/Ovid Medline, Cochrane 
Library, Web of Science, NHS Economic Evaluation Database, EconLit 
(Ebsco), International Health Technology Assessment Database, and 
Global Health. Search results were imported to Rayyan online software. 
Currently, titles and abstracts are being screened independently by two 
reviewers against inclusion and exclusion criteria. Following abstract 
screening, full texts will be screened and relevant data extracted by two 
researchers. Any potential disagreements will be addressed by a third 
reviewer.
Eligibility criteria:
•  simulation studies or comparable long-term modelling studies in hu-

mans
• ≥20 years duration or life-time modelling
•  studies need to model weight status (e.g. obesity) or a continuous mea-

sure of body weight, body composition or fat mass
• peer-reviewed studies
• full texts published in English, German, French or Dutch 
•  comments, editorials, letters, qualitative studies, review studies/meta- 

analyses, case studies and purely cross-sectional studies will be 
 excluded

AD07.03
BMI across adulthood, COVID-19 and long COVID in two 
British birth cohorts

Bridger Staatz, C.; Bann, D.; Ploubidis, G. B.; Goodman, A.; Silverwood, R. J.
Centre for Longitudinal Studies, University College London, London, UK

Background: Longer exposure to obesity, and thus a longer period in 
an inflamed state, may increase susceptibility to infectious diseases and 
worsen severity. Previous cross-sectional work finds higher BMI is related 
to worse COVID-19 outcomes, but less is known about associations with 
BMI across adulthood.
Methods: To examine this, we used body mass index (BMI) collected 
through adulthood in the 1958 National Child Development Study 
(NCDS) and the 1970 British Cohort Study (BCS70). Participants were 
grouped by the age they first became overweight (>25kg/m2) and first 
developed obesity (>30kg/m2). Logistic regression was used to assess 
associations with COVID-19 (self-reported and serology-confirmed), 
severity (hospital admission and contact with health services) and long-
COVID reported at ages 62 (NCDS, n= 7,769) and 50 (BCS70, n= 7,168).
Results: An earlier age at which participants first experienced obesity 
was associated with increased odds of adverse COVID-19 outcomes, but 
results were mixed and often underpowered. Those with an earlier expo-
sure to obesity were over twice as likely in NCDS (odds ratio (OR) 2.15, 
95% confidence interval (CI): 1.17 to 4.00) and three times as likely in 
BCS70 (OR 3.01, 95% CI: 1.74 to 5.22) to have long COVID. In NCDS 
they were also over four times as likely to be admitted to hospital (OR 
4.69, 95% CI: 1.64 to 13.39). Most associations were somewhat explained 
by contemporaneous BMI or self-reported health, diabetes or hyperten-
sion; however, the association with hospital admission in NCDS remained.
Conclusion: An earlier age in which cohort members first experience 
obesity onset is related to COVID-19 outcomes in later life, providing evi-
dence on the long-term impact of raised BMI on infectious disease out-
comes in midlife.
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(ESRC) [grant number ES/V012789/1] and the Centre for Longitudinal Studies 
is supported by the ESRC [grant numbers ES/M001660/1 and ES/W013142/1]. 
CBS is funded by the ERSC [ES/V012789/1] and the National Institute of Health 
Research [COV-LT-0009-28654]. DB is funded by the by the Medical Research 
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AD07.04
Built environment and the incidence of adult obesity in 
Catalonia, Spain: a large population-based cohort study

Bennett, M.1; De Bont, J.2; Nieuwenhuijsen, M.3; Duarte Salles, T.1
1Fundació Institut Universitari per a la recerca a l’Atenció Primària de Salut Jordi 
Gol i Gurina (IDIAPJGol), Barcelona, Spain 
2Institute of Environmental Medicine, Karolinska Institutet, Stockholm, Sweden 
3ISGlobal, Institute for Global Health, Barcelona, Spain

Background: The built environment may play a role in the develop-
ment of adult obesity. However, previous studies are inconsistent, mostly 
cross-sectional, small-scale, and do not simultaneously evaluate multiple 
built environment factors. In this study we aimed to evaluate the associ-
ation between multiple built environment factors (green space, popula-
tion density, and street connectivity) and the incidence of adult obesity in 
Catalonia, Spain.
Methods: This population-based cohort study included all adults aged 
35-65 years old, registered in public primary care centers in Catalonia 
between January 1, 2006 and December 31, 2017, and identified as not 
having obesity at baseline. Individuals were followed from the first body 
mass index (BMI) measurement until 31/12/2018 or developing obesity 
(BMI ≥30 kg/m²), death, or transferred-out of Catalonia. Built envi-
ronment exposures were estimated at the residential census tract level 
at baseline and categorized into tertiles. The built environment factors 
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AD08.01
Metabolic profiles reflect weight loss maintenance  
and the composition of diet after very-low-energy diet

Näätänen, M.1; Kårlund, A.2; Mikkonen, S.3; Klåvus, A.1; Savolainen, O.4; 
Lehtonen, M.5; Karhunen, L.1; Hanhineva, K.2; Kolehmainen, M.1
1Department of Clinical Nutrition, University of Eastern Finland, Kuopio, Finland 
2Department of Clinical Nutrition, University of Eastern Finland, Kuopio, Finland; 
Department of Life Technologies, University of Turku, Turku, Finland 
3Department of Applied Physics, University of Eastern Finland, Kuopio, Finland 
4Department of Clinical Nutrition, University of Eastern Finland, Kuopio, Finland; 
Department of Biology and Biological Engineering, Chalmers University of 
Technology, Gothenburg, Sweden 
5School of Pharmacy, University of Eastern Finland, Kuopio, Finland

Introduction: Diet and weight loss affect circulating metabolome. 
However, metabolite profiles induced by different weight loss mainte-
nance diets and underlying longer term weight loss maintenance remain 
unknown. Herein, we investigated after-weight-loss metabolic signatures 
of two isocaloric 24-wk weight maintenance diets differing in satiety value 
due to dietary fibre, protein, and fat contents and identified metabolite 
features that associated with successful weight loss maintenance.
Methods: Non-targeted LC-MS metabolomics approach was used to anal-
yse plasma metabolites of 79 women and men (mean age ± SD 49.7 ± 
9.0 years; BMI 34.2 ± 2.5 kg/m²) participating in a weight management 
study. Participants underwent a 7-week very-low-energy diet (VLED) and 
were thereafter randomised into two groups for a 24-week weight main-
tenance phase. Higher satiety food (HSF) group consumed high-fibre, 
high-protein, and low-fat products, while lower satiety food (LSF) group 
consumed isocaloric low-fibre products with average protein and fat con-
tent as a part of their weight maintenance diets. Plasma metabolites were 
analysed before the VLED and before and after the weight maintenance 
phase. Metabolite features discriminating HSF and LSF were annotated. 
We also analysed metabolite features that discriminated participants who 
maintained ≥ 10% weight loss (HWM) and participants who maintained 
< 10% weight loss (LWM) at the end of the study, irrespective of the diet. 
Finally, we assessed robust linear regression between metabolite features 
and anthropometric and food group variables.
Results: We annotated 126 metabolites that discriminated the HSF and 
LSF groups and HWM and LWM groups (p < 0.05). Compared to LSF, 
HSF had lower levels of several amino acids, e.g., glutamine, arginine, and 
glycine, short-, medium- and long-chain acylcarnitines (CARs), odd- and 
even-chain lysoglycerophospholipids (LPCs, LPEs), and higher levels of 
fatty amides. Compared to LWM, HWM in general showed higher lev-
els of glycerophospholipids with a saturated long-chain and a C20:4 fatty 
acid tail, and unsaturated free fatty acids (FFAs). Changes in several sat-
urated odd- and even-chain LPCs and LPEs and fatty amides were asso-
ciated with the intake of many food groups, particularly grain and dairy 
products. Increase in several (lyso)glycerophospholipids was associated 
with decrease in body weight and adiposity. Increased short- and medi-
um-chain CARs were related to decreased body fat-free mass.
Conclusions: Our results showed that isocaloric weight maintenance diets 
differing in dietary fibre, protein, and fat content affected amino acid and 
lipid metabolism. Increased abundances of several phospholipid species 
and FFAs were related to greater weight loss maintenance. Our findings 
indicate common and distinct metabolites for weight- and diet-related 
variables in the context of weight reduction and weight management.

A tailored and pre-piloted data collection template in Microsoft Excel will 
be used for data extraction. Data will be recorded under five domains: 
(1) Study reference, (2) Overall characteristics of models and input data 
(e.g. age group and sample size of cohort; outcome variables), (3) Study 
objectives and implications on model design (e.g. cost-effectiveness study; 
theoretical vs. implemented model), (4) Methodology (e.g. using health 
economic modelling guidelines; external validity), and (5) Implications 
for future direction of long-term obesity modelling (e.g. reported chal-
lenges; accessibility of model/tool). Study quality will be assessed using 
a subset of the NHS Centre for Reviews and Dissemination checklist 
(https://www.york.ac.uk/crd/guidance/).
Results to Date: After removal of duplicate studies, the search identified 
744 articles for title/abstract screening. We will report existing obesity 
long-term modelling initiatives, their methodologies and potential chal-
lenges and outcomes. Adherence to international criteria for economic 
evaluation will be described, and outcomes for planning a core outcomes 
set will be discussed.
Conclusion: Implications will be provided for future modelling of obesity 
and economic evaluations of interventions and policies, including out-
comes for a core outcomes set.

AD07.06
The psychological scarring effects of past obesity 
and increased risk of mortality: evidence from two 
epidemiological cohort studies

Robinson, E.1; Putra, I.1; Daly, M.2; Sutin, A.3; Steptoe, A.4
1University of Liverpool 
2Maynooth University 
3Florida State University 
4University College London

Introduction: We test a novel ‘weight scarring’ hypothesis which sug-
gests that a history of past obesity leaves a scar on current psychologi-
cal well-being and this psychological scarring leads to meaningful health 
consequences. 
Methods: Across two nationally representative studies, we tested whether 
a history of obesity forecasts current psychological outcomes and whether 
these psychological consequences explain why obesity is associated 
with early mortality. We used US data from the National Health and 
Nutrition Examination Survey (NHANES) (n=29,047) and the Health 
and Retirement Study (HRS) (n=11,998). 
Results: Past obesity was associated with greater depressive symptoms 
in both NHANES (β=0.17, 95%CI: 0.13–0.21) and HRS (β=0.12, 95%CI: 
0.05–0.18). In the HRS, past obesity predicted a range of psychological 
well-being indicators, including a combined index of impaired well- 
being (β=0.15, 95%CI: 0.09–0.21). These associations were evident after 
controlling for current obesity and in analyses limited to those no lon-
ger classified as having obesity at baseline (HR=1.31, 95%CI:1.16–1.48 
and HR=1.34, 95%CI:1.20–1.50, respectively). Depressive symptoms 
and impaired psychological well-being partly mediated the association 
between past obesity and risk of premature mortality, which is consistent 
with the proposition that obesity in part causes early mortality in part due 
to the psychological burden associated with obesity. 
Conclusions: Our findings suggest that past obesity may be psychologi-
cally ‘scarring’ and that the psychological effects of past obesity are asso-
ciated with raised mortality risk, independent of current body weight. 
Ensuring people with obesity receive psychological support even after 
experiencing weight loss may be important to mitigate the obesity-related 
disease burden.

Conflict of Interest: No conflicts of interest to declare.

Funding: Funded by the UK Economic and Social Research Council. 
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AD08.02
Mediterranean diet preserves kidney function in patients with 
obesity and type 2 diabetes: from the CORDIOPREV study

Podadera Herreros, A.1; Gutiérrez Mariscal, F. M.2; Alcalá Díaz, J. F.2;  
Ojeda Rodríguez, A.1; Arenas De Larriva, A. P.2; Porras Pérez, E.1;  
Delgado Lista, J.2; Lopez Miranda, J.2; Yubero Serrano, E. M.2
1Nutrigenomics and Metabolic Syndrome, Maimonides Biomedical Research 
Institute of Cordoba (IMIBIC), Spain/Lipids and Atherosclerosis Unit, 
Department of Internal Medicine, Reina Sofia University Hospital of Córdoba, 
Spain/University of Córdoba (UCO), Spain 
2Nutrigenomics and Metabolic Syndrome, Maimonides Biomedical Research 
Institute of Cordoba (IMIBIC), Spain/Lipids and Atherosclerosis Unit, 
Department of Internal Medicine, Reina Sofia University Hospital of Córdoba, 
Spain/University of Córdoba (UCO), Spain/CIBER Fisiopatologia de la Obesidad y 
Nutrición (CIBEROBN), Health Institute Carlos III, Madrid, Spain

Introduction: Type 2 diabetes mellitus (T2DM) is considered an inde-
pendent risk factor for chronic kidney disease (CKD); however, the dis-
tinctive contribution of obesity in remains controversial. Our main aim 
was to establish an accurate contribution of obesity, with T2DM or not, 
to kidney function in patients with coronary heart disease (CHD), highly 
predisposed to renal complications, to assign the most appropriate dietary 
strategy.
Methods: 1002 patients with CHD from the CORDIOPREV study 
(Spain) were classified into four groups: participants with i) No obe-
sity/No T2DM, ii) Obesity/ No T2DM, iii) No obesity/T2DM and iv) 
Obesity/T2DM. Kidney function was assessed by estimated glomerular 
filtration rate (eGFR) after 5-years of dietary intervention with a low-fat 
or a Mediterranean diet. Generalized linear model (GLM) analysis were 
performed to determine the contribution of obesity and T2DM to changes 
in eGFR.
Results: Participants with Obesity/T2DM showed lower baseline eGFR 
compared to those without T2DM (p < 0.001). After dietary intervention, 
the Mediterranean diet produced a lower decline of eGFR only in par-
ticipants with concomitant T2DM and obesity, compared to low-fat diet 
(p = 0.014). GLM analysis showed that participants with Obesity/T2DM 
and No obesity/T2DM (95% CI -4.966 to -1.080 and 95% CI -5.386 to 
-1.117, respectively, compared to participants with No obesity/No T2DM) 

Fig. 1. Effect of the presence of T2DM and/or obesity at baseline on eGFR 
in patients with CHD.

Fig. 2. Effect of dietary intervention on eGFR in patients with CHD accord-
ing to the presence or absence of obesity and/or T2DM.

Tab. 1. General lineal model for predicting changes in eGFR after dietary 
intervention in patients with CHD.

and consumption of a low-fat diet determined more likelihood of declin-
ing eGFR.
Conclusion: The presence of obesity provided an additive effect to T2DM 
determining a greater impairment of kidney function in patients with 
CHD. Long-term consumption of a Mediterranean diet, compared to low-
fat diet, may preserve kidney function, providing a dietary strategy for the 
reduction of CKD complications in the context of secondary prevention 
of cardiovascular disease.
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of at least 72 weeks. Fixed doses of tirzepatide are being investigated in 
the SURMOUNT-1 and -2 trials, while the maximum tolerated dose is 
investigated in SURMOUNT-3 and -4. Participants are adults ≥18 years 
with a history of at least one self-reported unsuccessful dietary effort to 
lose weight, excluding adults with a self-reported change in body weight 
>5 kg within 90 days before screening. SURMOUNT-1, -3, and -4 include 
participants without diabetes, while SURMOUNT-2 includes adults with 
type 2 diabetes. Female enrollment is capped at 70% in each trial. The 
primary endpoint in all trials is the percentage change in body weight 
from randomization to end of treatment. The proportion of participants 
achieving ≥5% body weight reduction is included as a co-primary end-
point in SURMOUNT-1, -2, and -3. Results of the primary study period 
for SURMOUNT-1 have been published and results for the other trials are 
expected in 2023.
Results: Across the four trials, participants have a mean age of 44.9 to 
54.2 years and mean BMI of 36.1 to 38.9 kg/m². Overall, 50.7% to 69.7% 
are female, 70.6% to 82.6% are White, and 43.8% to 59.8% are Hispanic or 
Latino. The most common weight-related complications are hypertension 
(32.1% to 65.7%), dyslipidemia (23.1% to 60.8%), and anxiety/depression 
(11.6% to 22.5%).
Conclusion: The extensive assessment of once-weekly tirzepatide in the 
global SURMOUNT program will provide relevant evidence for the use 
of this first-in-class GIP and GLP-1 receptor agonist in chronic weight 
management.

AD09.02
Tirzepatide for the Treatment of Obesity: the SURMOUNT-1 
Clinical Trial

Aronne, L. J.1; Jastreboff, A. M.2; Stefanski, A.3; Zhang, S.3; Bunck, M.3; 
García Pérez, L.3; Ahmad, N. N.3
1Comprehensive Weight Control Center, Division of Endocrinology, Diabetes, 
and Metabolism, Weill Cornell Medicine, New York, USA 
2Departments of Medicine (Endocrinology & Metabolism) and Pediatrics 
(Pediatric Endocrinology), Yale University School of Medicine, New Haven, 
Connecticut, USA 
3Eli Lilly and Company, Indiana, USA

Introduction: Obesity is a chronic disease that results in substantial 
morbidity and mortality. The efficacy and safety of tirzepatide (TZP), a 
novel glucose-dependent insulinotropic polypeptide and glucagon-like 
peptide-1 receptor agonist, in people with obesity was investigated in 
SURMOUNT-1.
Methods: In this phase 3, double-blind, randomized, controlled trial, 
2539 adults with BMI ≥30 kg/m², or ≥27 kg/m² with ≥1 weight-related 
complication, excluding diabetes, were assigned to receive once-weekly, 
subcutaneous TZP (5 mg, 10 mg, or 15 mg) or placebo for 72 weeks. The 
primary objective was to demonstrate that TZP was superior to placebo 
for percent change in body weight (BW) and for proportion of partici-
pants with BW reduction ≥5%. The percent change from baseline BW and 
proportion of participants with BW reduction ≥5% were assessed across 
BMI categories ≥27 to <30 (OW), ≥30 to <35 (Class 1 obesity), ≥35 to <40 
(Class 2 obesity), and ≥40 kg/m² (Class 3 obesity). Body composition was 
evaluated in a subpopulation that underwent dual-energy x-ray absorpti-
ometry. A post-hoc analysis assessed change from baseline body compo-
sition (fat mass to lean mass ratio [FM:LM]) within age subgroups <50, 
≥50 to <65, and ≥65 years. On-treatment data prior to discontinuation of 
study drug were used for analysis.
Results: At baseline, mean BW was 104.8 kg, mean BMI was 38.0 kg/
m², and 94.5% of participants had BMI ≥30 kg/m². Mean percent change 
in BW at week 72 was -16.0%, -21.4%, and -22.5% with 5 mg, 10 mg, 
and 15 mg of TZP, respectively, and -2.4% with placebo (all p<0.001 vs 
placebo). The proportion of participants with BW reduction ≥5% was 
89%, 96%, and 96% with 5 mg, 10 mg, and 15 mg of TZP, respectively, 
and 28% with placebo; 56% and 63% of participants in the 10 mg and 
15 mg groups had BW reduction ≥20%, vs 1% on placebo (all p<0.001 
vs placebo). Improvements in all prespecified cardiometabolic measures 
were observed with TZP. All doses of TZP lowered BW vs placebo regard-
less of baseline BMI category (all p<0.001 vs placebo). The proportion 

AD08.03
Sarcopenia is associated with mild cognitive impairment 
in young patients living with obesity

Comas, M.; Fidilio, E.; Flores, V.; Palmas, F.; Costa, P.; Rojano, A.; Ciudin, A.
Endocrinology and Nutrition, University Hospital Vall d’Hebron, Barcelona, 
Spain

Introduction: Recent evidence has shown that the persons living with obe-
sity are more prone to present mild cognitive impairment (MCI), as well as 
sarcopenia (sarcopenic obesity SO), even at younger ages. Insulin resistance 
(IR) seems to be the main determinant of both conditions. Studies carried 
out in people >65 years of age have shown that sarcopenia is a predictor of 
cognitive decline and is associated with more significant glycemic variability 
and IR. However, at present, there is no data on the relationship between SO, 
MCI and glycemic variability in young people living with obesity (PwO).
Objectives: To assess whether SO is related to mild cognitive impairment 
and glycemic variability in PwO <65 years.
Material-Methods: Cross-sectional, case control, single-centre study 
including PwO <65 years, with SO, matched by age, gender and BMI with 
PwO without SO, attended at the Obesity Unit of our centre between March 
2021-February 2022. The diagnosis of SO was based on the gold-standard 
Method: X-ray absorptiometry of body composition (DXA)
All patients underwent complete clinical history, anthropometric data, 
biochemical analysis, continuos glucose monitoring FreeStyle Libre 2, 
neurocognitive test (Montreal Cognitive Assessment Test (MoCA)).
Results: 40 patients were recruited (20 SO and 20 without SO), 70% 
women, age 45.8±11.4 years, BMI 43.3±4.69kg/m2. Patients with SO 
had a significantly higher prevalence of MCI (MoCA score 23.5±1.71 
vs 26.19±1.95, p<0.001), glycemic variability (interquartile range 
27.41±14.37 vs 20.78±0.48, p 0.013) and IR (6.8±2.4 vs 4.2±1.3). The 
MoCA score was correlated with lean mass (Kg) R=0.73, p 0.017, CI 95% 
[0.585-0.915] and not with fat mass. Sarcopenia was a predictor of mild 
cognitive impairment: AUROC 0.840, p 0.02, CI 95% [0.721-0.976].
Conclusions: In our study, SO was associated with a higher risk of mild 
cognitive impairment in young PwO.

Friday, 19 May 2023

AD09 – New Pharmacological Approaches to the 
Management of Obesity

AD09.01
The Tirzepatide Clinical Development Program: Rationale and 
Design of the SURMOUNT Trials

Le Roux, C. W.1; Ahmad, N. N.2; Dunn, J. P.2; Zhang, S.2; Bunck, M. C.2
1Diabetes Complications Research Centre, University College Dublin, Ireland 
2Eli Lilly and Company, Indiana, USA

Introduction: Obesity is a growing global concern that is anticipated 
to affect 1 billion people globally by 2030. It increases the risk of other 
health conditions, contributing significantly to morbidity and mortal-
ity worldwide. The SURMOUNT clinical development program aims to 
evaluate the efficacy and safety of tirzepatide, a novel, single-molecule, 
glucose-dependent insulinotropic polypeptide (GIP) and glucagon-like 
peptide-1 (GLP-1) receptor agonist, as an adjunct to lifestyle interven-
tion compared with placebo on chronic weight management in adults 
with body-mass index (BMI) ≥30 kg/m², or ≥27 kg/m² with at least one 
weight-related complication.
Methods: The SURMOUNT program includes four global phase 3 tri-
als NCT04184622 (SURMOUNT-1), NCT04657003 (SURMOUNT-2), 
NCT04657016 (SURMOUNT-3), and NCT04660643 (SURMOUNT-4). 
These are multicenter, randomized, placebo-controlled, double-blind tri-
als assessing the safety and efficacy of tirzepatide (5 mg, 10 mg, and 15 
mg) administered subcutaneously once weekly compared with placebo, 
when used in conjunction with a reduced-calorie diet and increased phys-
ical activity for weight management. All trials have a treatment duration 
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AD10 – Growth & Development

AD10.01
Sleep timing behaviour, sleep duration and adherence to 
obesogenic dietary patterns in the transition from pre-school 
to school age: results from the birth cohort Generation XXI

Vilela, S.1; Oliveira, A.2
1EPIUnit - Instituto de Saúde Pública, Universidade do Porto, Rua das Taipas, 
n° 135, 4050-600 Porto, Portugal; Laboratório para a Investigação Integrativa 
e Translacional em Saúde Populacional (ITR), Universidade do Porto, Rua das 
Taipas, n° 135, 4050-600 Porto, Portugal 
2EPIUnit - Instituto de Saúde Pública, Universidade do Porto, Rua das Taipas, 
n° 135, 4050-600 Porto, Portugal; Laboratório para a Investigação Integrativa 
e Translacional em Saúde Populacional (ITR), Universidade do Porto, Rua das 
Taipas, n° 135, 4050-600 Porto, Portugal; Departamento de Saúde Pública e 
Ciências Forenses e Educação Médica, Faculdade de Medicina, Universidade do 
Porto, Alameda Prof. Hernâni Monteiro, 4200-319 Porto, Portugal

Introduction: In an obesogenic environment, there is the possibility that 
short sleeping enhances the disinhibition to eat opportunistically, partic-
ularly energy-dense foods (EDF). The timing of sleep might also influence 
children’s food intake, independently of sleep duration. This study aims 
to assess the prospective association of sleep timing and duration with 
dietary patterns from pre-school to school age.
Methods: This study includes 4422 children from the Portuguese pop-
ulation-based birth cohort Generation XXI, evaluated at 4 and 7 years 
of age (y). At 4y, sleep bedtime, wake-up time, and sleep-onset latency 
were reported by the main caregiver. Nighttime sleep duration was cat-
egorized into <9h, 9-11h (reference class) and >11h. Four sleep timing 
categories were generated based on the median split for sleep-onset and 
-offset times: ‘early sleep-early wake’ (EE); ‘early sleep-late wake’ (EL); ‘late 
sleep-early wake’ (LE); ‘late sleep-late wake’ (LL). At 7y, dietary intake 
was obtained by a validated food frequency questionnaire and 3 dietary 
patterns, defined by latent class analysis, were studied – “Healthier” refer-
ence group, “EDF” and “Snacking”. A Healthy Eating Index was developed 
and to evaluated diet quality (possible range: 8-32). Multinomial logistic 
regression models (OR, 95%CI) and generalized linear models (β, 95%CI) 
were performed. Models were adjusted for maternal and child’s character-
istics and stratified by sex.
Results: At 4y, most children had 9-11h of nighttime sleep and belonged 
to the ‘EE’ group. At 7y, the dietary pattern “EDF” was the most prev-
alent in both girls (49%) and boys (52%), followed by the “Healthier” 
dietary pattern. The mean score of the Healthy Eating index (ranging 
from 11-31) was similar for both sexes (20 points). In adjusted multino-
mial logistic regression models, both sexes who had a late sleep (‘LE’ and 
‘LL’), independently of the time of waking up, had around 50% higher 
odds of following the “EDF” dietary pattern, compared to the ‘EE’ group. 
Boys who had late sleep and/or late wake had also higher odds of follow-
ing the “snacking” dietary pattern (‘EL’: OR=1.83, 95%CI:1.20;2.78; ‘LE’: 
OR=1.91, 95%CI:1.29;2.81; ‘LL’: OR=1.88, 95%CI:1.24;2.86), comparing 
to the ‘EE’ group. Results did not change when adjusted for nighttime 
sleep duration. Regarding the diet quality, children with a late sleep and/
or late wake (‘EL’: β=-0.430, 95%CI: -0.725;-0.136; ‘LE’: β=-0.452, 95%CI:-
0.752;-0.152; ‘LL’: β=-0.733, 95%CI:-1.012;-0.455) had lower diet qual-
ity, comparing to the group ‘EE’, and independently of nighttime sleep 
duration. Nighttime sleep duration at 4y was not associated with any of 
the dietary patterns or diet quality at 7y, after adjustment for potential 
confounders.
Conclusion: Late bedtimes and late wake-up times at pre-school ages are 
associated with worse dietary patterns (higher in energy-dense foods) and 
poorer diet quality at age 7, independently of sleep duration.

Conflict of Interest: None Disclosed

Funding: Research relating to this abstract was funded by national  funding 
from the Foundation for Science and Technology (refs: 2021.01096.
CEECIND;IF/01350/2015,UIDB/04750/2020;LA/P/0064/2020)

of participants achieving ≥5% BW reduction in each respective BMI cat-
egory (OW, Class 1, 2, and 3 obesity), was greater with TZP (92-100%, 
90-98%, 90-98%, and 87-97%) vs placebo (30%, 28%, 25%, and 30%; all 
p<0.001). Change in FM:LM from baseline in the overall population was 
-0.24 with pooled TZP vs -0.06 with placebo (p<0.001). Across the age 
subgroups (<50, ≥50 to <65, and ≥65 years), the change was -0.25, -0.24, 
and -0.25 with pooled TZP vs -0.03, -0.14, and -0.04 with placebo, respec-
tively (p<0.001, p=0.089, and p=0.029).
The most common adverse events with TZP were gastrointestinal; most 
were mild to moderate in severity, occurring primarily during dose esca-
lation. Adverse events caused treatment discontinuation in 4.3%, 7.1%, 
6.2%, and 2.6% of participants receiving 5 mg, 10 mg, and 15 mg TZP 
doses and placebo, respectively.
Conclusion: In this 72-week trial in participants with obesity, tirzepatide 
once weekly provided substantial and sustained reductions in body weight, 
consistent across all BMI categories, with improvement in body composi-
tion that was clinically meaningful and consistent across age groups.

AD09.03
Nutrient-stimulated hormone-based therapeutics in 
development: A focus on orforglipron and retatrutide

Jastreboff, A. M.1; Coskun, T.2; Pratt, E.2; Kazda, C.2; Milicevic, Z.2
1Endocrinology & Metabolism, Department of Medicine and Pediatric 
Endocrinology, Department of Pediatrics, School of Medicine, Yale University, 
New Haven, USA 
2Eli Lilly and Company, Indianapolis, USA

Introduction: Advances in nutrient-stimulated hormone-based therapy 
such as tirzepatide and semaglutide provide clinically meaningful weight 
reduction for individuals with obesity. Additional novel agents are needed 
to expand therapeutic options, considering the mode of delivery as well 
as degree of efficacy. Two new compounds under investigation for the 
treatment of obesity and/or T2D are orforglipron (OFG) and retatrutide 
(RETA). OFG is a novel, daily oral, non-peptide glucagon-like poly-
peptide-1 (GLP-1) receptor agonist which can be taken with or without 
food.¹ RETA is a once-weekly injectable agonist of three receptors: glu-
cose-dependent insulinotropic polypeptide (GIP), GLP-1, and glucagon.² 
Presented here are data from two Phase 1 studies of safety, tolerability, and 
efficacy of OFG and RETA versus placebo (PBO).
Methods: Phase 1, double-blind studies of OFG or RETA versus placebo 
(PBO) for 12 weeks in adults with T2D were completed. In the OFG study, 
patients (N=68) were randomized 3:1 to receive once-daily oral doses of 
OFG or placebo.¹ In the RETA study, patients (N=72) were randomized 
9:3:1 to receive once-weekly subcutaneous RETA, PBO, or dulaglutide 1.5 
mg (DULA), respectively.² Adverse events (AEs) were monitored to assess 
safety and tolerability. Efficacy was assessed by monitoring change in body 
weight and glycated hemoglobin (HbA1c) at week 12. 
Results: In both studies, the most common treatment-emergent AEs were 
gastrointestinal, which were mainly mild to moderate in severity. At week 
12, the mean change from baseline in body weight was up to -5.8 kg for 
OFG versus +0.5 kg for PBO and up to -8.6 kg for RETA versus +0.3 kg for 
PBO and +0.4 kg for DULA. Additionally, the mean change from baseline 
for HbA1c was up to -1.8% for OFG versus -0.4% for PBO and -1.9% for 
RETA versus -0.3% for PBO and -1.0% for DULA. 
Conclusion: Treatment with the daily oral non-peptide GLP-1 receptor 
agonist OFG or once-weekly injectable triple-receptor agonist RETA 
demonstrated a safety profile comparable to other nutrient-stimulated 
hormone-based agents with substantial reductions in body weight. These 
data suggest that OFG could be a once-daily oral option without food 
and water restriction, providing the additional benefit of not having to 
time with or without food consumption. The data for RETA suggest that 
it may have differentiated efficacy in the landscape of other novel nutrient- 
stimulated hormone-based therapies.
References 
1. Pratt E, et al. Diabetologia 2022;65(Supplement 1):S301. 
2. Urva S, et al. Lancet. 2022;400(10366):1869-1881.
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AD10.03
Impact of early exposure to traffic-related air pollution on the 
developmental trajectories of body mass index: New findings 
from the PARIS birth cohort

Nur, R.1; Roda, C.2; Lefebvre, L.2; Momas, I.3
1Université Paris Cité, Sorbonne Paris Nord, INRAE, INSERM, CRESS, HERA Team, 
Paris, France 
2Université Paris Cité, Sorbonne Paris Nord, INRAE, INSERM, CRESS, HERA Team; 
Faculté de Pharmacie, Paris, France 
3Université Paris Cité, Sorbonne Paris Nord, INRAE, INSERM, CRESS, HERA Team; 
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Introduction: Overweight and obesity in childhood are a major global 
public health issue due to their increased prevalence and their potential 
health impact. It is suggested that traffic-related air pollution (TRAP) 
affect multiple metabolic functions which may increase the risk of over-
weight and obesity in children but the evidence is limited. In the con-
text of the follow-up of the children enrolled in the PARIS (Pollution and 
Asthma Risk: an Infant Study) birth cohort, this study aimed: 1) to iden-
tify children’s body trajectories from birth to 8/9 years of age, and 2) to 
examine the association of TRAP exposure with childhood overweight/
obesity.
Methods: Height and weight were extracted from medical records (at 
birth), collected by questionnaires (at 1, 3, 6, 9, 12 months, at 2, 3, 4, 5, 
6, and 8/9 years), and measured in health check-ups at 18 months and 
8/9 years. At 8/9 years of age, waist circumference and hip circumfer-
ence were also assessed. Body mass index (BMI) Z-score trajectories 
were identified using Group based Trajectory Modeling. Prenatal TRAP 
exposure was estimated using nitrogen dioxide (NO2) background mea-
surements, whereas postnatal TRAP exposure was calculated by nitrogen 
oxides (NOx) air dispersion model taking into account both exposure at 
residence and at daycare/school. Associations of TRAP exposures with 
anthropometric measurements were analyzed by multivariable linear and 
logistic regression models.
Results: One-quarter of the 1218 children included in the analysis 
were affected by overweight or obesity. Five trajectories of BMI Z-score 
were identified: “Low BMI Z-score” (12.3 %), “Increased BMI Z-score” 
(15.3  %), “Decreased BMI Z-score” (30.7 %), “Early increased BMI 
Z-score” (31.7 %), and “High BMI Z-score” (10.0 %). The prenatal NO2 
concentrations (standard deviation) was on average 43.6 (5.0) μg/m³. Early 
postnatal TRAP exposure levels were significantly higher than cumulative 
levels (from birth to 8/9 years of age): 78.0 (19.8) versus 67.2 (12.4) μg/m³. 
Prenatal TRAP exposure was inversely associated with the age of rebound 
(-0.26 [-0.50; -0.01]) and early postnatal TRAP exposure was positively 
associated with the trajectory characterized by a sharp increase in BMI 
Z-score during infancy (1.25 [1.04; 1.55] for an interquartile range in 
NOx of 18.6 μg/m³ NO2 equivalent). Associations of early and cumulative 
TRAP exposure with waist-to-height ratio and BMI Z-score at 8/9 years 
were also found, without however achieving significance.
Conclusion: The findings suggest that prenatal and early postnatal TRAP 
exposure are differently associated to developmental trajectories of BMI. 
Further studies are needed to better understand the underlying mecha-
nisms. Interventions that reduce TRAP exposure could contribute to 
tackle the obesity epidemic.
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Introduction: The continuing pandemic of obesity has public health 
attention worldwide. To improve prevention, there is a need for better 
understanding of how obesity risk evolves over the life-course in individ-
uals living in different environments. We have already shown that living 
in a less prosperous residential area posed a major risk for children to 
develop overweight (1). Now, we investigated the associations between 
residential greenness and trajectories of body mass index (BMI) from 
birth to the age of 7 years as well as risk of obesity.
Methods: The present study included 12,437 children born within the 
Southwest Finland Birth Cohort, and were free of severe conditions 
affecting growth with adequate exposure and growth data. Child growth 
data until school age were obtained from municipal follow-up clinics. The 
World Health Organization (WHO) growth charts were used to obtain 
age-specific z scores for BMI. The BMI z score+2 SD were used as cut-
offs to estimate the prevalence obesity. Residential greenness (Normalized 
Difference Vegetation index, NDVI) were measured using a geographi-
cal grid at a spatial resolution of 750 meters by 750 meters between child 
birth and 7 years of age. To model the trajectories of childhood BMI until 
school age, we used marginal structural models with generalised esti-
mating equations (GEE) and inverse probability weighting. The risk of 
obesity at 6 years of age was examined with Poisson regression analysis. 
The models were adjusted for child sex, mode of delivery, maternal age, 
single parenthood, immigrant background, smoking during pregnancy, 
pre-pregnancy obesity, gestational diabetes mellitus and parental socio-
economic status.
Results: Residential greenness was associated with parallel, but distinct 
childhood BMI z score trajectories from birth to age 7. Children exhibited 
a trajectory of increasing BMI z scores starting at birth until age of 3, then 
decreased until age of 5, and rising again at age 7 to the same levels as at age 
of 3. However, children growing up in the greenest areas exhibited higher 
BMI z cores compared to children growing up in less green areas, and the 
difference varied with child age (interaction child age*NDVI p=0.035). 
As a result, at the end of follow-up, children living in the greenest areas 
had 1.27 (95% CL 1.00–1.61) higher risk of obesity compared to children 
living in the least green areas (p=0.016). The result holds although taken 
into account factors that can increase the risk of overweight in childhood.
Conclusion: High greenness was associated with higher BMI z scores 
during the follow-up. Exposure to residential greenness seems to be an 
independent risk factor for unfavourable BMI development in childhood. 
Residential areas can offer very different types of development envi-
ronments (urban/rural) for children, and this should be take into con-
sideration in environmental planning to ensure equal opportunities for 
example of physical activity for children.
Reference
1. Rautava et al. Neighborhood socioeconomic disadvantage and childhood 

body mass index trajectories from birth to 7 years of age. Epidemiology 
2022;33:121–130.
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The experience of height and weight screening and the 
association with body image among children in Norwegian 
elementary schools
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2Department of Neuromedicine and Movement Science, Faculty of Medicine 
and Health Sciences, Norwegian University of Science and Technology, 
Trondheim, Norway 
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4Department of Psychology, Faculty of Social and Educational Sciences, 
Norwegian University of Science and Technology, Trondheim, Norway 
5Center of Obesity, Clinic of Surgery, St. Olav’s Hospital, Trondheim, Norway

Introduction: There is some concern about childhood screening pro-
grams for height- and weight deviations, and its associations with body 
dissatisfaction and the risk of developing eating disorders. Most height 
and weight screening programs have been planned and evaluated by adult 
stakeholders, and there is a lack of studies evaluating the perspectives of 
young children. The aim of this study is to assess 8-9-year-old children`s 
experiences of height and weight measurements in school, and its associ-
ation with body image dissatisfaction (BID).
Method: This is a cross-sectional study examining the experience of 
height and weight screening among 213 children (49 % girls) from eight 
elementary schools in the central region of Norway. This was the second 
out of three national screenings, performed at 1st, 3rd and 8th grade. A 
Likert scale with three emoji moods (unhappy, neutral, and happy) was 
used to categorize the children`s experiences into dissatisfied, slightly dis-
satisfied, and satisfied, respectively. A child-friendly method (1) was used 
to assess BID. Body size misperception was determined as the difference 
between perceived and actual body size, by using nine silhouette figures 
with predefined BMI categories. Logistic regression models explored 
the relationship between height and weight screening and body image, 
adjusted for covariates (Table 1).
Results: For height and weight screening, 76 and 71 % were categorized as 
satisfied, 23 and 28 % as slightly dissatisfied, and 1 and 1 % as dissatisfied, 
respectively (Figure 1). In total, 22 % reported body image dissatisfaction, 
in which 13 % wanted a smaller size, and 8 % desired a larger body size. 
Further, 78 % of the children misperceived their actual body size, with 
girls selecting smaller body sizes and the boys believing they had a larger 
body shape. Initially, there was no significant association between the 
experience of height and weight measurements and body image dissatis-
faction. However, when looking at a subsample, we found a significantly 
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Aarestrup, J.1; Pedersen, D. C.1; Bjerregaard, L. G.1; Jensen, B. W.1;  
Leth Møller, K. B.1; Jacobsen, R. K.1; Johnson, W.2; Baker, J. L.1
1Center for Clinical Research and Prevention, Copenhagen University Hospital - 
Bispebjerg and Frederiksberg, Copenhagen, Denmark 
2School of Sport, Exercise and Health Sciences, Loughborough University, 
Loughborough, UK

Introduction: Secular trends in childhood overweight and obesity are 
well-known, whereas trends for underweight across the 20th century and 
in the 21st century are less described. We examined how the prevalence 
of underweight, normal weight, overweight and obesity in Danish school-
children developed across 67 years of measurement.
Methods: The study included 197,801 girls and 201,377 boys from the 
Copenhagen School Health Records Register, born 1930-1996, with 
weights and heights (and thus body mass index [BMI; kg/m2]) measured 
at ages 6-14 years (median number of measurements: 7, 5-95%: 2-8). The 
1,312,808 BMI values among girls and 1,291,996 BMI values among boys 
were classified as underweight, normal weight, overweight, and obesity 
using the International Obesity Task Force criteria. Sex- and age-specific 
prevalences were calculated by year of measurement.
Results: The prevalence of childhood underweight was characterized by 
a slightly decreasing initial level, followed by a peak in the 1960s, and 
thereafter it declined. For example, approximately 11% of girls and 9% 
of boys aged 7 years had underweight in the 1960s. The prevalence of 
childhood overweight gradually increased, plateaued and then increased 
steeply, peaking in the 2000s. Using age 7 years as an example, approxi-
mately 16% of girls and 12% of boys had overweight in the 2000s. Notably, 
until the 1980s, more children had underweight than overweight, after 
which the pattern reversed. The prevalence of childhood obesity was low 
during most of the study period but increased sharply during most recent 
decades. For instance, in the 2000s around 6% of girls and 5% of boys 
aged 7 years had obesity, thus approaching the current underweight levels. 
Even though most children had normal weight during the entire study 
period, the prevalence continuously declined. For example, at age 7 years 
the prevalence was approximately 86% in girls and 89% in boys in the 
earliest years and it decreased to approximately 71% in girls and 77% in 
boys in the latest years.
Conclusion: Our study shows that among Danish schoolchildren levels 
of underweight were greater than overweight until the 1980s, and that 
in the 2000s, underweight was still as prevalent as obesity. These find-
ings suggest that even though we are in the midst of an obesity epidemic 
among children, the health of children with underweight should also be 
paid attention to.

Fig. 1. Sex-specific trends in the prevalence (%) of body mass index status groups (normal weight, underweight, overweight and obesity) 
at age 7 years by year of measurement.
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AD10.06
Burden of Obesity-related Complications in Adolescents 
Living with Overweight and Obesity: A Retrospective Open 
Cohort Study in a UK Real-world Population

Pearson–Stuttard, J.1; Holloway, S.1; Sommer Matthiessen, K.2;  
Thompson, A.1; Capucci, S.2
1Lane Clark & Peacock LLP, London, United Kingdom 
2Novo Nordisk A/S, Søborg, Denmark

Introduction: A recent US retrospective cohort study found that among 
adults with obesity, healthcare costs and rates of hospitalization are greater 
in higher than in lower obesity classes,¹ and costs are higher in adults with 
more obesity-related complications (ORCs).² However, less is known 
about ORCs and costs in adolescents. We aimed to investigate the ORC 
and cost profiles of adolescents with overweight and obesity in a real-
world UK population.
Methods: This was a retrospective, open cohort study using Discover-
NOW, a real-world database of linked primary and secondary electronic 
health records covering 2.8 million people residing in North-West London. 
Adolescents aged 12 to 18 years were stratified by age- and sex-specific 
body mass index (BMI) percentiles: overweight (BMI ≥ 85th and < 95th 
percentile) and obesity (≥ 95th percentile). Adolescents with overweight 
also needed to have at least one relevant ORC (hypertension, dyslipidae-
mia, obstructive sleep apnoea or type 2 diabetes [T2D]) to be included. 
Index date was the date of first eligible BMI measurement in each BMI 
group in the study period (1 Jan 2004–31 Dec 2019). Participants were 
followed for 5 years. Serial cross-sections over the study period were 
assembled. Outcomes included the prevalence of ORCs and ORC multi-
morbidity (≥ 2 and ≥ 3 ORCs) and estimated per-person healthcare costs.
Results: In total, 32,143 adolescents were included. Baseline characteris-
tics are shown in Table 1. Between index date and year 5, the proportion 
of individuals with ≥ 2 and ≥ 3 ORCs increased (index year to year 5, 
overweight and ≥ 2 ORCs: 210% increase; obesity and ≥ 2 ORCs: 256%; 
overweight and ≥ 3 ORCs: 415%; obesity and ≥ 3 ORCs: 367%) (Figure 1). 
Per-person healthcare costs associated with overweight and obesity were 
higher in those with ORC multimorbidity (Table 2).
Conclusion: Overweight and obesity in adolescents is associated with the 
development of ORCs and ORC multimorbidity, which increased over 5 
years of follow-up in this UK real-world population. Quantifying the bur-
den of overweight and obesity in adolescents is an important step towards 
identifying the greatest unmet need and therefore where management or 
interventions are best targeted.
References 
1. Evans M, et al. Diabetes Obes Metab. 2022 Oct 20. doi:10.1111/dom.14897.
2. Pearson-Stuttard J, et al. Obes Facts. 2022;15(suppl 1):159–160. 

doi:10.1159/000524469.

lower risk of dissatisfaction with screening of height among those who 
desired a smaller body size, compared to children with no body image 
dissatisfaction, after controlling for SES of schools, ethnicity, height, and 
BMI. No association was found between the experience of weight mea-
surements and body dissatisfaction. Further, children from schools in 
areas with low SES status, reported significantly more dissatisfaction with 
the height and weight screenings, compared to children from schools with 
medium or high SES.
Conclusion: Body image has no association with height and weight 
dissatisfaction, except for a subsample, where the participants who pre-
ferred a smaller body size, had a significant reduction in dissatisfaction 
with height measure, compared to those who were satisfied or wanted a 
larger body size. However, those attending schools in areas with low SES, 
seem to have a substantial increased risk of dissatisfaction with height and 
weight measurements.
Reference
1. Burbeck, D., & Drummond, M. (2006). Very Young Children’s Body Image: 

Bodies and Minds under Construction. International Education Journal, 7(4), 
423–434.

Tab. 1. Associations between the experience of height and weight 
 measurements and two dimensions of body image, adjusted for covariates.

VARIABLES
HEIGHT
Crude OR 
(95 % CI)

HEIGHT
Adjusted OR 
(95 % CI)

WEIGHT
Crude OR 
(95 % CI)

WEIGHT
Adjusted OR 
(95 % CI)

Body Image 
Dissatisfaction 
(Ref: No 
dissatisfaction)

0.40 
(0.16, 1.02)

0.32 *
(0.12, 0.87)

0.83
(0.33, 2.10)

1.08
(0.51, 2.28)

Body Image 
Misperception 
(Ref: No 
misperception)

0.77
(0.37, 1.61)

0.71
(0.32, 1.56)

0.55
(0.18, 1.63)

0.83
(0.39, 1.79)

Gender
(Ref: Girls)

0.68
(0.36, 1.28)

0.63
(0.32, 1.24)

1.05
(0.58, 1.90)

1.06
(0.57, 1.98)

Ethnicity
(Ref: Both parents 
born in Norway)

2.05
(0.95, 4.43)

2.10 
(0.90, 4.68)

1.32
(0.61, 2.84)

1.13
(0.50, 2.54)

Socioeconomic 
status, SES
(Ref: Not low SES)

4.38 **
(1.94, 9.88)

4.54 **
(1.94, 10.64)

4.31 **
(1.92, 9.72)

4.20 **
(1.85, 9.55)

Height / BMI SDS 1.03
(0.74, 1.42)

1.02
(0.72, 1.43)

0.92
(0.68, 1.25)

1.06
(0.71, 1.58)

Level of significance: * < 0.05, ** < 0.01.

Children who selected an unhappy emoji were coded as dissatisfied, a neutral emoji as slightly dissatisfied and happy emojis were coded 
as satisfied with the screening.

Fig. 1. The children,s experiences of height and weight screening at school.
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AD11.01
Industry responses to the work of those involved in exposing 
the harmful practices of corporations

Mialon, M.1; Evans Reeves, K.2; Matthes, B.3; Chamberlain, P.3; Gilmore, A.3; 
Paichadze, N.4
1Trinity College Dublin, Ireland 
2Bath Spa University, UK 
3The University of Bath, UK 
4The George Washington University, USA

Understanding and addressing harmful corporate practices is a key 
 building block in protecting and promoting public health internationally. 
Corporations are however aggressive and inventive in their responses to 
health professionals, civil society organizations, scholars, journalists, and 
government officials, whose work focuses on highlighting these corporate 
practices. The tobacco industry, for example, monitored and spied on the 
activities of public health professionals, used misleading criticism of their 
work, and attacked their reputation and motivation.
With the present project, our aims were i) to map industry responses to 
the work of health professionals, civil society organisations, and schol-
ars involved in identifying, monitoring and raising awareness about the 
harmful practices of corporations, across the globe, ii) to identify solu-
tions to address these responses and better protect public health profes-
sionals, and, ultimately, public health policy.
Our project comprised three interrelated work packages. The first (WP1) 
involved a scoping review of: a) industry responses to the work of those 
exposing their harmful practices; b) public health community’s responses 
to these industry activities. The second (WP2) comprised an online sur-
vey sent to approximately 75-100 individuals who, through their profes-
sion, expose the harmful practices of corporations to generate new and 
up-to-date data on the form and trends in industry responses to health 
activities. We will focus on the perceptions and experiences of the survey 
participants. Thirdly, we conducted interviews (WP3) aimed at identify-
ing solutions to face these responses from the industry.
Ethics approval was granted from the ethics committee of Trinity Business 
School, Trinity College Dublin, Ireland.

AD11.02
Evaluating fourteen interventions promoting the selection 
of lower-calorie options in food delivery apps: Results from 
three randomised controlled trials

Bianchi, F.1; Luick, M.2; Brandy, L.2; Bone, J.1; Kelly, S.3; Farrington, J.3; 
Leung, J.3; Mottershow, A.3; Murar, F.3; Stuijfzand, B.3; Bain, F.1; Jebb, S. A.2; 
Harper, H.1; Pechey, R.2; Keleher, A.1
1Nesta 
2University of Oxford 
3Behavioural Insights Team

Introduction: More than 25M adults in the UK use delivery apps, such as 
UberEats, to order takeaways that are high in calories and nutrient-poor. 
Interventions promoting lower-calorie options in delivery apps could 
help reduce obesity. However, little is known on the effectiveness of this 
approach.
Methods: We developed a simulated food delivery app and conducted 
three randomised controlled trials. In each trial, participants did a simu-
lated order and the primary outcome was the number of calories at check-
out. In total, the trials included 23,783 adults and tested 14 interventions 
against a control. Data were analysed using gamma regressions.
Results: The first trial tested three interventions pre-selecting small 
portions by default. All three interventions significantly reduced calorie 
purchases with average effect sizes ranging from -5.5% (95%CI: -1.5% to 
-9.6%) to -12.5% (-8.5% to -16.6%) kcal/order (N=6000, all p<0.05). 

Fig. 1. 

Tab. 1.

Tab. 2.
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Conclusion: Our results indicate that the degree of feeling unsafe in a 
neighbourhood may limit the chances of successful weight loss in response 
to combined lifestyle interventions. Further studies are needed to assess 
whether this is related to increased stress levels or other environmental, 
social or neighbourhood factors.

AD11.04
Understanding Socioeconomic Inequalities in Body Mass 
Index and Body Composition through Interactions between 
Internalising/Externalising Symptoms and Environmental 
Conditions

Bridger Staatz, C.1; Kelly, Y.2; Lacey, R. E.2; Hardy, R.3
1Centre for Longitudinal Studies, University College London, London, UK 
2Department of Epidemiology and Public Health, University College London, 
London, UK 
3School of Sport, Exercise and Health Sciences, Loughborough University, 
Loughborough, UK

Introduction: Previous studies have linked both adolescent mental 
health, such as internalising and externalising symptoms, and environ-
mental conditions, such as fast-food density and green spaces, to inequal-
ities in obesity over the life course. However, few studies have explored 
interactions between the two when considering inequalities in adiposity. 
Therefore, we aimed to assess if internalising and externalising symptoms 
mediate associations between socioeconomic position (SEP) and adipos-
ity among adolescents and explored if the strength of the mediating paths 
is influenced by environmental characteristics. 
Methods: To examine this, we used 9,266 participants from the 
Millennium Cohort Study (MCS) in the UK, to explore associations 
between household income at age 7 and body composition, measured by 
bioelectrical impedance analysis, and body mass index (BMI) at 17 years 
old. Structural equation modelling was applied to explore mediation of 
inequalities by internalising and externalising symptom factors at age 11, 
and to explore moderated mediation of pathways by testing interactions 
between environmental characteristics at age 11 (area-level deprivation, 
green space density, domestic garden density and fast-food density) and 
internalising/externalising symptoms. For each outcome and moderator, 
three mediating paths were estimated for internalising and externalis-
ing symptoms that are conditional on the level of the moderator (low, 
medium, high). 
Results: Mediating paths from disadvantaged family-level SEP, through 
internalising symptoms, to higher Fat Mass Index (FMI), Fat Mass to 
Fat Free Mass Ratio (FM:FFM) and BMI were demonstrated. Moderated 
mediation was observed, as the positive association between higher 
internalising symptoms and higher FMI, FM:FFM and BMI was stron-
gest for those living in the most deprived and least green areas, whilst 
no mediation was observed in the most advantaged and in greener areas. 
Conversely, for externalising symptoms, mediating paths from disadvan-
taged family-level SEP to lower FMI, FM:FFM and BMI were demon-
strated in the most deprived and least green areas.
Conclusion: These findings suggest that for individuals living in disad-
vantaged family circumstances, that improving access to green spaces and 
addressing area-level deprivation may be an effective way to break the link 
between internalising symptoms and higher adiposity. The findings for 
externalising symptoms are more complex, and likely explained by differ-
ent mechanisms, such as hyperactivity, that’s characteristic of externalis-
ing symptoms.

The second trial tested four interventions repositioning foods and restau-
rants to make lower-calorie options more prominent. All interventions 
significantly reduced calorie purchases with effect sizes ranging from 
-6.4% (-3.3% to -9.4%) to -15% (-12.2% to -18%) kcal/order (N=9003, 
all p<0.05). 
The last trial tested seven calorie labels. Five out of seven labels signifi-
cantly reduced calorie purchases with effect sizes ranging from -4.3% 
(-0.4% to -7.9%) to -7.8% (-4% to -11.4%) kcal/order (N=8780, all p<0.05). 
Conclusions: Behavioural interventions could help people select 
 lower-calorie options when ordering takeaways in delivery apps. Overall, 
positioning interventions emerged as the most promising approach, fol-
lowed by interventions pre-selecting smaller portions by default, and 
finally calorie labels. Future research should assess the long-term impact 
of these interventions when implemented in the real world.

AD11.03
Neighbourhood safety is associated with more weight loss 
and reduction in waist circumference during a combined 
lifestyle intervention for patients living with obesity

Brouwer, B.; Kuckuck, S.; Meeusen, R.; Mohseni, M.; Van Rossum, E.
Obesity Center CGG, Department of Internal Medicine, Division of 
Endocrinology, Erasmus MC, University Medical Center Rotterdam, Rotterdam, 
The Netherlands

Introduction: Lifestyle interventions can play an important role in 
addressing the issue of obesity (body-mass index ≥ 30 kg/m2). Low social 
economic status – often measured using neighbourhood characteristics or 
zip codes – is identified as a risk factor for obesity. Little is known about 
the role of neighbourhood characteristics in predicting weight loss in 
response to lifestyle interventions. This study seeks to examine the rela-
tionships of self-reported neighbourhood characteristics with changes in 
waist circumference and weight in response to a 1.5 year multidisciplinary 
combined lifestyle intervention for patients living with obesity. 
Method: We included 122 patients living with obesity (74.6% women, 
mean BMI = 39 kg/m2) who participated in a multidisciplinary combined 
lifestyle intervention (CLI) with cognitive behavioral therapy between 
October 2011 and April 2022. At baseline, patients were asked to complete 
a questionnaire assessing neighbourhood characteristics focusing on 5 
factors: neighbourhood safety (four items), neighbourhood attractiveness 
(four items), social cohesion (three items), access to grocery stores (1 item) 
and sport facilities (1 item). In addition, we measured anthropometrics at 
baseline (before the start of the intervention, T0), after 10 weeks (T1) and 
after 1.5 years (the end of the weight maintenance phase of the program, 
T2). We investigated the association of the five factors within neighbour-
hood characteristics at baseline with relative change in weight and waist 
circumference at these initial and longer-term evaluation moments using 
linear regression analysis, adjusted for sex, age and educational level.
Results: Higher scores on neighbourhood safety were associated with more 
weight loss between T0 and T1. This association persisted after adjustment 
for sex, age and educational level (N=105, β = 1.341 [95%CI:.595; 2.087], 
p = <.001). Similarly, there was an association of neighbourhood safety 
with greater weight loss and a decrease in waist circumference between 
T0 and T2 (N=73, β = 3.228 [95%CI: 1.336; 5.240], and N=70, β = 2.640 
[95%CI:.383; 4.896], respectively both p <.05). 
Patients living with obesity who experience more social cohesion in their 
neighbourhood tended to have a larger initial decrease in waist circum-
ference, adjusted for sex, age and educational level (N=103, β = 1.273 
[95%CI: -.060; 2.605], p =.061). Similarly, they tended to have more ini-
tial weight loss (N=105, p =.083, β =.697 [95CI%: -.092; 1,487]), which 
was not significant anymore after adjustment for sex, age and educational 
level. No significant associations were found between social cohesion and 
T0-T2 weight and waist circumference loss (N=73, p >.05).
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AD11.06
The Prominence of Healthy and Unhealthy Food in 
Supermarkets in Urban Ireland

O'Mahony, S.1; McCann, A.2; Collins, N.2; Doyle, G.3; Burke, K.4; Moore, A.5; 
Gibney, E. R.3
1Food Safety Authority of Ireland, IFSC, Dublin 1, Ireland and University College 
Dublin, Belfield, Dublin 4, Ireland 
2Food Safety Authority of Ireland, IFSC, Dublin 1, Ireland 
3University College Dublin, Belfield, Dublin 4, Ireland 
4University of Limerick, Co Limerick, Ireland 
5Ulster University, Coleraine, Northern Ireland

Purpose: Dietary intakes of sugar and saturated fat in adults living in 
Ireland are in excess of the World Health Organisation recommendations 
[1, 2]. Supermarkets account for 91% of food purchased from grocery 
retailers in Ireland [3]. Despite the importance of supermarkets in con-
sumer food choice, to date there has been no research on the prominence 
of healthy and unhealthy foods sold in Irish supermarkets. The aim of this 
study was to measure the prominence of shelf space allocated to healthy 
and unhealthy foods in supermarkets in Dublin, Ireland.
Methods: Three of the five large grocery retailers in Ireland participated 
in the study, accounting for over 50% of market share [3]. Supermarkets 
in Dublin, Ireland were mapped and sampled representatively [4]. The 
INFORMAS “Food Retail Module: Food Availability in Supermarkets 
Protocol” was applied in 36 supermarkets between October 2021 – March 
2022 [5]. Shelf space (height (cm)xlength(cm)) and location were mea-
sured for seven food categories, representative of healthy and unhealthy 
food offerings. Shelf prominence was categorised as per the GroPromo 
tool [6]. The prominence of available shelf space for healthy and unhealthy 
foods was calculated as defined by the protocol [5]. The proportion of 
shelf space allocated to healthy and unhealthy food in areas of low (edge), 
medium (aisle, island, endcap B and entrance) and high (endcap A, check-
out end, checkout side) prominence were calculated.
Results: The study found highly prominent shelf space (endcap A, check-
out end, checkout side) was more frequently allocated to unhealthy 
food than healthy food (16% vs. 1%). In contrast, shelf space with low 
prominence (edge) was more frequently allocated to healthy food than 
unhealthy food (30% vs. 7%). The distribution of shelf space with medium 
prominence (aisle, island, endcap B and entrance) was considerably dif-
ferent with 70% being allocated to healthy and 77% to unhealthy foods.
Conclusion: This study found highly prominent shelf space is more fre-
quently allocated to unhealthy food and less prominent shelf space is more 
frequently allocated to healthy food in supermarkets in Dublin, Ireland. 
These findings indicate an opportunity to improve the prominence of 
shelf space allocated to healthy food in Irish supermarkets to support 
healthier food choice.
References
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AD11.05
Inhabitants’ perspectives about the current healthy weight 
approach activities and facilities in five Dutch low SEP 
neighborhoods

Ter Bogt, M.1; Bevelander, K.1; Te Riele, Y.2; Molleman, G.1;  
Van Den Muijsenbergh, M.3; Fransen, G.1
1Primary and Community Care, Radboud University Medical Centre, 6500 HB 
Nijmegen, The Netherlands; AMPHI Academic Collaborative Centre, 6500 HB 
Nijmegen, The Netherlands 
2Primary and Community Care, Radboud University Medical Centre, 6500 HB 
Nijmegen, The Netherlands 
3Primary and Community Care, Radboud University Medical Centre, 6500 HB 
Nijmegen, The Netherlands; Pharos, The Dutch Centre of Expertise on Health 
Disparities, 3507 LH Utrecht, The Netherlands

Introduction: The physical and social environment are important pre-
dictors of healthy weight among residents, especially in low socioeco-
nomic position (SEP) neighborhoods. To further enable residents living 
in low SEP neighborhoods to engage in healthy energy-balance related 
behaviors, the living environment should encourage a healthy lifestyle. 
Therefore, the current study aimed to examine in five municipalities how 
residents living in low SEP neighborhoods experience their neighborhood 
as affecting their energy-balance related behavior and which leverage 
points can be identified in the system. 
Methods: All research phases were performed in collaboration with four 
residents as co-researchers. Residents living in five low SEP neighbor-
hoods were recruited via their front door. 47 semi-structured interviews 
were conducted about the living environment facilities within the neigh-
borhood and healthy weight activities within the municipality. Interviews 
were coded deductively via rapid coding in five steps per theme. 
Preliminary Results: Most facilities that influence energy-balance related 
behaviors, such as food supply and walking and cycling paths, were 
appreciated by residents, whereof green surrounding the municipality 
stood out. Within some neighborhoods facilities were missed by partic-
ipants, such as a supermarket or sports associations. Multiple activities 
were organized, but these were often not familiar among residents, while 
residents desired contact with their neighbors. Feeling left out, limited 
finances, physical distance and hard personal circumstances were import-
ant reasons to not participate in community facilities and activities. 
Discussion: The experiences and identified leverage points may be used 
to improve the healthy weight approach from a system science perspec-
tive. Implications are discussed for the improvement of living environ-
ment facilities within the neighborhood and healthy weight activities. 
Community engagement is required to tailor activities and facilities 
towards residents. Engaging residents via their front door offers a great 
potential to get insights into their experiences.
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AD12.02
The restaurant industry’s charitable activities: What do 
children aged 9-17 years think of them and what’s their 
potential effect on children’s purchasing behaviours?

Pauzé, E.1; Potvin Kent, M.2; Minaker, L.3
1Interdisciplinary School of Health Sciences, Faculty of Health Sciences, 
University of Ottawa, Ottawa, Canada 
2School of Epidemiology and Public Health, Faculty of Medicine, University of 
Ottawa, Ottawa, Canada 
3School of Planning, Faculty of Environment, University of Waterloo, Waterloo, 
Canada

Background: Large Canadian restaurant chains, who mostly sell cal-
orie-dense products high sodium, fat, and sugar, are known to under-
take and advertise their charitable activities. Children’s exposure to the 
advertising of such initiatives may shape their attitudes towards these 
restaurants and their purchasing behaviors. This study sought to assess 
children’s views of the restaurant industry’s charitable activities.
Methods: The prevalence of children’s views was assessed using a 
cross-sectional survey representative of the Canadian population by age, 
region, and sex (n= 1,500 children aged 9-17 yrs). Multiple logistic regres-
sions were performed to identify the socio-demographic correlates of 
children’s supportive views. Concurrently, the views of 27 children were 
explored using semi-structured interviews. Interview transcripts were 
coded and thematically analyzed.
Results: 52% and 45% of surveyed children reported thinking restau-
rants do charitable activities to improve their reputations or to sell more 
food, respectively, while 34% thought restaurants did these activities 
because they care about people. 31% of children reported really liking 
restaurants who participate in charitable activities and 18% reported 
having bought or asked their parents to buy food from restaurants 
because of these activities. Independent of sex, race, and household 
income, the odds of viewing restaurants who do charitable activities as 
altruistic (AOR=1.594; 95%CI:1.272-1.997) and liking these restaurants 
(AOR=1.456; 95%CI:1.154-1.837) was greater among children aged 9-12 
compared to those aged 13-17. The odds of liking restaurants who partic-
ipate in charitable activities (AOR=1.369; 95%CI:1.011-1.855) and buying 
or asking parents to buy food from restaurants because of these activi-
ties (AOR=1.472; 95%CI:1.022-2.118) was higher among children from 
lower income households (<50K/yr) than those with the highest income 
(≥100K/yr). Qualitative interviews found that children could recall the 
charitable activities of large Canadian restaurant chains. Some children 
viewed restaurants’ charitable activities positively and said these activities 
would or have incited them to patronize restaurants. Factors influencing 
their views or behaviours included the products tied to the charitable 
activity, the supported charity or cause and the restaurant involved.
Conclusion: Findings suggest that children are influenced by the restau-
rant industry’s charitable activities. Self-reported effects should be con-
firmed with further research. The promotion of these initiatives should 
also be considered in the design of policies aimed at protecting children 
from unhealthy food marketing.

AD12 – Food Marketing

AD12.01
Children’s Overall Exposure to High Fat, Sugar and Salt Food 
and Non-alcoholic Beverage Marketing in the UK
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Christiansen, P.1
1Department of Psychology, University of Liverpool, Liverpool, England 
2MRC Epidemiology Unit, University of Cambridge, Cambridge, England 
3School of Health and Social Development, Deakin University, Victoria, Australia 
4Institute for Intelligent Systems Research and Innovation, Deakin University, 
Victoria, Australia 
5Early Start, School of Health & Society, University of Wollongong, NSW, 
Australia 
6Institute for Social Marketing and Health, University of Stirling, Stirling, 
Scotland 
7School of Epidemiology and Public Health, Faculty of Medicine, University of 
Ottawa, Ottawa, Canada 
8School of Education, Childhood, Youth & Sport, The Open University, Milton 
Keynes, England 
9Obesity UK

Introduction: Exposure to the marketing of foods and beverages high 
in fats, salt, and sugar (HFSS foods) negatively affects children’s eat-
ing behaviour¹. Unhealthy diets are potent drivers of weight gain and 
non-communicable diseases, which are of significant public health 
concern. 
New UK restrictions on the advertising of HFSS foods on television and 
online are due to be implemented in October 2025 with the aim of reduc-
ing children’s exposure. This study will assess UK children’s current expo-
sure to HFSS marketing across multiple media and settings, to provide 
comprehensive baseline data.
Specifically, this project will:
i. Quantify the volume and nature of food marketing that UK children 

and young people (5-16 years) are exposed to across TV, digital, out-
doors, cinema, audio, and print media. 

ii. Determine if exposure differs by household income, ethnicity, age, 
gender. 

Methods: A nationally-representative sample of 838 parent-child dyads 
recruited via a research panel (Qualtrics) completed an online survey 
during summer 2022. The survey collected sociodemographic informa-
tion and data on children’s device use and media consumption (television, 
internet, cinema, audio, print). This will be combined with TV advertising 
data from a commercial provider and researcher-led monitoring data for 
the cinema, audio, and print media popular with children, using adapted 
versions of standardised protocols² to quantify overall weekly food mar-
keting exposure (including the proportion that is HFSS) in our sample.
To measure food advertising in the outdoor streetscape (including bill-
boards, bus shelters, and signage), the areas around twelve randomly 
sampled schools (six primary and six secondary, stratified by deprivation) 
across Liverpool and Glasgow are being assessed. Zones within a 1km 
radius of each school have been divided into six equal sections and routes 
from the midpoint of each section to the school have been walked by 
researchers with handheld 360 degree cameras. Digital device screen cap-
ture is being undertaken with a subsample of survey respondents (n=200) 
to quantify food marketing in digital media. Participants are required to 
record the screen (using the Indeemo app) of the mobile device they typi-
cally use on three occasions for ten minutes each, while partaking in their 
usual online activity. An automated system, using deep-learning algo-
rithms, will be used to identify food brands and extract relevant frames 
(from outdoor and digital media videos) for coding.
Results: Data collection and analysis are ongoing. Assessing current expo-
sure to HFSS marketing will create a baseline for later policy evaluation, 
inform assessments of the proposed policy’s impact, and contribute to 
future policy development in the UK and beyond.
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AD13.02
Prevalence of fatty liver disease associated with metabolic 
dysfunction, concordance between biopsy and non-invasive 
methods, and predictive factors of remission 3 years after 
bariatric surgery

Lecube, A.1; Mestres, N.2; Sánchez, E.1; Martí, R.1; Zorzano, M.1;  
De La Fuente, M.2; López Cano, C.1; Soler, A.1; Santamaría, M.2; León, J.1; 
Herrerías, F.2; Bueno, M.1
1Endocrinology and Nutrition Department, Arnau de Vilanova University 
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Introduction: Obesity is the main risk factor for the development of met-
abolic dysfunction-associated fatty liver disease (MAFLD). The difficulty 
of performing liver biopsies on a routine basis leads us to seek non-inva-
sive methods that can facilitate the staging of the disease and carry out 
longitudinal studies. Formulas that combine clinical and analytical data 
[Fatty Liver Index (FLI) or Fibrosis-4 (FIB4)], elastography and analysis 
of circulating metabolites by magnetic resonance imaging (OWLiver) 
stand out. 
Our study has a double Objective: (i) To evaluate the prevalence of 
MAFLD and the concordance between liver biopsy and the OWLiver 
method in patients undergoing bariatric surgery; (ii) To evaluate the per-
centage of remission of MAFLD after 3 yrs of bariatric surgery using the 
OWLiver method, which combines the study of metabolites in periph-
eral blood by magnetic resonance with analytical data, and to analyze the 
pre-surgical factors that predict remission.
Methods: (i) Retrospective study with 117 patients who underwent 
consecutive bariatric surgery and who had a liver biopsy and a base-
line peripheral blood sample; (ii) Descriptive-prospective study with 80 
patients who underwent bariatric surgery before 2018, with both a base-
line peripheral blood sample and after a 3 yrs follow-up period. Patients 
with a histological diagnosis other than MAFLD were excluded. The FLI 
and FIB-4 indices were also calculated.
Results: The histological result shows that only in 5 patients (4.3%) the 
biopsy was reported as normal, with steatosis (66.7%) and steatohepa-
titis (28.2%) predominating. The discrepancy between liver biopsy and 
OWLiver was greater in those patients with higher BMI (42.5±5.3 vs 
45.3±6.7 Kg/m²; p=0.016) and lower FLI score [97.8 (69,2-99.9) vs. 98.7 
(81.6-99.9)%; p=0.047]. The multivariate analysis showed that the only 
variable that was independently associated with the discrepancy between 
diagnostic techniques was BMI (R²=0.048; the lower the BMI, the lower 
the agreement).
At 3 yrs after surgery and after more than 10 points of BMI loss, the per-
centage of patients without liver disease increased (from 5.0 to 26.3%) and 
those with steatohepatitis decreased (from 25.1% to 7.5%), while steatosis 
remained stable (from 60.0% to 65.1%). The patients who achieved remis-
sion were more frequently women (85.7% vs 61.0%; p=0.032), younger 
(43.0±10.9 vs 50.8±10.2 years; p=0.004 ), without diabetes (14.2% vs 
37.2%; p=0.042) and with lower FIB-4 [0.72 (0.29-1.91) vs 0.98 (0.35-
2.18); p=0.001]. Finally, in the multivariate analysis, the variables that 
were independently associated with MAFLD remission were age and gen-
der (R²=0.195).
Conclusion: MAFLD is a disease frequently present in patients with 
severe obesity (94.9%) whose severity can be assessed with high effi-
ciency using non-invasive methods. The coincidence between biopsy and 
non-invasive methods is high, although it decreases as the degree of obe-
sity increases. Furthermore, MAFLD remits in only a quarter of patients 
3 yrs after bariatric surgery. This remission is more likely in young women 
without diabetes and with a lower baseline FIB-4.
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Association between incidence of type 2 diabetes and 
mortality in patients with obesity: up to 30 years follow-up 
of the Swedish Obese Subjects study
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Introduction: Life expectancy is reduced in patients with obesity, which 
may partially be explained by obesity-related type 2 diabetes and its com-
plications. Here, we examined the long-term mortality in relation to dia-
betes incidence after bariatric surgery or usual care in patients free from 
diabetes at baseline from the Swedish Obese Subjects study.
Methods: This study includes 2863 patients without type 2 diabetes at 
baseline and with available information on diabetes status at the 2-year 
follow-up. Patients were treated with bariatric surgery (n=1471) or usual 
obesity care (n=1392). At inclusion, age was 37-60 years and BMI was ≥34 
kg/m2 in men and ≥38 kg/m2 in women. Patients were recruited between 
September 1, 1987, and January 31, 2001, and median follow up was 26.1 
years (interquartile range, 22.7 to 28.7 years). The Swedish Cause of Death 
Register, case sheets and autopsy reports were assessed to determine the 
direct cause of death. Analyses were adjusted for preselected risk factors 
(age, sex, BMI and smoking at baseline, and year of inclusion in the study). 
This study is registered with ClinicalTrials.gov, NCT01479452. 
Results: Overall, 146 patients had type 2 diabetes at the 2-year examina-
tion, whereas 2717 remained diabetes-free. The majority of patients who 
were diagnosed with type 2 diabetes (n=140) were usual care controls. 
During follow-up, overall mortality rates were 18.3 deaths per 1000 per-
son-years (95% CI:14.1-23.9) in the subgroup diagnosed with diabetes 
and 10.9 deaths per 1000 person-years (95% CI:10.2-11.8) in the sub-
group that remained diabetes-free (adjusted hazard ratio (AdjHR) 1.54, 
95% CI:1.16-2.05, p=0.003). Specifically, cardiovascular mortality was 
higher in the subgroup with incident diabetes at the 2-year follow-up (Adj 
sub-HR 1.74 (95% CI: 1.09-2.77), p=0.021). Similarly, higher overall mor-
tality rates were found in patients with incident diabetes at the 10-year 
follow-up (AdjHR 1.41, 95% CI:1.14-1.75, p=0.002).
Conclusion: Absence of type 2 diabetes, typically observed after bariatric 
surgery, was associated with reduced long-term mortality, mainly due to 
decreased cardiovascular death.
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to surgery. The lifestyle modification program group included 91 partici-
pants (cases) compared to 123 participants (controls) in the non-lifestyle 
modification program group. WL% was measured at follow-up times of 1, 
3, 6, 12, 24, 36, 48, and 60 months. 
Results: The lifestyle modification program group achieved a clinically 
significant WL% (−7.5%) before bariatric surgery, and at the time of sur-
gery, the two groups had similar body weights and demographic statuses. 
At all points until the 24-month follow-up, the two groups displayed 
similar WLs%. With regard to the longer follow-ups, the lifestyle modi-
fication program group maintained weight loss until the last time-point 
(60 months), whereas the non-lifestyle modification program group expe-
rienced weight regain at 36, 48, and 60 months. 
Conclusion: In a real-world context, a 6-month structured behavioral 
lifestyle modification program before bariatric surgery seems to prevent 
longer-term weight regain. Therefore, it is worth establishing new guide-
lines that recommend the inclusion of lifestyle modification programs in 
the preparation phase prior to bariatric since patients who adhere to such 
programs seem to have better weight-loss outcomes in the longer term 
(five years later). This type of program should be considered a useful strat-
egy to improve bariatric surgery outcomes.

AD13.05
Post-prandial hyperinsulinemic hypoglycemia after Roux-en-
Y-gastric bypass: 20 years of experience in a tertiary center

Vanesa Paola, F. E.1; Efrain, C. V.1; Marta, C. M.1; Irene, H. H.1;  
Enzamaria, F.1; Marta, S. P.2; Ramón, V.3; Andreea, C. M.1
1Endocrinology and Nutrition Department, Hospital Universitari Vall Hebron, 
Institut de Recerca Vall d’Hebron, Universitat Autònoma de Barcelona (VHIR-
UAB), Barcelona, Spain. CIBER de Diabetes y Enfermedades Metabólicas 
Asociadas. Instituto de Salud Carlos III, Spain. 
2Endocrinology and Nutrition Department, Hospital Universitari Gran Canaria 
Doctor Negrín, Spain 
3Bariatric and Metabolic Surgery Department, Vall d’ Hebron University 
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Background: Roux-en-Y gastric bypass (RYGB) is the most common sur-
gical procedure for the treatment of severe obesity. Post-prandial hyper-
insulinemic hypoglycemia (PHH) is a serious complication of RYGB. Its 
prevalence in different reported series is heterogeneous and long-term 
follow-up data is scarce. Furthermore, currently there are no reliable bio-
markers able to predict the occurence of PHH or the response to treat-
ment. On these bases we aimed to evaluate the prevalence of PHH, clinical 
characteristics and predictive factors of response to treatment in patients 
diagnosed with PHH following RYGB at our site.
Material-Methods: Cross-sectional study based on the review of med-
ical records of all the patients that underwent bariatric surgery in our 
hospital from the beginning of BS performance to the present (January 
2001-December 2022).PHH was diagnosed using modified oral glucose 
tolerance test, with 100g glucose (mOGTT).

AD13.03
Weight regain following bariatric surgery and In vitro 
fertilization outcomes

Machtinger, R.1; Zemer Tov, B.1; Igawa, M.2; Lieberman, G.1; Orvieto, R.1; 
Ziv Baran, T.2
1Sheba Medical Center 
2Tel Aviv University

Background: To estimate time to pregnancy and live birth and to evaluate 
the effect of weight regain among women with a history of bariatric sur-
gery (BS) who underwent in vitro fertilization (IVF) treatments. 
Materials-Methods: Historical cohort study. A total of 78 female patients 
that were treated in a single University Affiliated Tertiary Medical Center, 
between 2013 and 2022, were included. Clinical data was retrieved for all 
patients who had previous BS and underwent IVF treatments. Time to 
pregnancy and live birth was evaluated for all patients. Then, time to preg-
nancy and live birth was compared between patients who regained less 
than and greater than three units of body mass index (BMI), from their 
nadir weight after surgery (approximately five kg). A Kaplan-Meier curve 
was used to describe time to positive β-hCG, clinical pregnancy, and live 
birth. Kaplan Meier curve and log-rank tests were used to compare time 
to positive β-hCG, clinical pregnancy and live birth among the two groups 
of weight regain. 
Results: Positive β-hCG, clinical pregnancy and live birth rates following 
bariatric surgery were 89.4%, 78.9% and 50.8%, respectively. The median 
time from the beginning of IVF treatments to a positive β-hCG test was 
2.97 months (95%CI 1.04-4.89 months), to a clinical pregnancy was 7.1 
months (95%CI 3.56-10.91) and to a live birth was 20.2 months.
Women who maintained their nadir BMI following bariatric surgery, had 
nearly twice the chance to achieve a clinical pregnancy (HR 1.894, 95%CI 
1.012-3.545, p=0.046), and were approximately three times more likely to 
achieve a live birth (HR 2.931, 95%CI 1.261-6.810, p=0.012), compared to 
those who regained at least three units of BMI.
Conclusion: Women, who underwent BS and and did not not achieve 
pregnancy by 24 months of IVF treatments had significantly low chance 
of becoming pregnant with continued treatment. Weight regain of more 
than three units of BMI from the nadir BMI after BS was associated with a 
lower rate of live birth and a prolonged time to achieve clinical pregnancy 
and live birth.

AD13.04
The impact of lifestyle modification program delivered before 
bariatric surgery in preventing long-term weight regain after 
surgery: A 5-year follow-up study

El Ghoch, M.1; Vaccaro, S.2; Itani, L.1; Scazzina, F.3; Bonilauri, S.4;  
Cartelli, C.4; Pellegrini, M.5
1Department of Nutrition and Dietetics, Faculty of Health Sciences, Beirut Arab 
University, P.O. Box 11-5020 Riad El Solh, Beirut 11072809, Lebanon 
2Clinical Nutrition Unit, Azienda Unità Sanitaria Locale—IRCCS di Reggio Emilia, 
42123 Reggio Emilia, Italy 
3Human Nutrition Unit, Department of Food and Drug, University of Parma, 
43125 Parma, Italy 
4General and Urgent/Emergency and Bariatric Surgery Unit, Azienda Unità 
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5Department of Biomedical, Metabolic and Neural Sciences, University of 
Modena and Reggio Emilia, 41125 Modena, Italy

Introduction: It is still unclear whether weight loss (WL) achieved by 
means of lifestyle modification programs before bariatric surgery can 
improve long-term WL outcomes after surgery. For this reason we aimed 
to assess the impact of a 6-month structured lifestyle modification pro-
gram based on behavioral treatment delivered before surgery, on WL% 
after gastric bypass surgery. 
Methods: Two groups of patients were selected from a large cohort of par-
ticipants with obesity who underwent gastric bypass at Santa Maria Nuova 
Hospital (Reggio Emilia, North Italy). The groups were categorized as 
those who have or have not received lifestyle modification program prior 

Fig. 1. Change in WL% over time in the “lifestyle modification program” (in 
blue) and “non-lifestyle modification program” (In red) groups. * Significant 
at p < 0.01.
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muscle mass prior to BS favors greater loss of bone mass in the LS and FN 
over one year of follow-up.

Conflict of Interest: None Disclosed.

Funding: No funding to report.

AD14 – Immunometabolism/Inflammation

AD14.01
Effects of a chronic intake of the natural sweeteners erythritol 
and xylitol on vascular function, abdominal fat and glucose 
tolerance in patients with obesity
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Introduction: Erythritol and xylitol are two natural sweeteners. They 
are of interest as sugar substitutes as they have low glycemic indexes, and 
induce satiation mechanisms. Erythritol has beneficial effects on endothe-
lial cell function and arterial stiffness in patients with diabetes [1]. Xylitol 
has beneficial effects on visceral fat mass, plasma insulin and glycemia in 
rats [2, 3]. It is currently not known whether a chronic intake of erythritol 
and xylitol affects vascular function, abdominal fat and glucose tolerance 
in patients with obesity. 
Methods: Forty-two patients with obesity (BMI mean±SD: 34.5±3.4 
kg/m2) but without diabetes (HbA1C mean±SD: 5.3±0.4%, all <6.5%) 
were randomized to consume either 12g of erythritol or 8g of xylitol three 
times a day for five weeks or to be part of the control group (no substance). 
Before and after the intervention period, arterial stiffness was assessed 
using a vascular screening system, abdominal fat mass was assessed with 
magnetic resonance imaging, and glucose and insulin plasma concentra-
tions were measured during an oral glucose tolerance test (OGTT). Data 
were analyzed by linear mixed effect model.
Results: The chronic intake of erythritol and xylitol had no effect on vas-
cular function. Neither the time (pre or post intervention), nor the treat-
ment (erythritol, xylitol or control) effects were significantly different for 
the left-brachial pulse wave velocity. The chronic intake of the sweeten-
ers also had no effect on abdominal fat. Neither the time, nor the treat-
ment effects were significantly different for total liver volume, liver fat 
percentage and visceral and subcutaneous adipose tissues. Furthermore, 
the intervention had no effect on glucose tolerance. Neither the time, nor 
the treatment effects were significantly different for the glucose and insu-
lin concentrations at all time points during the OGTT (0, 30, 60, 90, 120 
min). The areas under the curve for glucose and insulin also did not differ 
neither before and after intervention nor between the groups. 
Conclusions: We conclude that the chronic intake of erythritol and xylitol 
over five weeks does not affect vascular function, abdominal fat mass and 
glucose tolerance in patients with obesity. These results imply that eryth-
ritol and xylitol can be consumed safely with regard to vascular function, 
abdominal fat mass and glucose tolerance, even by patients with obesity 
and therefore at risk of hypertension and cardiovascular diseases, hepatic 
steatosis and type two diabetes.
References
[1] Flint, N., et al., Effects of erythritol on endothelial function in patients with 

type 2 diabetes mellitus: a pilot study. Acta Diabetol, 2014. 51(3).
[2] Amo, K., et al., Effects of xylitol on metabolic parameters and visceral fat 

accumulation. J. Clin. Biochem. Nutr., 2011. 49(1).
[3] Kishore, P., et al., Xylitol prevents NEFA-induced insulin resistance in rats. 

Diabetologia, 2012. 55(6).

Results: 2176 medical records of patients undergoing BS were reviewed: 
1226 RYGB of which 85 patients with PHH were identified (6.9% prev-
alence), approximately 62.38 ± 56.74 months after BS (mean age 51, 
40±11.69 years, 87.05% women, BMI pre-BS 43.26±5.711 Kg/m2). The 
PHH treatment was: diet: 58% cases, pharmacological treatment: 40%, 
RYGB reversal 31.76% (RE-DO) - of the 27 patients who underwent 
RE-DO 12 presented persistence of PHH and pharmacological treatment 
was added. The patients who were controlled with diet alone presented a 
significantly lower peak of insulinemia and a decrease in glycemia after 
the mOGTT. No other clinical or biochemical parameter showed signifi-
cant differences and can be used a biomarker.
Conclusions: In our series we found a high prevalence of PHH after 
RYGB compared to previously reported data. Most of the patients were 
controlled with a specific diet. Nevertheless, in a significant percentage 
was necessary to intensify the treatment (pharmacological and/or sur-
gical). Higher reactive hyperinsulinemia after mOGTT, could be a bio-
marker to predict response to treatment of PHH.

AD13.06
Effects of Bariatric Surgery on Muscular Function, Metabolic 
Profile and Bone Mineral Density in Women with Obesity and 
Positive Parameters for Sarcopenia: a one-year follow-up
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Introduction: Sarcopenic obesity is a risk factor for metabolic and mus-
culoskeletal disorders. Bariatric surgery (BS) promotes changes in body 
composition with loss of fat mass, but also loss of muscle mass and bone 
mineral density (BMD). There is a gap in the literature whether the 
clinical benefits of BS could be attenuated in the presence of sarcopenia 
(SARC) prior to BS. 
Objectives: We prospectively evaluated musculoskeletal and metabolic 
parameters in obese women before BS and after one, three and six months 
and approximately one year of BS follow-up (Roux-en-Y gastric bypass 
or sleeve gastrectomy), in addition to evaluating the impact of positive 
parameters for SARC, low muscle mass or low muscle strength, before BS 
as a risk factor for worse clinical outcomes during the follow-up of this 
surgery. 
Methods: Participants were recruited in 2018 and the sample was evalu-
ated and subsequently divided into two groups: individuals with sarcope-
nic-obesity parameters (SOP) and individuals without sarcopenic-obesity 
parameters (OB group). Parameters related to SARC were defined as low 
handgrip strength (HG) or low appendicular skeletal mass adjusted for 
weight (ASM/weight × 100, %) in the lowest quartile of the sample. Body 
composition (bioimpedance), BMD (dual-energy X-ray absorption), 
metabolic and inflammatory profiles were evaluated. Weight loss was 
similar between groups (p>0.05). Both groups underwent gastric bypass 
and sleeve gastrectomy in the same proportion (p>0.05). Weight, body 
mass index (BMI), fat mass, body fat percentage (BFP), lean mass, fat-free 
mass (FFM), fat-free mass index, and HG were reduced in both groups 
during the first year follow-up (p<0.05). Women with SOP had lower 
FFM, ASM/weight × 100.% and HG than those with obesity (p<0.05). 
Total cholesterol, LDL-cholesterol, triglycerides, fasting blood glucose, 
glycated hemoglobin, insulin and HOMA-IR were reduced, while HDL-
cholesterol increased in both groups over one year (p<0.05). Both groups 
showed reduced BMD at all sites [lumbar spine (LS), femoral neck (FN) 
and total femur (TF)] over one year of follow-up (p<0.05). The SOP group 
had lower BMD, Z score and T score in LS and FN compared to the obe-
sity group (p<0.05). 
Conclusion: BS promoted weight loss, improvement of BFP, glucose, 
lipid, and inflammatory profile. Although muscle mass and muscle 
strength decreased throughout the follow-up, there was an improvement 
in the muscle mass index when adjusted for weight. The presence of low 
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Saturated fat increases inflammation, lipid metabolism and 
oncogenic signaling in obesity-linked oesophageal cancer  
to a greater extent than monounsaturated fat
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Background: Oesophageal adenocarcinoma (OAC) incidence rates 
are rising with adipose tissue accumulation being a driver of metabolic 
changes. Importantly, not all fatty acids, the main components of adipose 
have the same effect. Thus diets high in saturated fats (SFA) induce an 
adverse hypertrophic adipose profile, with a pro-inflammatory and insu-
lin resistant state while monounsaturated fatty acids (MUFA) do not, 
despite equal obesity. Our hypothesis is that SFA rich diets increase cancer 
progression while MUFA may prevent it. 
Methods: Progressive cell models of OAC which represent a metapla-
sia disease stage called Barrett’s Oesophagus (QH) and an oesophageal 
adenocarcinoma cell line (OE33) were treated with SFA palmitate (PA) 
or MUFA oleate (OA) for 48 hours. Cytokine secretion was measured 
by ELISA. Real-time metabolic profiling was completed by Seahorse 
Analyzer. Mass-spectrometry quantitative proteomics was completed to 
determine the altered immuno-metabolic pathways. Mitochondrial pro-
filing was completed by flow cytometry
Results: PA increased secreted pro-inflammatory cytokine IL-6 and IL-8 
in comparison to OA in metaplasia cells. Alternatively, PA increased 
IL-1β and TNFα in oesophageal adenocarcinoma cells. Real-time meta-
bolic analysis showed an a decrease in total, glycolytic and mitochondrial 
ATP production following PA treatment in oesophageal metaplasia cells. 
Additionally, there was an increase in glycolysis in oesophageal adenocar-
cinoma cells when treated with PA versus OA. Proteomic analysis shows 
PA, not OA, increases fatty acid metabolism (SCD) and oncogenic signal-
ing (RAB2B/5A/18) in metaplasia cells but not oesophageal carcinoma 
cells. Mitochondrial profiling analysis is ongoing.
Discussion: Palmitate increases inflammation, mitochondrial dysfunc-
tion, lipid metabolism and oncogenic signaling in comparison to oleate. 
Stages of disease progression is also important with more deleterious 
effects being seen in the earlier metaplasia stage. Further analysis is ongo-
ing to better understand the interaction between PA versus OA in increas-
ing stages of disease progression. Our data so far probes our hypothesis 
and clearly indicates that dietary interventions should be considered as 
a supplementary treatment approach to manage and/or prevent OAC 
progression.

AD14.04
Natural killer cells in children & adults with obesity, from 
dysregulation to restoration

De Barra, C.1; Kedia Mehta, N.1; Tobin, L.2; Sugrue, M.2; Khalil, M.2;  
O’Donnell, C.2; Finlay, D. K.3; Cody, D.4; O’Shea, D.2; Hogan, A. E.1
1Maynooth University 
2St Vincent’s University Hospital 
3Trinity College Dublin 
4National Children’s Research Centre

Obesity is linked to an increased risk of 13 different cancers in adulthood. 
The environment supporting this increased risk is multi-factorial but 
includes metabolic dysregulation, chronic inflammation and the loss of 
the anti-tumour activity of cells such natural killer (NK) cells. 

AD14.02
The HDL proteome as a novel biomarker of metabolic health 
in obesity

Guo, W.1; Lenighan, Y.1; Dillon, E.2; Curley, S.1; O’Reilly, M.1; Mat, A.2;  
Gibney, J.3; Hogan, A.5; Pennington, S.4; O'Shea, D.1; Roche, H. M.3; 
McGillicuddy, F. C.2
1UCD School of Medicine and UCD Conway Institute, University College Dublin, 
Belfield, Dublin 4, Ireland 
2UCD School of Public Health, Physiotherapy and Sports Sciences, and UCD 
Conway Institute University College Dublin, Belfield, Dublin 4, Ireland 
3Department of Endocrinology, St. Vincent’s University Hospital, Elm Park, 
Dublin 4, Ireland 
4Human Health Institute, Maynooth University, Maynooth, Co. Kildare, Ireland 
5Robert Graves Institute of Endocrinology, Tallaght University Hospital, Dublin 
24, Ireland

Background and Aims: High-density lipoprotein (HDL) particles and 
their associated proteins (>100) are predominantly liver derived. We have 
shown that after prolonged high-fat feeding in mice the HDL proteome 
is enriched with hepatic-derived pro-inflammatory proteins and mirrors 
changes in the liver proteome 1,2. In this study we hypothesized that HDL 
protein and function is compromised in human obesity and contributes to 
deteriorating cardiometabolic health. 
Method: Patients with obesity attending St. Vincent’s University Hospital 
Dublin, were categorized as metabolically healthy obesity (MHO, n=45) 
or metabolically unhealthy obesity (MUO, n=65) based on NCEP-ATPIII 
guidelines. Normal weight (NW, n=129) individuals served as con-
trols. The cholesterol efflux activity of small (ABCA1-dependent) and 
large (ABCA1-independent) HDL particles was determined by mea-
suring 3H-cholesterol efflux from J774 macrophages treated ±cAMP. 
Paraoxonase-1 activity was determined enzymatically. HDL was isolated 
from serum by fast protein liquid chromatography (FPLC) and protein 
composition determined by mass spectrometry (n=10 NW, n=7 MHO 
and n=12 MUO). 
Results: ABCA1-independent HDL efflux capacity and serum PON1 
activity were reduced significantly in both MHO and MUO groups rel-
ative to NW controls independent of metabolic health status. The HDL 
proteome was progressively modulated in obesity with increased asso-
ciation of complement proteins C2 and C6, C-reactive protein, heparin 
co-factor 2 and serum amyloid-P and reduced association of apolipopro-
teins (ApoAI, ApoC-III, ApoA-IV, ApoD), immunoglobulins and PON1 
on MUO-HDL relative to NW-HDL. A metabolic HDL index (MHI) 
score was generated from the proteomic data and the MHI significantly 
and incrementally decreased in MHO and MUO groups relative to the 
NW group. Furthermore, MHI negatively correlated with body mass 
index (BMI) (r=-0.738, p<0.001), diastolic blood-pressure (r=-0.455, 
p<0.05), glucose (r=-0.549, p<0.01), and positively correlated with HDL-C 
(r=0.486, p<0.01) and ABCA1-independent efflux (r=0.389, p<0.05).
Conclusion: Adverse changes in HDL protein composition and function 
in human obesity likely contribute to exacerbated risk of cardiovascular 
complications. HDL proteomic composition, expressed as a MHI score is 
a powerful biomarker of metabolic health status and may serve as a critical 
biomarker of liver dysmetabolism measured within an easily accessible 
biofluid. 
References
1 O’Reilly, M. et al. Circulation (2016).
2 Kajani, S. et al. Mol Metab, 101425 (2021).
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inhibitor of angiogenesis and cancer stem cells (1- 3). A first in class 
FKBPL based peptide, ALM201, has completed a Phase I cancer clinical 
trial (EudraCT Number: 2014-001175-31) and demonstrated a favourable 
safety and pharmacokinetic profile (4). Emerging data now suggests a 
novel role for FKBPL in obesity and metabolic syndrome.
Methods: In vivo weight analysis, glucose tolerance test (GTT) and food 
intake was measured in heterozygous (Fkbpl+/-) and wild type (Fkbpl+/+) 
mice fed both a normal and high fat diet (60%). A diet induced obesity 
(DIO) model in C57/6N mice was used to evaluate if therapeutic deliv-
ery of FKBPL could induce weight loss and/or improve metabolic param-
eters. DIO and lean mice were treated weekly with an FKBPL plasmid 
(pFKBPL) complexed with the RALA peptide (5) as a nanoparticle gene 
therapeutic. Weight changes and GGT were assessed. Serum FKBPL from 
a cohort of children with a normal BMI and children living with obesity 
was measured by ELISA and genetic variation in the FKBPL gene and 
correlation with body mass index (BMI) was assessed in the UK Biobank 
dataset.
Results: Fkbpl+/- mice developed obesity as they aged on a normal diet, 
this was accompanied by impaired glucose tolerance and insulin sensi-
tivity which was further exacerbated by a high fat diet; Fkbpl+/- mice 
demonstrated no difference in food intake compared to Fkbpl+/+ mice 
(Figure 1). Treatment of DIO mice with weekly pFKBPL-RALA nanopar-
ticles resulted in a significant reduction in weight in both lean and DIO 
mice and significantly improved glucose tolerance and insulin sensitivity 
(Figure 2). In humans, serum analysis revealed that FKBPL levels were 
significantly lower levels in children living with obesity compared to chil-
dren with a normal BMI (Figure 3 A, B). Genetic variation in FKBPL is 
associated with significant differences in BMI (Figure 3C).
Conclusion: A deficiency in FKBPL induces an obese phenotype in mice 
and this is exacerbated by a high fat diet. Similarly, children living with 
obesity have reduced serum FKBPL levels compared to children with a 
normal BMI. FKBPL/RALA based nanotherapy is a novel treatment for 
obesity and metabolic syndrome.
References
1. Annett et al., Br J Cancer 122, 361–371 (2020).
2. Valentine et al., Clin Cancer Res 17 (5): 1044–1056 (2011).
3. McClements et al., Clin Cancer Res 19 (14): 3881–3893 (2013).
4. Helali et al., Br J Cancer 127, 92–101 (2022).
5. McCarthy HO., J Control Release 189, 141–9 (2014).

We present data which shows that this pro-cancer environment starts early 
in children with obesity, potentially increasing their risk of future disease. 
We investigated a cohort of 50 children with obesity and 50 healthy peers, 
and report significant metabolic dysregulation (e.g. insulin resistance), 
elevated inflammatory mediators (e.g. TNFa) and defective NK cell func-
tionality (e.g. cytotoxicity). We show that in adults with obesity (n=50), 
the dysregulation of NK cells is more severe (loss of cytokine production 
and cytotoxicity), and show that altered immunometabolism underpins 
these defects. Armed with this knowledge we set about investigating if 
GLP-1 analogue therapy could reverse the pro-cancer environment 
observed in obesity. We present data which shows that GLP-1 therapy 
significant reduces inflammation in cohorts of children with obesity 
(in vitro) and adults with obesity (in vivo). We show for the first time that 
GLP-1 analogue therapy rescues NK cell metabolism & effector function 
in adults with obesity, independent of weight loss. Collectively we pres-
ent data which supports the presence of an obesity related pro-tumour 
environment in children with obesity, which we postulate may increase 
future risk of disease. We also show for the first time that GLP-1 therapy 
can attenuate this pro-tumour environment, supporting its use early in the 
life course of obesity

AD14.05
Therapeutic delivery of the immunophilin protein FKBPL,  
as a novel treatment for obesity and metabolic syndrome
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Introduction: FKBPL is a member of the immunophilin protein fam-
ily and it is best characterised for its role in tumourigenesis, as both an 

(A) Fkbpl+/- mice become heavier than wild type mice at approx. 12 weeks on a normal diet (B) Fkbpl+/- mice have decreased glucose tolerance 
 compared to wild type mice on a normal diet at 6 months old. Mice were administered glucose (2g/kg) and blood glucose levels measured for 15 min, 
30 min, 60 min and 120 min. Area under the curve calculated. (C) Mice were placed on a high fat diet and their weight measured daily. Fkbpl+/- were 
significantly heavier than Fkbpl+/+ mice within 1 week of starting a high fat diet. (D) Following 12 days high fat diet Fkbpl+/- mice had significantly 
increased adiposity. (E) The weight of high fat diet food was measured twice daily and total daily food calculated. There was no difference in daily food 
intake between the Fkbpl+/- and Fkbpl+/+ mice. Results are displayed as mean ± SEM. Statistical analysis was by unpaired t test or one way ANOVA where 
* represents p<0.05, ** represents p<0.01, and *** represents p<0.001.

Fig. 1. Fkbpl+/- mice have increased adiposity and impaired glucose tolerance compared to wild type (Fkbpl+/+) mice and this is enhanced by a high 
fat diet.
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(A) Intravenous delivery of plasmid FKBPL (pFKBPL) in a RALA based nanoparticle for six weeks results in weight loss in C57/B6 mice fed a high fat diet 
(60%) or (B) normal chow diet. (C) Treatment of DIO mice with FKBPL/RALA nanoparticles have significantly improved glucose tolerance following six 
weeks of treatment. Mice were administered glucose (2g/kg) and blood glucose levels measured for 15 min, 30 min, 60 min and 120 min. Area under 
the curve calculated. Results are displayed as mean ± SEM. Statistical analysis was by unpaired t test or one way ANOVA where * represents p<0.05, ** 
represents p<0.01, and *** represents p<0.001.

Fig. 2. Therapeutic delivery of FKBPL/RALA nanoparticles reduces weight and improves glucose tolerance in lean and obese mice.

AD14.06
Prospective relation between long-term glucocorticoid 
exposure and incident cardiovascular diseases in a large 
population based cohort: results from the Lifelines cohort 
study
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Lengton, R.1; Kuckuck, S.1; Visser, J. A.2; Mirzaian, M.3; Van Den Berg, S. A.3; 
Van Rossum, E. F.1
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The Netherlands 
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Rotterdam, The Netherlands

Introduction: Long-term glucocorticoid levels measured in scalp hair 
(HairGCs), including hair cortisol and its inactive form hair cortisone, are 
frequently used biomarkers that represent the cumulative exposure to glu-
cocorticoids over the prior months. HairGCs have repeatedly been asso-
ciated to obesity and cardiometabolic parameters. Longitudinal data have 
demonstrated associations to future weight gain, but prospective data on 
cardiovascular endpoints is lacking.
Methods: We investigated 6341 hair samples of participants from a large 
prospective cohort study (Lifelines) for cortisol and cortisone levels, and 
associated these to incident cardiovascular diseases (CVD) during the 5-7 
years of follow-up. We estimated the odds ratio (OR) of HairGC levels 
for incident CVD cases, corrected for age, sex, waist circumference, cur-
rent smoking, systolic blood pressure, and the presence of type 2 diabetes 
mellitus. 
Results: Hair cortisone levels were associated with incident CVD in both 
the crude and adjusted analyses (OR 2.91 (95% confidence interval (CI) 
1.47-5.60 per point increase in 10-log cortisone concentration (pg/mg).
p=0.002), and OR 2.15 (95% CI 0.99-4.55, p=0.049 respectively). This 
effect was most profound in the youngest half of incident CVD (OR 3.70, 
95% CI 1.27-10.3, p=0.014). In the elder half of CVD cases, hair cortisone 

(A) Serum FKBPL concentrations (ng/mL) for obese children, aged 7-18 
years, (n=48), assessed via ELISA. (B) Serum FKBPL concentrations (ng/mL) 
for lean (n=30) and obese children, aged 7-18 years, with a BMI Z Score in 
the range 1.0-1.49 (n=7), 1.5-1.99 (n=10), 2.0-2.49 (n=21) or ≥ 2.5 (n=9). 
(C) Genetic variation in FKBPL is associated with variation in body weight 
in the UK Biobank data (n = 359,985). Above the red line is significant for 
GWAS studies). Results are displayed as mean ± SEM. Statistical analysis 
was by unpaired t test or one way ANOVA where * represents p<0.05, ** 
represents p<0.01, and *** represents p<0.001.

Fig. 3. Serum FKBPL levels and genetic variation in FKBPL is associated 
with body mass index in humans.
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Association of epicardial adipose tissue thickness with 
ejection fraction in patients with arterial hypertension

Pasechny, V.1; Deev, D.1; Pinkhasov, B.2; Samsonova, E.2; Soldatova, G.1
1Novosibirsk State University. Russia, Novosibirsk 
2Federal State Budgetary Educational Institution of Higher Education 
‘Novosibirsk State Medical University’ of Ministry of Health of Russian 
Federation. Russia, Novosibirsk

Introduction: Arterial hypertension (AH) is a significant risk factor for 
chronic heart failure (CHF). People living with AH are more likely to 
be obese and at greater risk for cardiovascular morbidity and mortality. 
Adipose tissue can be accumulated in different depots. Analysis of differ-
ent depots showed that visceral adipose tissue is a key driver in the patho-
physiology of cardiovascular diseases. In the last couple of years special 
attention has been paid to the epicardial adipose tissue (EAT), which is 
also visceral adipose tissue.
The purpose was to investigate the association of EAT thickness with ejec-
tion fraction in patients with arterial hypertension. 
Materials and Methods: 36 patients (17 men and 19 women) were exam-
ined with worsening AH in a therapeutic hospital. The study participants 
were selected using randomly sequenced sampling. The analysis of general 
clinical, laboratory and instrumental data was carried out. The anthro-
pometric indicators included measuring body weight, height, waist cir-
cumference (WC), body mass index (BMI). The structure, the functioning 
parameters of the heart, the thickness of the epicardial fat behind the wall 
of the right ventricle in the parasternal position were obtained by echocar-
diography (ExoCG). Patients were divided into 2 groups: group 1 included 
patients presenting with reduced ejection fraction (EF) (≤40%), mildly 
reduced EF (41-49%) (n=22); group 2 included patients presenting with 
preserved EF (≥50%) (n=14).
Results: It was found that there was no reliable age difference between 
group 1 and group 2 patients: 66,4±5,0 and 65,4±10,2 (p=0,736). Study 
group 1 and 2 patients were not reliably differentiated based on BMI – 
33,2±8,2 and 30,4±4,4 kg/m2 (p=0,196) and were overweight and/or 
obese. Patients in Group 1 also exhibited higher WS than those in Group 
2, but no reliable differences were observed: 110,5±15,3 and 103,6±10,8 
cm (p=0,121).
A comparative analysis of ExoCG results showed that Group 1 patients 
had a higher finite systolic size of left ventricle (FSSLV), finite diastolic 
size of left ventricle (FDSLV) myocardial mass index (LMM) scored better 
than group 2: 4,2±0,6 и 3,3±0,4 cm, 5,9±0,8 and 4,8±0,4 cm, 163,4±52,6 
and 115,1±24,3 g/m2, respectively (p<0,05). EAT thickness was signifi-
cantly higher in group 1 patients than in those in group 2: 5,5±1,2 and 
4,6±0,8 mm (p<0,05). The correlation analysis also revealed a negative 
correlation between EAT thickness and EF: rs=-0,33 (p<0,05) and a posi-
tive correlation between EAT thickness and FSSLV, FDSLV, LMM: rs=0,35 
(p<0,05) and rs=0,39 (p<0,05), respectively.
Conclusion: Thus, EAT alters the structure of the heart and worsens CHF 
through inflammatory mediators due to coronary blood flow.

was not associated with incident CVD. In this cohort, hair cortisol showed 
no significant associations to incident CVD. 
Conclusions: In this large prospective cohort study, higher long-term glu-
cocorticoid levels measured in scalp hair, represent a relevant and signif-
icant predictor for future cardiovascular diseases. We found the strongest 
associations for hair cortisone, and within younger individuals. 

Tab. 1. Results of the multivariate logistic regression for the outcome  
incident cardiovascular diseases, all participants.

Tab. 1. Results of the multivariate logistic regression for the outcome 
 incident cardiovascular diseases, sensitivity analysis in younger cases.

Sensitivity analysis in the younger individuals (<= 57 years, age cut-off 
based on the median age of participants with incident cardiovascular 
diseases).
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Syndecan-4 (Sdc4) is a novel regulator in white adipose tissue 
browning for energy expenditure

Zong, J.1; Wu, X.1; Huang, X.1; Zhang, Z.1; Xu, A.2; Hoo, R.1
1Department of Pharmacology and Pharmacy, LKS Faculty of Medicine,  
The University of Hong Kong, China 
2Department of Medicine, LKS Faculty of Medicine, The University of Hong 
Kong, Hong Kong, China

Introduction: Obesity is a global health problem which is associated 
with metabolic syndrome contributing to various diseases such as type 
2 diabetes, hypertension, cardiovascular disease, and some types of can-
cer. Obesity is the result of imbalance between energy intake and energy 
expenditure. Adipose tissue (AT) is a key organ that regulates whole-body 
energy homeostasis. White adipose tissue (WAT) is responsible for stor-
ing excess energy in the form of triglycerides (TG). Brown adipose tissue 
(BAT) is a thermogenic tissue that dissipates excessive energy as heat with 
the aid of uncoupling protein 1 (UCP1). Recent evidence has demon-
strated that WAT can be converted to brown-like adipose tissue upon 
cold exposure or beta-adrenergic receptor agonist CL316,243 stimulation. 
Therefore, the induction of WAT browning and improved lipid metab-
olism could be a promising therapeutic strategy for obesity and related 
metabolic diseases. Syndecan-4 (Sdc4) is a type-I transmembrane hepa-
ran sulfate proteoglycan that expresses ubiquitously. Our Single-cell RNA-
sequencing data showed Sdc4 mRNA level was increased significantly in 
white adipocytes of the mice with obesity, and the Sdc4 protein level was 
gradually increased during white adipocyte differentiation. Meanwhile, 
single nucleotide polymorphisms (SNPs) of the human Sdc4 gene are 
associated with fat composition and energy expenditure. Therefore, we 
aim to determine the potential role of Sdc4 in the regulation of energy 
metabolism.
Methods: Six-week-old Sdc4 KO mice and their littermates (WT) were 
fed with standard chow (STC) or high fat diet (HFD) for 14 weeks to eval-
uate the functional importance of Sdc4 in lipid metabolism and energy 
expenditure. Eight-week-old Sdc4 KO or WT mice were subjected to cold 
exposure (6°C) for 7 days to determine the role of Sdc4 in cold-induced 
WAT browning. Stromal vascular fraction cells (SVFs) were isolated from 
the WAT of six-week-old Sdc4 KO and WT mice and induced to white or 
beige adipocytes to investigate the role of Sdc4 in lipid metabolism and 
beige adipocyte differentiation.
Results: The expression of Sdc4 was significantly increased in WAT when 
mice were subjected to HFD feeding. HFD-induced adipose tissue-spe-
cific Sdc4 deficient mice gained less body weight and fat mass compared 
with their WT littermates. The mass of adipose depots of the Sdc4 defi-
cient mice also significantly decreased with smaller adipocyte size in sub-
cutaneous WAT (sWAT) and epididymal WAT (eWAT) when compared 
to those of their WT littermates. In addition, Sdc4 deficiency enhanced 
energy expenditure and improved glucose tolerance, accompanied by 
increased lipolysis and fatty acid oxidation in WAT of mice. Moreover, 
Sdc4 deficiency also increased the expression of thermogenesis markers 
and developed more multilocular lipid droplets in sWAT of mice. These 
data suggest that Sdc4 is a crucial regulator in lipid metabolism and 
energy expenditure.
Conclusion: Sdc4 deficiency in adipocytes protects against diet-induced 
obesity in mice by promoting thermogenesis and energy expenditure.

Conflict of Interest: The authors declare no competing interests.

Funding: This research is supported by General Research Fund (17101819) and 
Area of Excellence of Research Grant Council, Hong Kong (RGC-AoE_M707/18).
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Introduction: Cardiovascular disease (CVD) is the leading cause of death 
in adults worldwide. It is known that overweight and obesity are a major 
risk factor for the development of coronary artery atherosclerosis and the 
onset of coronary artery disease (CAD). Obesity and arterial hypertension 
(AH) may cause progression of CVD. Epicardial adipose tissue (EAT) has 
begun to play a special role in recent years, which is equated with biolog-
ically active adipose tissue. 
The purpose was to investigate the role of EAT, hormones, adipokines 
in the development of coronary heart disease in men with arterial 
hypertension.
Methods: 141 men were examined with worsening arterial hypertension. 
The study participants were selected using randomly sequenced sam-
pling. The analysis of general clinical, laboratory and instrumental data 
was carried out. The anthropometric indicators included measuring body 
weight, height, waist circumference (WC), hip circumference (HC), body 
mass index (BMI). The structure, the functioning parameters of the heart, 
the thickness of the epicardial fat behind the wall of the right ventricle 
in the parasternal position were obtained by echocardiography. The level 
of immunoreactive insulin, leptin, adiponectin was determined using 
an enzyme immunoassay. The index of insulin resistance (HOMA-R) 
was calculated. Patients were divided into 2 groups: group 1 included 
patients presenting with AH, average age – 55,8±2,5 years, n=89; group 
2 included patients presenting with AH and CAD, documented, average 
age – 54,9±6,1 years, n=52.
Results: It was found that there was no reliable BMI difference between 
group 1 and group 2 patients: – 31,3 ± 4,0 kg/m2 and 32,3 ± 5,0 kg/m2 
(p=0,774). Patients of groups 1 and 2 did not differ significantly in terms 
of WC – 105,7 ± 10,2 cm and 107,8 ± 12,2 cm, (p=0,631). WC/HC was 
significantly higher in group 2 patients than in those in group 1: 1,04 ± 
0,08 у.е. and 1,01 ± 0,07 у.е., p<0,05. Insulin levels and values of HOMA-R 
did not significantly differ between study groups: 19,4 ± 11,0 μU/mL and 
17,9 ± 12,5 μU/mL; 4,6 ± 3,2 у.е. and 4,3 ± 3,1 у.е., respectively (p<0.05). 
Also, the level of adiponactin in patients in group 2 was reliably lower than 
in group 1: 7,7 ± 2,5 and 6,4 ± 3,0, µg/ml, p<0,05. Group 2 patients were 
found to have a higher EAT than group 1 patients: 4,0 ± 1,3 mm and 4,9 
± 2,2 mm, р<0,05. 
Conclusion: Excess visceral fat has been found to affect the development 
of CAD in men with hypertension. The increase in EAT and the decrease 
in adiponectin levels are associated with the development of CAD in men 
with hypertension. This is probably due to adipokines, which have an 
endocrine effect. Indicator WC was less sensitive than indicator WC/HC. 
WC/HC had significant inter-group differences.
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fat percentage (ANCOVA, valine p = 0.01, leucine p = 0.06, isoleucine 
p = 0.095). In BAT, there were significantly lower relative levels of BCAAs 
in High-BAT compared to Low-BAT (all < p=0.02), while there was no 
difference in the mRNA expression of the cellular transporters of BCAA 
uptake (SLC7A5, SLC38A7, SLC38A9, SLC6A15, SLC3A2) between High-
BAT and Low-BAT. There was no relationship between the circulatory and 
BAT levels of BCAA (all p > 0.38), indicating that the differences in tissue 
levels of BCAA (High-BAT vs Low-BAT) are likely due to the differences 
in catabolic capacity. In line with this, the mRNA expression of the genes 
in BAT regulating BCAA catabolism BCKDHA, ACADSB, and HIBADH, 
was higher in High-BAT in comparison to Low-BAT (all p < 0.05). The 
expression of the gene encoding BCAA mitochondrial transport-medi-
ator (SLC25A44), BCKD complex (BCKDHA, BCKDHB, DBT, DLT), 
and several others involved in the catabolism of BCAA (ACAD8, AUH, 
MCCC1, ACAT1, MCEE) was in direct relationship with the expression of 
the thermogenic gene, UCP1 (all p < 0.05).
Conclusion: These results suggest that humans with metabolically active 
BAT have a greater capacity for systemic clearance of BCAA than those 
with lower metabolically active BAT. In BAT, the genes encoding proteins 
responsible for the catabolism of BCAA are linked with thermogenic 
capacity indicating BCAA catabolism may participate to fuel BAT ther-
mogenesis. An enhancement of BAT metabolism may prove to be a useful 
target for combating systemic BCAA-induced metabolic disruptions in 
insulin resistance.

PO1.007
Single anastomosis duodeno-ileal bypass with  
sleeve-gastrectomy (SADI-S) in diet-induced obesity:  
impact on adipose tissue function

Becerril, S.1; Tuero, C.2; A. Cienfuegos, J.3; Rodríguez, A.1; Catalán, V.1; 
Ramírez, B.1; Valentí, V.3; Moncada, R.4; Unamuno, X.5;  
Gómez Ambrosi, J.1; Frühbeck, G.6
1Metabolic Research Laboratory, Clínica Universidad de Navarra, Spain; 
CIBEROBN, Instituto de Salud Carlos III, Spain; Obesity and Adipobiology Group, 
Instituto de Investigación Sanitaria de Navarra (IdiSNA), Spain 
2Department of Surgery, Clínica Universidad de Navarra, 31008 Pamplona, 
Spain 
3CIBEROBN, Instituto de Salud Carlos III, Spain; Department of Surgery, 
Clínica Universidad de Navarra, 31008 Pamplona, Spain 
4CIBEROBN, Instituto de Salud Carlos III, Spain; Department of Anesthesia, 
Clínica Universidad de Navarra, 31008 Pamplona, Spain 
5Metabolic Research Laboratory, Clínica Universidad de Navarra, Spain; 
CIBEROBN, Instituto de Salud Carlos III, Spain; Medical Engineering Laboratory, 
University of Navarra, Spain 
6Metabolic Research Laboratory, Clínica Universidad de Navarra, Spain; 
CIBEROBN, Instituto de Salud Carlos III, Spain; Obesity and Adipobiology Group, 
Instituto de Investigación Sanitaria de Navarra (IdiSNA), Spain; Department of 
Endocrinology & Nutrition, Clínica Universidad de Navarra, Spain

Introduction: Bariatric surgery has been identified as the most effective 
procedure for controlling type 2 diabetes and obesity in carefully selected 
patients, being more efficient than conventional therapies, such as lifestyle 
modifications and pharmacotherapy. The objective of the present study 
was to compare the effects of sleeve gastrectomy (SG) and single anasto-
mosis duodeno-ileal bypass with SG (SADI-S) on weight loss, metabolic 
profile and adipose tissue function of rats with diet-induced obesity.
Methods: Four-week-old male Wistar rats (n=56) fed a high-fat diet for 
4 months were submitted to surgical interventions (sham operation, SG 
and SADI-S). Body weight, food intake, metabolic profile as well as the 
expression of molecules involved in the control of subcutaneous white 
(SCWAT), brown (BAT) and beige (BeAT) adipose tissue function were 
analysed. 
Results: The final body weight of SADI-S rats was significantly (P<0.001) 
lower than that of the sham group. The reduction in body weight in SADI-S 
rats was associated with significant reductions in epididymal, subcutane-
ous, perirenal and total fat depots (P<0.001 for all), as compared to the SG 
group. Furthermore, SADI-S surgery was associated with better control of 
lipid and glucose metabolism compared to SG. The molecular signature 

PO1.005
Fatty acid translocase (Cd36) regulates energy substrate 
utilisation and insulin signalling in brown adipose tissue 
in spontaneously hypertensive rats

Mlejnek, P.1; Pravenec, M.1; Silhavy, J.1; Simakova, M.1; Malinska, H.2; 
Markova, I.2; Huttl, M.2
1Laboratory of Genetics of Model Diseases, Institute of Physiology CAS, Prague, 
Czech Republic 
2Cardiometabolic Research Division, Institute for Clinical and Experimental 
Medicine, Prague, Czech Republic

Introduction: Thermogenesis in brown adipose tissue (BAT) uses intra-
cellular triglycerides, circulating free fatty acids and glucose as the main 
substrates. The objective of the current study was to analyse the role of 
CD36 fatty acid translocase in regulation of glucose and fatty acid utili-
sation in BAT. 
Methods: BAT isolated from spontaneously hypertensive rat (SHR) with 
mutant Cd36 gene and SHR-Cd36 transgenic rats with wild type variant 
was incubated in media containing labeled glucose and palmitate to mea-
sure substrate incorporation and oxidation. 
Results: SHR-Cd36 versus SHR rats showed significantly increased 
glucose incorporation into intracellular lipids associated with reduced 
glycogen synthase kinase 3 beta (GSK-3β) protein expression and phos-
phorylation and increased oxidation of exogenous palmitate. 
Conclusion: It can be concluded that CD36 enhances glucose transport 
for lipogenesis in BAT by suppressing GSK-3β and promotes direct pal-
mitate oxidation.

PO1.006
Humans with Metabolically Active Brown Fat Demonstrate 
Higher Capacity to Catabolize Branched Chain Amino Acids

U Din, M.1; Laaksonen, V. D.2; Hanhineva, K.2; Newman, J.3;  
Kristiansen, K.4; Klingenspor, M.5; Fromme, T.5; Niemi, T.6; Taittonen, M.6; 
Saari, T.1; Raiko, J.1; Nuutila, P.1; Virtanen, K. A.1
1Turku PET Centre, University of Turku and Turku University Hospital, Turku, 
Finland 
2Dept of Public Health and Clinical Nutrition, University of Eastern Finland, 
Kuopio, Finland 
3Dept of Nutrition, University of California, Davis, CA, USA 
4Dept of Biology, University of Copenhagen, Copenhagen, Denmark 
5Chair for Molecular Nutritional Medicine, Technical University Munich, Freising, 
Germany 
6Dept of Surgery, Turku University Hospital, Turku, Finland

Introduction: Branched-chain amino acids (BCAA: valine, leucine, isole-
ucine) may synergize with circulatory lipids to induce insulin resistance. 
Metabolically active brown adipose tissue (BAT) may be a potent site for 
BCAA catabolism that participates in the systemic clearance of BCAA. 
The study aimed to investigate the systemic and BAT-specific metabolism 
of BCAA in healthy human adults.
Methods: Seventy-nine (25M/54F) humans with BMI 27 ± 6 kg/m2 and 
whole-body insulin sensitivity (M-value) of 39 ± 20 μmol/kg/min par-
ticipated. M-value was determined with hyperinsulinemic-euglycemic 
clamp. Circulatory BCAA were determined with non-targeted metabolo-
mics on serum samples. Tissue BCAA were determined with non-targeted 
metabolomics, and tissue transcriptomics were determined with RNA-
sequencing on human supraclavicular BAT samples. BAT metabolism 
was determined with PET imaging with either [18F]-FDG or [18F]-FTHA 
radiotracers to measure glucose or NEFA uptake, respectively, under 
cold stimulation. The subjects manifesting BAT glucose uptake ≥ 3.0 
μmol/100g/min or NEFA uptake ≥ 0.7 μmol/100g/min were classified as 
subjects possessing a high metabolically active BAT (High-BAT).
Results: Circulatory BCAA were directly related to obesity markers and 
inversely related to M-value. The subjects with high BAT metabolism 
(High-BAT) demonstrated lower levels of circulatory BCAA compared 
to Low-BAT subjects (valine p = 0.009, leucine p = 0.056, isoleucine 
p  = 0.09); the differences persisted whilst adjusting for whole-body 
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PO1.009
Dietary intake of the plasticizer DINCH has effects on the 
development of obesity in mice

Krupka, S.1; Schubert, K.2; Rolle-Kampzczyk, U.2; von Bergen, M.2;  
Blüher, M.1; Klöting, N.1
1Helmholtz Institute for Metabolic, Obesity and Vascular Research (HI-MAG) of 
the Helmholtz Zentrum München at the University of Leipzig and University 
Hospital Leipzig, Leipzig, Germany 
2Department of Molecular Systems Biology, Helmholtz Centre for 
Environmental Research (UFZ), Leipzig, Germany

Introduction: Obesity is promoted by extrinsic processes in the form of 
environmental agents in addition to intrinsic factors such as adipose tissue 
(AT) dysfunction, tissue stress, and activation of inflammatory processes. 
These may contribute to heterogeneity of AT either alone or in interaction 
with other biological factors. Therefore, we investigated the in vivo effects 
of dietary intake of the plasticizer 1,2-cyclohexanedioic acid diisononyl 
ester (DINCH) in C57BL/6 mice.
Methods: Analogous to their fed diet, we divided the C57BL/6NTac mice 
(N= 144, female N= 72; male N=72) into 4 groups randomized by weight: 
two control diets containing standard diet chow and high fat diet (HFD), 
and two experimental diets based on the HFD containing 4 500 ppm 
and 15 000 ppm DINCH. The diets were given for 16 weeks. To check 
for a possible washout effect a subgroup of 80 animals received after the 
16 weeks of diets a standard diet up to an age of 30 weeks. During the 
experiment, we measured weight, blood glucose, insulin tolerance and 
body composition (fat mass/lean mass) at regular intervals as well as 
energy metabolism measured in metabolic chambers at the end of obser-
vation period.
Results: In a sex specific manner DINCH- treated mice showed signif-
icant changes in body weight, adipose tissue distribution and glucose 
metabolism compared to control diet animals.
Conclusion: The data support the hypothesis that the intake of the plasti-
cizer DINCH may play an important role in the development of AT dys-
function in obesity and possibly its comorbidities. 

Funding: Research relating to this abstract was funded by the German Research 
Foundation (DFG) for the Clinical Research Center “Obesity Mechanisms” SFB 
1052/3 (B1).

PO1.010
The positive effects on adiposity and the adiponectin/leptin 
ratio of daily IL-1 RA administration are lost under a high-fat 
diet in mice

Salmón-Gómez, L.; Carcaño, N.; Catalán, V.; Ramírez, B.; Rodríguez, A.; 
Neira, G.; Becerril, S.; Frühbeck, G.; Gómez-Ambrosi, J.
Metabolic Research Lab. & Dpt. of Endocrinology and Nutrition, Clínica 
Universidad de Navarra, CIBEROBN-ISCIII, IdiSNA, Pamplona, Spain

Introduction: Excess adiposity leads to a dysfunctional adipose tissue 
that contributes to the development of obesity-associated comorbidities 
such as type 2 diabetes and fatty liver. Interleukin-1 receptor antagonist 
(IL-1RA) is a naturally occurring antagonist of the IL-1 receptor with 
anti-inflammatory properties. The aim of the present study was to assess 
the effect of IL-1RA treatment on high-fat diet (HFD)-induced metabolic 
alterations in mice.
Methods: Ten-week old male wild type C57BL/6J mice were fed either a 
HFD or a normal diet (ND) for twenty-one weeks. After eighteen weeks 
of the beginning of the diet, the mice were treated subcutaneously with 
either PBS (n=5 with ND, 6 with HFD) or recombinant IL-1RA [Anakinra, 
Kineret®, Sobi Labs, 100 mg/kg/day] (n=5 with ND, 7 with HFD) for three 
weeks. Body weight and adiposity, liver triglycerides (TG), intraperitoneal 
glucose tolerance tests (IPGTT), insulin, leptin and adiponectin, as well 
as the expression of metabolic and inflammatory genes in epididymal adi-
pose tissue (EWAT) were studied. Data were analysed by 2-way ANOVA 
(diet x treatment).

highlights the stimulation of fat browning in SCWAT evidenced by an 
increase in UCP1 protein levels, a slight increase of the brown-adipocyte 
markers Cd137 and Tmem26 and increased Spp1 gene expression levels 
(P<0.05). Moreover, SADI-S surgery improved BeAT differentiation and 
function shown by the upregulation (P<0.05 all) of Pgc1a, Ask1, Cd137 
and Tbx1 gene expression levels.
Conclusion: Our data provide new insights into the metabolic improve-
ment of adipose tissue function and the continued durability after SADI-S 
compared to SG, reinforcing the notion of the plausible beneficial effect of 
the SADI-S against obesity due to the enhancement of the BeAT pheno-
type and function.

PO1.008
The potential role of protein kinase CK2 in the context of 
adipogenic differentiation

Pilatone, A.1; Bettini, S.1; Ruzzene, M.2; Busetto, L.1; Vettor, R.1; Borgo, C.2; 
Milan, G.1
1Department of Medicine, Internal Medicine 3, University of Padua, Center for 
the Study and the Integrated Treatment of Obesity, Padua Hospital, Padua, Italy 
2Department of Biomedical Sciences, University of Padua, Padua, Italy

Introduction: Obesity is characterized by the progressive expansion of 
adipose tissue (AT), achieved by recruiting and differentiating adipose 
precursor cells. We previously identified CK2 up-regulation as hallmark 
of AT pathological expansion in patients with obesity and diabetes. 
Moreover, weight loss based on both bariatric surgery and dietary inter-
vention determined the reduction of CK2 expression/activity¹. CK2 is a 
constitutively active Ser/Thr protein kinase, composed of 2 catalytic (α/α’) 
and 2 regulatory (β) subunits. The role of CK2 has been investigated in 
the adipogenic differentiation of human mesenchymal stem cells demon-
strating that its expression/activity is high at the beginning of the process 
and decreases in mature fat cells². We aim to further characterize the role 
of catalytic and regulatory subunits of CK2 during the adipogenesis using 
the 3T3-L1 pre-adipocyte cell line, a widely used in vitro model of adipo-
genic differentiation. We generated 3T3-L1 CK2β knockout (KO) clones 
and characterized them before and after the induction of adipogenesis.
Methods: 3T3-L1 mouse cell line (ATCC-CL 173) cultured in DMEM 
high glucose 10% FBS was used to obtain CK2β KO clones through 
CRISPR/Cas9 technology and cell sorting. CK2β protein level and the 
phosphorylation of CK2-target proteins were evaluated by Western Blot 
(WB). Chemical CK2 inhibitors Silmitasertib (CX4945) and SGC-CK2-1 
were used in MTT assay to analyse cytotoxicity and in WB to quantify 
the inhibition potency. Adipogenic differentiation was induced using 
Insulin (2µM), Dexamethasone (1µM), IBMX (0.5mM) with or without 
Rosiglitazone (10µM). Adipogenesis progression and cell morphology 
were monitored by optical microscope evaluation and lipid-specific Oil 
Red O staining. The mRNA expression of adipose-specific genes was 
quantified by RT-qPCR. 
Results: We obtained some 3T3-L1 CK2β partial KO clones, showing 
almost complete ablation of CK2β expression and 80% reduction of CK2 
activity. Preliminary experiments of adipogenic differentiation show that 
the percentage of mature adipocytes, the cell morphology and the cytoplas-
mic lipid droplets number were similar in clones and controls, suggesting 
that CK2β does not exert a prominent role in adipogenesis. Concerning the 
inhibitors, in mature adipocytes SGC-CK2-1 turned out to be more effec-
tive in reducing CK2 activity than CX4945, without affecting cell viability.
Conclusion: Our preliminary results suggest a revision of the poten-
tial role of CK2β in adipogenic precursors and mature fat cells. Further 
experiments performed with the integration of genetic and chemical 
approaches will help in understanding the CK2 subunits specific roles in 
adipocytes and adipogenesis.
References
1. Borgo, C. et al. CK2 modulates adipocyte insulin-signaling and is up-regulated 

in human obesity. Sci. Rep. 7, 1–15 (2017).
2. Schwind, L. et al. Protein kinase CK2 is necessary for the adipogenic 

differentiation of human mesenchymal stem cells. Biochim. Biophys. Acta - 
Mol. Cell Res. 1853, 2207–2216 (2015).
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independent predictors of adiponectin, in a model that also included gen-
der, gynoid and android lean mass, creatinine level and smoker status, 
together explaining about 45% of its variance.
Conclusion: After controlling for major confounders, adiponectin 
remained positively associated with gynoid fat mass, a parameter of lower 
body adipose tissue, and negatively correlated with android fat mass. This 
suggests that, unlike visceral adiposity, gluteofemoral fat depots might 
be a protective factor for metabolic and cardiovascular complications, in 
patients with severe obesity
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Androgen-dependent tissue factor pathway inhibitor-
regulating protein (ADTRP) regulates adipose inflammation 
associated with obesity

Ong, S.1; Dan, Y.2; Bin Mohamed Yassin, M.2; Shabbir, A.3; Ooi, D.1
1Department of Paediatrics, Yong Loo Lin School of Medicine, National 
University of Singapore, Singapore 
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Introduction: Obesity is a major risk factor for diabetes and cardiovas-
cular disease. Adipose tissue inflammation is a key mechanism involved 
in the pathogenesis of obesity and its related cardiometabolic disorders. 
Androgen-dependent tissue factor pathway inhibitor-regulating protein 
(ADTRP) is a recently discovered enzyme that breaks down a group of 
anti-inflammatory and anti-diabetic lipids in adipose tissues. This study 
aimed to investigate the association between ADTRP and inflammatory 
cytokine expression in adipose tissues of subjects with obesity, and exam-
ine the effect of ADTRP in regulating adipocyte inflammation. 
Methods: Twelve subjects with severe obesity (66.7% female, race: 75.0% 
Malay, 16.7% Indian and 8.3% others, age (mean ± SD) of 39.4 ± 10.1 
years and BMI of 44.2 ± 6.5 kg/m²) who underwent bariatric surgery 
were recruited into the study. Abdominal subcutaneous and omentum 
adipose tissues were collected from the twelve subjects. Mouse 3T3-L1 
mature adipocytes were transfected with either ADTRP siRNA or ADTRP 
plasmid for 48 hours to knockdown or overexpress ADTRP, and the adi-
pocytes were stimulated with or without TNF-α. ADTRP and cytokine 
gene expression (IL-6, MCP-1 and TNF-α) in the adipose tissues and 3T3-
L1 adipocytes were measured using real-time quantitative PCR. Partial 
correlation was performed to examine the association between ADTRP 
and cytokine expression and t-test was used to detect differences in gene 
expression in the treated adipocytes.
Results: ADTRP expression was found to be positively correlated with 
pro-inflammatory MCP-1 (r=0.749, p=0.020) in the subcutaneous adi-
pose tissue, and with IL-6 (r=0.819, p=0.013) in the omentum adipose tis-
sue of subjects with obesity. We also observed a strong positive correlation 
between ADTRP expression and TNF-α (r=0.867, p=0.057) in the subcu-
taneous adipose tissue, and MCP-1 (r=0.691, p=0.058) in the omentum 
adipose tissue, although the correlation was not statistically significant. In 
vitro inhibition of ADTRP decreased IL-6 (2.24 fold decrease, p=0.048) 
and MCP-1 (1.77 fold decrease, p=0.082) expression, and overexpression 
of ADTRP increased IL-6 (6.71 fold increase, p=0.015), MCP-1 (4.97 fold 
increase, p=0.007) and TNF-α (7.72 fold increase, p=0.154) expression in 
the basal-state adipocytes. When stimulated with pro-inflammatory TNF-
α, ADTRP-knockdown adipocytes demonstrated reduced IL-6 (2.49 fold 
decrease, p<0.001) and MCP-1 (1.37 fold decrease, p=0.060) expression. 
Conclusion: ADTRP expression is correlated with adipose tissue inflam-
mation and inhibition of ADTRP reduces inflammation in adipocytes.

Results: Although no significant differences in body weight were found 
at the end of the experimental period, treatment for three weeks with 
IL-1RA produced a significant reduction in total body adiposity in 
mice under ND, which was not observed in mice under HFD (P inter-
act=0.040). IL-1RA administration induced a reduction in liver TG in 
mice fed ND, but paradoxically produced an increase in mice under HFD 
(P interact=0.002). Serum levels of glucose and insulin, and the IPGTT 
curve were significantly increased by HFD (P<0.001 for all), but no effect 
of IL-1RA was detected. No changes in serum TG induced by either HFD 
or treatment were found, while IL-1RA administration produced a reduc-
tion in serum cholesterol concentrations in mice fed ND, but paradoxi-
cally induced an increase in mice under HFD (P interact<0.001). Adipose 
tissue function, as suggested by the adiponectin/leptin ratio (ALR), was 
significantly increased by IL-1RA in mice under ND, but this effect was 
blunted in mice fed the HFD (P interact=0.004). The beneficial effect of 
IL-1RA was associated with an increase in the expression of acetyl-CoA 
carboxylase (Acaca) mRNA in EWAT, whose expression was decreased by 
HFD (P diet<0.001, P treatment=0.003), and an inhibition in the expres-
sion of matrix metalloproteinase 9 (Mmp9) mRNA (P treatment<0.001), 
although in both cases the effect was less pronounced in mice under HFD.
Conclusion: IL-1RA treatment may produce a beneficial effect on adipose 
tissue accumulation and an increase in the ALR, biomarker of dysfunc-
tional adipose tissue, suggesting an improvement in adipose tissue func-
tion in mice under ND. However, this beneficial effect is apparently lost in 
mice fed a HFD. Treatment of mice with IL-1RA may have a dual effect on 
cardiometabolic markers dependent on the dietary stimulus.
Supported by grants Plan Estatal I+D+I ISCIII-FEDER PI19/00785, 
PI20/00080 and PI20/00927, Department of Health - Government of 
Navarra (grant 58/2021) and CIBEROBN, Spain.
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Different impact of gynoid and android adiposity on 
adiponectin levels, in patients with severe obesity
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Smeu, B.2; Copaescu, C.2; Fica, S.1
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2Ponderas Hospital, Bucharest, Romania

Introduction: Adiponectin is a circulating hormone predominately 
secreted by adipocytes, reportedly having an important role in prevent-
ing insulin resistance, glucose and lipid disturbances and cardiovascular 
morbidity. Patients with obesity were shown to have decreased levels of 
adiponectin but the impact of specific fat compartments is not completely 
elucidated. 
The aim of our study was to investigate the relationship between serum 
adiponectin levels and parameters of body composition, in a group of 
patients with severe obesity. 
Methods: 84 patients (43 women), mean age =40.75 ±10.25 years, with 
severe obesity (mean BMI = 41.9 ±4.5 kg/m2), consecutively admitted 
in an IFSO accredited Centre of Excellence for bariatric surgery were 
included in our study. All patients had an extensive clinical, anthropo-
metric, and biological evaluation. Serum adiponectin levels were mea-
sured using an ELISA kit. Whole-body dual-energy X-ray absorptiometry 
(DXA) was used to assess total and regional fat and lean mass.
Results: In univariate analysis, serum adiponectin level was lower in men 
and in smokers, positively correlated with age and serum creatinine level 
and negatively with height and weight. After controlling for gender, age, 
height, weight and serum creatinine level, adiponectin positively cor-
related with total fat mass (r=0.244, p=0.03) and gynoid fat mass (r=0.418, 
p<0.001) and negatively correlated with total lean mass (r=-0.206, 
p<0.05), android lean mass (r=-0.288, p =0.01), gynoid lean mass (r=-
0.255, p=0.023) and android fat mass (r=-0.256, p<0.023). In multi-
variate regression, age, weight, android and gynoid fat mass remained 
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Conclusion: These results suggest that inflammation of the AT, as well as 
an altered secretion profile of the AT, links obesity and its metabolic com-
plications, as well as prolonged disease progression in Covid-19.

PO1.015
Thermogenic Capacity of Human Supraclavicular Brown Fat 
and Cold-stimulated Brain Glucose Metabolism
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Klingenspor, M.3; Nummenmaa, L.1; Nuutila, P.1; Virtanen, K. A.1
1Turku PET Centre, Turku University Hospital and University of Turku, Turku, 
Finland 
2Department of Surgery, Turku University Hospital, Turku, Finland 
3Chair for Molecular Nutritional Medicine, Technical University Munich, Freising, 
Germany

Background: Human brain metabolism is prone to changes in its tem-
perature. It has been suggested that the supraclavicular brown adipose 
tissue (BAT) protects the brain from these fluctuations by regulating heat 
production through the presence of uncoupling protein 1 (UCP-1). It has 
not been investigated whether the inter-individual variation in the expres-
sion of UCP-1, which represents the thermogenic capacity of the supracla-
vicular BAT, is linked to the brain metabolism during cold stress.
Methods: Ten healthy human participants underwent 18F-FDG PET 
scanning of the brain under cold stimulus to determine the brain glucose 
uptake rate. On a separate day, an excision biopsy of the supraclavicular 
fat – the fat proximal to the carotid arteries supplying the brain with warm 
blood - was performed to determine the mRNA expression of the thermo-
genic protein UCP-1. 
Results: We found that the expression of UCP-1 in supraclavicular BAT 
was directly related to the whole brain glucose uptake rate determined 
under cold stimulation (rho = 0.71, p = 0.03). In sub-compartmental brain 
analysis, UCP-1 expression in supraclavicular BAT was directly related to 
cold-stimulated glucose uptake rates in the hypothalamus, medulla, mid-
brain, limbic system, frontal lobe, occipital lobe, and parietal lobe (all 
rho ≥ 0.67, p < 0.05). These relationships were independent of body mass 
index and age in partial correlation analysis. There were no relationships 
between UCP-1 expression in subcutaneous white adipose tissue (WAT) 
and cold-stimulated brain glucose uptake. 
Conclusion: These findings support the hypothesis that the unique ana-
tomical location of supraclavicular BAT is likely to protect the brain from 
environmental temperature variations. Additionally, humans with supe-
rior supraclavicular BAT thermogenic capacity may have a sharper cogni-
tive ability during cold stress.

PO1.016
Role of NLRP3 inflammasome activation in regulation of 
adipose tissue metabolism

Javaid, H.1; Huh, J.2
1School of Pharmacy and Biomolecular Sciences, Royal College of Surgeons, 
Dublin, Republic of Ireland, College of Pharmacy, Chonnam National University, 
Gwangju, Republic of Korea 
2College of Pharmacy, Chonnam National University, Gwangju, Republic of 
Korea

Introduction: Obesity is a state of chronic low-grade systemic inflam-
mation. Recent studies showed that NLRP3 inflammasome initiates 
metabolic dysregulation in adipose tissues, primarily through activation 
of adipose tissue infiltrated macrophages. However, the mechanism of 
NLRP3 activation and its role in adipocytes remains elusive. Therefore, we 
aimed to examine the activation of TNFα-induced NLRP3 inflammasome 
in adipocytes and its role in adipocyte metabolism and crosstalk with 
macrophages. In this study, TNFα treatment induced NLRP3 expression 
and caspase-1 activity in adipocytes. 
Results: The activated adipocyte NLRP3 inflammasome participated in 
mitochondrial dysfunction and insulin resistance, as evidenced by the 
amelioration of these effects in Ac-YVAD-cmk treated 3T3-L1 cells or 
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Utilising stable isotopes to understand the role and 
regulation of branched chain amino acid metabolism in 
adipose tissue
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Elevated levels of branched chain amino acids are frequently observed 
in the plasma of patients with cardiometabolic diseases or obesity. In 
addition, manipulation of dietary levels of these amino acids can impact 
insulin resistance and lifespan. However, a better understanding of exactly 
how branched chain amino acid metabolism is altered in these contexts is 
needed to determine how BCAAs contribute to the pathogenesis of these 
diseases. Adipose tissue is an important site of BCAA metabolism and pre-
viously we have shown that catabolism of these amino acids is increased 
during adipocyte differentiation and becomes an important source of car-
bon for de novo lipogenesis. Further interrogation of this pathway in adi-
pocytes has shown that intermediates of BCAA breakdown can be used to 
synthesize monomethyl branched chain fatty acids (mmBCFAs) and that 
synthesis of these is decreased in obese mouse models and in patients with 
non-alcoholic fatty liver disease due to a decrease in adipose BCAA catab-
olism and de novo lipogenesis. An understanding of distinct factors that 
regulate BCAA catabolism in adipose tissue is lacking. However, using 
isotope tracing we have found that obesity induced hypoxia potently sup-
presses BCAA catabolism and mmBCFA synthesis in adipocytes. In addi-
tion, application of intermittent hypoxia to obese mouse models further 
increases plasma and adipose BCAA levels. This indicates that obstruc-
tive sleep apnea, a common comorbidity in many obesity related diseases 
may contribute to elevated BCAA levels in these patients. Collectively, our 
findings have revealed new potentially functional metabolic products of 
BCAA metabolism in adipose tissue and identified adipose oxygen ten-
sion as an important modulator of this pathway.

PO1.014
Covid-19 infections and/or mRNA vaccination alter gene 
expressions in human adipose tissue

Krupka, S.1; Hoffmann, A.1; Dietrich, A.2; Blüher, M.1; Klöting, N.1
1Helmholtz Institute for Metabolic, Obesity and Vascular Research (HI-MAG) of 
the Helmholtz Zentrum München at the University of Leipzig and University 
Hospital Leipzig, Leipzig, Germany 
2Department of Visceral, Transplantation, Thoracic and Vascular Surgery, 
University Hospital Leipzig, Leipzig, Germany

Introduction: An increase in morbidity and mortality from 2019 corona-
virus disease (COVID-19) is associated with obesity. One of the host cell 
entry factors of severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2), angiotensin-converting enzyme 2 (ACE2), has increased gene 
expression in adipose tissue (AT). SARS-CoV-2 has been shown to infect 
and further replicate in the AT, thus contributing to local inflammation. 
Because visceral AT inflammation is already known to play a role in obe-
sity, we examined molecular and histologic AT signatures after Covid-19 
infection and/or mRNA vaccination. 
Methods: Based on positive and negative SARS-CoV-2 infection, 
respectively, and mRNA vaccination status compared with BMI and 
age-matched controls obtained before the onset of Covid-19, we formed 
subgroups (N=27) examined 54 paired biopsies of subcutaneous (SC) 
and visceral adipose tissue (VAT) from the Leipzig Obesity Biobank. For 
this, we compared gene expression signatures by RNA-sequencing analy-
ses, morphological changes in AT, and circulating inflammatory markers 
between the groups. 
Results: We found a distinct gene expression signature and morphology 
in the AT associated with Covid-19 infection, suggesting that SARS-
CoV-2 affects the AT and may mediate disease progression.
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PO1.018
Extract rich in C-phycocyanin obtained from Spirulina using a 
greener approach restored serum leptin levels and resistin in 
mice treated with a hyperlipidic diet

Da Silva Neto, A. F.1; Fratelli, C.3; Alaby Martins Ferreira, Y.3;  
Oller Do Nascimento, C. M.1; Marques Telles, M.1; Cavalcante Braga, A. R.2;  
Oyama, L. M.1
1Universidade Federal de Sao Paulo - Escola Paulista de Medicina, Department 
of Physiology 
2Universidade Federal de Sao Paulo, Institute of Environmental, Chemicals and 
Pharmaceutical Sciences 
3Universidade Federal de Sao Paulo, Graduate Program in Nutrition

Introduction: Changes in the concentrations of hormones such as leptin 
and resistin, secreted by white adipose tissue, are associated with high-fat 
diets. Studies demonstrate that leptin can inhibit neural pathways acti-
vated by appetite stimulants to reduce energy intake and activate pathways 
directed by anorectics to suppress appetite, while resistin is associated 
with insulin action in mice and in humans play a role in the process of 
chronic inflammation associated with obesity. The use of nutraceuticals, 
foods rich in bioactive compounds with metabolic effects, have been used 
as a supporting tool in the control of metabolic changes caused by the 
effective consumption of a high-fat diet. Spirulina, a filamentous cyano-
bacterium, as well as its natural pigment C-phycocyanin are known for 
their nutraceutical, hypolipidemic, hypoglycemic, anti-inflammatory and 
anti-obesogenic qualities. In this study, aiming at the correct way to explore 
the Spirulina, the extraction protocol of C-phycocyanin used in this study 
was a “green method”, making use of water as a solvent to evaluate serum 
concentrations of leptin and resistin in mice fed a hyperlipidic diet.
Methods: Swiss mice were divided into three groups: 1) ND: normolipid 
diet receiving saline solution by gavage; 2) SB: high-fat diet receiving 
500 mg/body weight per day of whole Spirulina biomass; 3) CPC: high-
fat diet receiving extract rich in c-phycocyanin 500mg/body weight per 
day obtained from spirulina biomass, using only water as a solvent. The 
amount of diet was monitored daily and the animals were weighed weekly. 
After 12 weeks of treatment the animals were sacrificed, the blood was 
removed by cardiac puncture, centrifuged and serum collected. The serum 
concentration of leptin and resistin were evaluated by the ELISA method.
Results: Administration of whole Spirulina biomass for 12 weeks associ-
ated with a hyperlipidic diet increased leptin and decreased resistin cir-
culating serum levels, compared to ND. On the other hand, leptin and 
resistin serum concentration in CPC group was similar to ND.
Conclusion: The results obtained in our study demonstrated that the 
whole Spirulina biomass did not bring a beneficial effect. On the other 
hand, the extract rich in c-phycocyanin obtained from Spirulina biomass 
using a greener approach brought important metabolic hormones to a 
normal level, showing its capacity to restore the metabolism during hyper-
lipidic diet ingestion.

Conflict of Interest: None declared.

Funding: Research relating to this abstract was funded by FAPESP 
(number 2020/6732-7), CNPq and CAPES.

primary adipocytes isolated from NLRP3 and caspase-1 knockout mice. 
Treatment with adipocyte-conditioned media revealed that adipocyte- 
derived factor was responsible for macrophage NLRP3 inflammasome 
activation, working as a second signal. 
Conclusion: This study highlights the importance of adipocyte NLRP3 
inflammasome activation and the novel role of the TNFα-NLRP3 axis in 
adipose tissue. It adds rationale for the current development of NLRP3 
inhibitors for treating obesity-induced metabolic diseases.

PO1.017
Epigenetic regulation of SMAD3 in individuals with obesity 
and after energy restriction-based weight loss

G Izquierdo, A.1; C Carreira, M.2; Sajoux, I.3; De Luis, D.4; Martínez, J.5; 
F Casanueva, F.2; Crujeiras, A.1
1Epigenomics in Endocrinology and Nutrition Group. IDIS, CHUS/SERGAS, 
CIBERobn, Santiago de Compostela, Spain 
2Molecular Endocrinology Lab, IDIS, CHUS/SERGAS, CIBERobn, Santiago de 
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3Medical Department Pronokal Group, PronokalGroup, Barcelona, Spain 
4Center of Investigation of Endocrinology and Nutrition, Medicine School and 
Department of Endocrinology and Investigation, Hospital Clinico Universitario, 
University of Valladolid, Valladolid, Spain 
5Department of Nutrition, Food Science and Physiology, Centre for Nutrition 
Research, UNAV and IdiSNA, CIBERobn, Pamplona, Spain

Introduction: The role of epigenetic regulation in the development of 
obesity is an emerging field in which there is increasing evidence about 
the association between obesity and changes in DNA methylation profiles 
in adipose tissue. Given that obtaining this type of sample is especially 
problematic in population studies, in recent years the ability of minimally 
invasive samples such as circulating peripheral blood leukocytes to reflect 
the methylation status of target tissues has been demonstrated. In this 
context, a previous study by the group identified that the SMAD3 gene 
presented differential methylation associated with the state of obesity in 
adipose tissue and reflected in leukocytes (Crujeiras AB, et al. 2017, Sci 
Rep). This gene is a TGF-beta effector protein and is a miscellaneous factor 
of adipogenesis, whose lower expression is related to a decrease in adipos-
ity, an increase in basal energy expenditure, and protection against obesity 
induced by a high-fat diet. Therefore, the aim of the current study was to 
evaluate the methylation status of SMAD3 in obesity and after weight loss 
from human blood leukocytes and to assess the functionality of epigenetic 
changes by analyzing gene expression in obesity-related animal models. 
Methods: SMAD3 DNA methylation levels were assessed from Illumina 
Infinium Methylation EPIC BeadChip data in human peripheral blood 
mononuclear cells (PBMCs). The data were compared according to obe-
sity and after following a weight loss therapy based on a very low calo-
rie ketogenic diet (VLCKD, PnK method®). Additionally, because DNA 
methylation affects transcription, we analyzed SMAD3 gene expression 
in adipose tissue by RT-qPCR from animals with obesity and after weight 
loss through caloric restriction and/or exercise. 
Results: The results obtained confirmed that the methylation levels of the 
SMAD3 analyzed were lower in leukocytes from individuals with obesity 
than in normal-weight individuals, specifically at the cg07576222 site. 
Importantly, after VLCKD follow-up, methylation levels of this obesi-
ty-related DMCpG site increased both in relation to nutritional ketosis 
and weight loss. Consistent with the differential methylation observed in 
the promoter region of the gene, SMAD3 transcriptional levels in adipose 
tissue from the animal models were inversely correlated with methylation 
levels in obesity and after weight loss. 
Conclusion: This study shows that the epigenetic regulation of SMAD3 in 
adipose tissue from patients whit obesity is reflected in circulating periph-
eral blood leukocytes, whose methylation levels can be reversed in the 
time-course of nutritional interventions for weight loss. This differential 
methylation translates into changes in gene expression in animal models, 
suggesting that SMAD3 is epigenetically regulated and could bean epigen-
etic biomarker for the management of obesity.
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Methods: The experiment lasted 16 weeks, with eight weeks of obesity 
induction and eight weeks of physical training and change diet to a nor-
mocaloric one in male Wistar rats. The groups were Sedentary control diet 
(CS/n=8), Sedentary high fat diet (HS/n=8), Aerobic exercise (AE/n=8), 
Resistance exercise (RE/n=8) and concurrent training (CE/ n=8). TNF-α 
and IL-10 content in retroperitoneal, subcutaneous and mesenteric adi-
pose tissue were evaluated by ELISA. The minimum level of significance 
adopted was 5%.
Results: In the retroperitoneal adipose tissue, TNF-α content was increase 
in AE and CE groups as compared to CS and HS animals, while IL-10 
was increase only in CE vs HS. TNF-α and IL-10 were increase in CE vs 
CS and HS. Different, in the subcutaneous adipose tissue any treatment 
affects both cytokines content.
Conclusion: different training strategies showed distinct effect on cyto-
kines production by adipose tissue depots. Interesting in the mesenteric 
adipose tissue, consistent modulation between pro-inflammatory and 
anti-inflammatory cytokines was observed.

Funding Sources: National Council for Scientific and Technological Development 
(CNPq); Coordination of Improvement of Higher Level Personnel (CAPES).

PO1.021
Efficacy and safety of acute administration of D-allulose and 
erythritol in healthy participants

Teysseire, F.1; Bordier, V.1; Budzinska, A.2; Weltens, N.2; Beglinger, C.1;  
Van Oudenhove, L.2; Wölnerhanssen, B. K.1; Meyer Gerspach, A.1
1St. Clara Research Ltd at St. Claraspital, Basel, Switzerland, Faculty of Medicine, 
University of Basel, Basel, Switzerland 
2Laboratory for Brain-Gut Axis Studies, Translational Research Center for 
Gastrointestinal Disorders, Department of Chronic Diseases and Metabolism, 
KU Leuven, Leuven

Introduction: In the WHO European Region, overweight and obesity 
have reached epidemic proportions, and it is estimated that around 60% 
of adults have this multifactorial disease. Dietary lifestyle changes such as 
substituting sugar intake with alternative sweeteners is a simple, effective, 
and low-cost approach that can be used both preventively and therapeu-
tically. D-allulose and erythritol, two non-caloric alternative sweeten-
ers with a similar sweetness relative to sucrose, gained attention due to 
their positive metabolic profiles. For both sweeteners, we have recently 
shown that they induce the release of gastrointestinal satiation hormones. 
While erythritol has been approved in many countries, the approval of 
D-allulose in the European Union is still pending. 
The objective of this study was to assess the efficacy and safety of acute 
administration of D-allulose and erythritol on glucose, insulin, and 
ghrelin concentrations as well as on blood lipids, uric acid, and high- 
sensitive C-reactive protein (hsCRP).
Methods: We performed a randomized, controlled, double-blind, cross-
over study with 18 participants (5 males and 13 females, mean±SD 
(range), age: 24±4 (19−35) years, BMI: 21.9±1.7 (19.1−24.3) kg/m2). In 
three different test sessions, participants received an intragastric admin-
istration of 25 g D-allulose or 50 g erythritol, both dissolved in 300 mL 
water, or 300 mL water as a placebo. Blood samples were collected at fixed 
time intervals before and after the administration of the test solutions to 
measure glucose, insulin, and ghrelin concentrations as well as blood lip-
ids, uric acid, and hsCRP. Data were analyzed with linear mixed model 
analysis, using SAS version 9.4 (SAS Institute Inc., Cary, NC, USA).
Results: All 18 participants completed the test sessions. i) plasma glucose 
and insulin concentrations were lower after D-allulose compared to tap 
water (p = 0.001 and p = 0.005, respectively), with no effect after erythritol; 
ii) plasma ghrelin concentrations were reduced after erythritol compared 
to tap water (p = 0.026), with no effect after D-allulose; iii) both sweeteners 
had no effect on blood lipids, uric acid, and hsCRP compared to tap water.
Conclusion: Acute intragastric administration of the two alternative 
sweeteners D-allulose and erythritol appears to have beneficial physi-
ological effects regarding glycemic control and ghrelin, and exhibits a 
favorable safety profile with respect to blood lipids, uric acid and systemic 
inflammation.

PO1.019
Oxidative stress and inflammation in female Lewis rats 
depending on the diet and retinoic acid application

Ilic, I.1; Mujkić, R.1; Grgić, A.1; Lovrić, M.2; Delaš Aždajić, M.3; Lovrić, I.4; 
Oršolić, N.5
1Department of Anatomy, Histology, Embryology, Pathological Anatomy and 
Pathological Histology, Faculty of Dental Medicine and Health, Josip Juraj 
Strossmayer University of Osijek, Osijek, Croatia 
2Osijek University Hospital Center, Osijek, Croatia 
3Department of Dermatology and Venereology, Sestre Milosrdnice University 
Hospital Center, Zagreb, Croatia 
4Department of surgery, urology, orthopedics and physical and rehabilitation 
medicine, Faculty of Medicine Osijek, Josip Juraj Strossmayer University of 
Osijek, Osijek, Croatia 
5Department of Animal Physiology, Faculty of Science Zagreb, University of 
Zagreb, Zagreb, Croatia

Introduction: Adipose tissue is characterized by the infiltration of inflam-
matory cells, such as monocytes, neutrophils, Th1 and Th17 lymphocytes 
and M1 (anti-inflammatory) macrophages, whose share in obesity can 
be up to 40%. Increased secretion of saturated fatty acids (FFA), activates 
resting macrophages and adipocytes, which causes increased secretion of 
pro-inflammatory cytokines and chemokines. Macrophages are charac-
terized by increased expression of inducible nitric oxide synthase (iNOS) 
and NO production. NO is an important indicator of inflammation, oxi-
dative stress, and polarization of macrophages into the M1 phenotype. 
Arginase I reduces inflammatory activity by interacting with iNOS. Anti-
inflammatory cytokines, IL-4, IL-10 and IL-13 stimulate the activity of 
arginase I in macrophages enhancing the anti-inflammatory effect.
Methods: The analysis included 36 Lewis rats bred at Department of 
Animal Physiology Zagreb. Half of the animals were fed high fat diet 
(HFD, 45% of saturated fatty acids) and half standard laboratory diet 
(STD) during 30 days. The groups were divided into additional 3 groups 
(6 rats each): two experimental groups that received 13 cRA orally on a 
daily basis during 30 days (7,5 mg/kg and 15 mg/kg, respectively) and 
the control group was given distilled water. Animals were sacrificed after 
60 days and serum for inflammatory cytokines, arginase and NO activity.
Results: The increase in the serum concentration of IL-6, IL-1β, IFN-γ in 
individuals on high-fat food, both in the control group and in the groups 
to which 13 cRA was added in both concentrations was seen. In the same 
groups, there was an increase in IL-10, which belongs to the Th2 inflam-
matory response. There was a visible increase in serum, kidney and liver 
NO activity in individuals on HFD with the addition of 13 cRA (HFD+15 
(13 cRA)) compared to the control group. The analysis of serum and renal 
arginase concentrations revealed a decrease in the value of arginase in 
individuals on HFD.
Conclusion: According to the the present results, 13 cRA and HFD affect 
metabolic parameters, as well as inflammation and oxidative stress in the 
organism. Its administration has a different effect on metabolic parame-
ters, depending on whether the STD or the HFD was applied.

PO1.020
Effects of aerobic, resistance and concurrent training in the 
white adipose tissue inflammatory status in rats with obesity 
induced by hyperlipidic diet

Pontes, L. P.1; Alves Nakakura, F.1; Neto, N. I.1; Boldarine, V. T.1; Maza, P. K.1; 
Avila, F.1; Antunes, H. M.3; Damaso, A.2; Oyama, L. M.1
1Universidade Federal de Sao Paulo - Escola Paulista de Medicina, Department 
of Physiology 
2Universidade Federal de Sao Paulo, Graduate Program in Nutrition 
3Universidade Federal de Sao Paulo - Escola Paulista de Medicina, Department 
of Psychobiology

Introduction: Physical training has been widely used as a non-drug 
clinical strategy in the treatment of obesity. The aim of this study was to 
evaluate the effect of resistance, aerobic and concurrent training on adi-
pose tissue inflammatory status promoted by hyperlipidic diet ingestion 
on rats. 
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weight gain, hedonic overeating, and adverse metabolic outcomes such 
as type 2 diabetes. Evidence from experimental and pharmacological 
glucocorticoid exposure indicates that these effects are likely to be par-
tially mediated by alterations in appetite-regulating hormones. However, 
no studies have investigated the association of long-term glucocorticoid 
exposure with levels of appetite-regulating hormones in a naturalistic set-
ting in humans. 
Methods: Data were collected from 21 patients with obesity (19 women, 
average BMI 37.8 ± 3.3 kg/m²). Long-term glucocorticoid levels were 
measured in scalp hair (cortisol ‘HairF’; and cortisone ‘HairE’), using liq-
uid chromatography-tandem mass spectrometry (LC-MS/MS). In addi-
tion, we measured overnight-fasted serum levels of the hormonal appetite 
regulators leptin, pancreatic polypeptide (PP), gastric-inhibitory peptide 
(GIP), peptide tyrosine-tyrosine (PYY), agouti-related protein (AgRP) 
and cholecystokinin (CCK) using enzyme-linked immunosorbent assay. 
We also measured overnight-fasted serum levels of adiponectin and insu-
lin using chemiluminescent enzyme immunoassay. To investigate the 
cross-sectional association between long-term glucocorticoid levels and 
hormonal appetite regulators, we used linear regression analyses, adjusted 
for BMI. 
Results: There was a positive association between HairE (pg/mg) and 
log-transformed CCK levels (pg/ml), which persisted after adjustment for 
BMI (r = 0.587, β = 0.028 [95%CI: 0.009;0.047], p=0.007). Similarly, CCK 
levels tended to be associated with HairF (r = 0.401, β = 0.037 [95%CI: 
-0.005;0.079], p=0.081). These relations persisted after exclusion for users 
of (inhaled and locally applied) corticosteroids. However, no associations 
were found between HairF or HairE and leptin, adiponectin, insulin, PP, 
GIP, PYY or AgRP levels.
Conclusion: An increase of 1 pg/mg in long-term cortisone, as measured 
in hair, was associated with a 6.7% increase in levels of the satiety hor-
mone CCK. Glucocorticoid excess has been shown to induce a prefer-
ence for high-fat high-sugar foods. In turn, consumption of such foods 
has been shown to be associated with increases in CCK levels, which may 
mediate the observed association. However, the anorexigenic effects of 
CCK seem to be diminished under such conditions. Future research is 
needed to further investigate the role of alterations in CCK levels in the 
context of glucocorticoid excess and obesity.

PO1.025
Gut microbiota duo to Mediterranean diet are associated with 
appetite regulation in patients with metabolic syndrome:  
Gut-Brain Axis

Sanchez Alcoholado, L.1; Castellano Castillo, D.1; Boutriq, S.1;  
Aranega Martin, L.1; Laborda Illanes, A.1; Plaza Andrades, I.1;  
Gonzalez Gonzalez, A.2; Queipo Ortuño, M.3
1Intercenter Medical Oncology Clinical Management Unit, Regional and Virgen 
de la Victoria University Hospitals, Biomedical Research Institute of Malaga 
(IBIMA)-CIMES-UMA. Malaga. Spain 
2Department of Physiology and Pharmacology. Faculty of Medicine, University 
of Cantabria, and Valdecilla Health Research Institute (IDIVAL). Santander. Spain 
3Department of Surgical Specialties, Biochemical and Immunology. Faculty of 
Medicine, University of Malaga. Malaga. Spain

Currently there is an established causality between intestinal dysbiosis 
(understood as the imbalance of the intestinal microbiota, its metabolic 
activity and its distribution in the intestine) and metabolic diseases, there-
fore, it is likely that an altered intestinal microbial profile may influence 
eating habit disorders associated with patients with metabolic syndrome 
(MS).
Two study groups were used for the study, a group of patients with MS 
(IBM>30Kg/m2) and a group of healthy controls (IBM<30Kg/m2). Both 
groups were monitored for 2 months, during which they followed a 
Mediterranean diet rich in extra virgin olive oil.
Significant differences were observed in composition of the intestinal 
microbiota and alpha and beta diversity between both study groups at 
baseline. With an increase of Bifidobacteriaceae, Faecalibacteriaceae 
and Rumminococaceae (lactate- and butyrate-producing bacteria) in 

PO1.023
Action of Ro 60-0175, 5-HT2C receptor agonist, in obese  
and diabetic Wistar rats

Bogomilov, I. A.1; Boyadjieva, N.3; Nikolov, R.3; Mihneva, V.2; Daskalova, I.2
1Department of Endocrinology, Military Medical Academy-Sofia/ Department of 
Pharmacology and Toxicology, Medical University of Sofia, Sofia, Bulgaria 
2Department of Endocrinology, Military Medical Academy-Sofia 
3Department of Pharmacology and Toxicology, Medical University of Sofia, 
Sofia, Bulgaria

Background and Aims: Obesity can be cause because of reduction in 
energy expenditure and /or increased caloric intake. Total calorie intake 
has increased in recent decades, and researches and studies on eating 
behavior have reported increased intake of foods rich in fats and sugars. 
Excess calories alone increase body weight and reduce insulin sensitiv-
ity, even in healthy individuals who are not obese. In addition, increased 
consumption of sugars and fats is associated with weight gain and devel-
opment of insulin resistance in humans. Many regulatory pathways for 
food intake, including those that use serotonin as a neurotransmitter, are 
affected by obesity or by hypercaloric diets leading to obesity. Summarizing 
the data known so far, it can be said that reduced serotonergic signaling 
and low availability of SERT are associated with hyperphagia and obesity. 
Because of these facts, it is important to know how brain serotonin medi-
ation affect food behavior.
Materials-Methods: Ro 60-0175 is a novel 5-hydroxytryptamine (HT)
(2C) (serotonin) central receptor-selective agonist that we used in our 
study. We used forty Wistar rats separate in 2 groups- rats with obesity 
and diabetes and healthy rats (control group). Each of this groups was 
separated in other 2 - one with daily intraperitoneal injection (i.p.) of Ro 
60-0175 (for 1mg/kg increasing till 3 mg/kg per day) and one without. 
In 4 weeks period we were tracking blood glucose level, insulin secretion 
and rats weight. The differences in the mean values among the groups are 
greater than would be expected by chance; there is a statistically signifi-
cant difference (P = <0,05) calculated by using SPSS program.
Results: After application of Ro 60-0175, the weight of the rats in diabetic 
and obese group decreased by 35,2% (P<0,05), and by 13,3% (P<0,05) in 
the control group using and no significant dynamic in the groups with-
out daily intraperitoneal injection of Ro 60-0175 (Ro 60-0175 increased 
the latency to the first meal (3 mg/kg) and reduced meal size (1 mg/kg)). 
In the diabetic and obese rats group, in which Ro 60-0175 was applied, 
we had registered reduction of hyperglycemia (blood glucose over 7,0 
mmol/l) by 15,4% (P<0,05) compering the results before the start of 
using Ro 60-0175, which is greater in the rats who reduced more body 
weight. The research also shows decreasing of insulin resistance by 31,3 % 
(P<0,05) in diabetic and obese rats group using Ro 60-0175.
Conclusion: Using Ro 60-0175 for treatment of obesity and obesity-in-
duced diabetes in male Wistar rats, Ro 60-0175 significantly reduces body 
weight hyperglycemia and peripheral insulin resistance. In the study was 
registered reducing of body weight not only in the obese and diabetic rats 
group, but also in the control group.
Author Disclosure Information:
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Long-term Stress and Appetite: Associations of Hair Cortisol 
and Cortisone with Serum Levels of Gastrointestinal 
Hormones
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1Obesity Center CGG, Department of Internal Medicine, Division of 
Endocrinology, Erasmus MC, University Medical Center Rotterdam, Rotterdam, 
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Background: Many patients with obesity (BMI ≥ 30.0 kg/m²) show 
increased glucocorticoid levels in hair, indicating elevated long-term glu-
cocorticoid exposure. Glucocorticoid excess has been shown to induce 
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ARC was observed with increased local prostaglandin E2 (PGE2) con-
tent and enhanced expression of inflammatory cytokines. Leptin, a major 
appetite-regulating hormone, acts on neurons in ARC and conveys satiety 
signals. In ARC from mice fed HLA diet, weight-reducing signals of leptin 
was attenuated. In an in vitro model of leptin sensitivity, PGE2 interfered 
with leptin signaling.
Conclusion: Multi-omics analysis revealed distinct hypothalamic molec-
ular landscape in diet-induced and genetic models of obesity. During the 
development of obesity, accumulation of arachidonic acid and subsequent 
induction of inflammatory changes within the hypothalamus was associ-
ated with leptin resistance, suggesting a potential causal role.

PO1.027
Computational determinants of dietary behavior in obesity

Heng, J. A.1; Joray, C.2; Popelka, D.1; Herzig, D.2; Polania, R.1; Bally, L.2
1Department of Health Sciences and Technology, Federal Institute of 
Technology (ETH), Zurich, Switzerland 
2Department of Diabetes, Endocrinology, Nutritional Medicine and Metabolism, 
Inselspital, Bern University Hospital, University of Bern, Bern, Switzerland

Introduction: There is growing evidence that obesity is associated with 
alterations in dietary decision-making. However, a comprehensive 
description of these alterations is lacking. We investigate how nutritional 
attributes estimations, true nutritional attributes, gaze behavior and low-
level visual attributes influences dietary decision making in a two-alterna-
tive forced food choice task.
Methods: We recruited 25 participants with obesity (mean [SD] age, 42.9 
[12.1] years; 17F) and 25 lean participants (mean [SD] age, 41.4 [13.4] 
years; 16F). The participants rated their willingness to eat 64 different food 
items. Then, they estimated different nutritional attributes of the items 
(fat, protein, added sugar content and healthiness). Finally, they per-
formed a choice task in which they chose between two food items on each 
trial while eye-tracking measurements were performed. Prior to the visit 
to the lab, the participants completed a nutrition course.
Results: We observed no significant difference between groups in the 
Spearman correlation between the food attributes and the estimations 
provided by the participants, indicating that both groups shared sim-
ilar knowledge about the attributes of the items. We then investigated 
the computational determinants that could explain the food choices. 
Subjective attribute estimations (fat, protein, added sugar and healthiness 
ratings) explained choices better than objective attributes (fat, protein, 
added sugar content and Nutri-Score) as indicated by leave-one-out infor-
mation criterion (ΔLOOIC = -220). Combining subjective attributes esti-
mations with willingness to eat ratings provided a better description than 
subjective attributes estimations alone (ΔLOOIC = -596) and willingness 
to eat ratings alone (ΔLOOIC =-628). Adding the relative fixation times 
improved the models further (ΔLOOIC = -904). Finally, adding objective 
attributes for which no ratings were collected (carbohydrate, sugar, calo-
ries, salt and dietary fiber content), item weight, price and low level-visual 
attributes of the images of the items (colorfulness, entropy, variance and 
saturation) provided the best fit (ΔLOOIC = -423). This model revealed 
that participants with obesity were more likely to choose the items that 
they looked at longer (P_MCMC = 0.008) and the items with more car-
bohydrates (P_MCMC = 0.001) and less likely to choose the items with 
more sugar content (P_MCMC = 0.015) and weight (P_MCMC = 0.026).
Conclusion: We find that objective food attributes do not explain the 
choices as well as subjective attribute estimations, which suggest that 
participants rely on their subjective attribute estimations to influence 
their choice. In addition, our model reveals differences in dietary deci-
sion-making between participants with and without obesity, including 
differences in the influence of gaze, which suggest that attention could 
play a role in differences in dietary decision-making in obesity.

Conflict of Interest: None Disclosed.

Funding: Research relating to this abstract was funded by the Vontobel 
Foundation and the Johanna Dürmüller-Bol Foundation.

HC compared with patients with MS. It was also observed an increase 
in “Veillonella” and Enterobacteraceae in the group of patients with MS, 
implicated in increased intestinal permeability and systemic inflamma-
tion, with an increase in serum levels of zonulin (intestinal permeability 
marker) and IL-6, IL-10 and TNF-α (markers of inflammation), in addi-
tion to finding lower serum levels of certain incretins such as PYY and 
GPL-1 and higher serum levels of ghrelin and GIP in the group of patients 
with MS compared to the HC at baseline.
After the intervention period with a Mediterranean diet, ghrelin and GIP 
levels, as well as indicators of permeability and inflammation decreased 
significantly in the group of patients with MS, while IL-10 (an anti-in-
flammatory cytokine), PYY and GLP-1 increased significantly. Finally, we 
found a positive significant association between “Veillonella” and zonulin 
serum levels, and between Enterobacteriaceae and TNF-α serum levels. 
Also, we found a negative association between the levels of GIP and GLP1 
and PYY and the relative abundance of “Bifidobacterium” and “Blautia”, 
respectively.
In conclusion, the changes in gut microbiota duo to a Mediterranean diet 
intervention are associated with the improvement of insulin resistance 
and the reduction of appetite in the MS patients, through the increase 
in the levels of incretins (PYY and GPL-1) and the reduction of systemic 
inflammation and intestinal permeability.

PO1.026
Multi-Omics-based Analysis of the Hypothalamic Remodeling 
in Murine Models of Obesity

Tanaka, T.1; Inoue, M.2; Takeda, K.1; Sonoyama, T.2; Koyama, H.1;  
Aotani, D.1; Nakao, K.2
1Department of Gastroenterology and Metabolism, Nagoya City University 
Graduate School of Medical Sciences, Nagoya, Japan 
2Medical Innovation Center, Kyoto University Graduate School of Medicine, 
Kyoto, Japan

Introduction: Hypothalamus is a constellation of nuclei, each controlling 
an aspect of “internal milieu”, including appetite and energy homeostasis. 
Although inflammatory changes have been reported within the hypothal-
amus in obesity, alteration of the overall molecular landscape have yet to 
be elucidated.
Methods: In high fat diet (60%kcal) or control diet-fed C57B/6 mice 
(3d, 2, 6 and 16wk of each diet feeding) and in ob/ob mice, we micro-dis-
sected arcuate (ARC), paraventricular (PVN) and lateral (LH) nucleus of 
the hypothalamus. RNA or lipid was extracted for RNA-Seq or LC/MS 
analysis, respectively. We next prepared high fat diet (45%kcal) with low 
(1.2%kcal)(LLA) or high (18%kcal)(HLA) linoleic acid content and com-
pared body weight in mice fed either with LLA or HLA and analyzed the 
hypothalamic tissue biochemically.
Results: PCA-based on lipidome but not transcriptome clearly segregated 
anatomically-defined hypothalamic nuclei. By a cut-off of 3 fold, 146, 
116, and 91 genes were defined as nucleus-specific for ARC, PVN, and 
LH and associated with GO terms, neuropeptide and cilia, neurogenesis, 
ion channel and cell junction, respectively. Genes whose expression levels 
were changed in any one or more of the conditions were clustered into 
13 subgroups; one big group of genes suppressed throughout, and each 
upregulated group corresponding to 3 nucleus x 4 timepoint combina-
tions. Expression of genes in each one of the 12 upregulated gene clus-
ters were augmented specifically in one nucleus/timepoint setting and 
significantly associated with distinct GO terms, suggesting a nucleus and 
timepoint-specific pathology. Changes of lipidome in obesity were simi-
lar across nuclei with an accumulation of a broad lipid moieties contain-
ing esters of n-6 polyunsaturated fatty acids (PUFA) such as arachidonic 
acids. By a stark contrast, in ob/ob mice, esters of palmitic and other sat-
urated fatty acids were increased instead of n-6 PUFA across hypotha-
lamic nuclei, suggesting a distinct nature of hypothalamic lipidome in 
obesity of diet-induced and genetic origin. Compared with low linoleic 
acid (LLA) group, mice fed high linoleic acid (HLA) diet gained body 
weight more rapidly. In these mice, accumulation of arachidonic acid in 
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PO1.029
Myo-inositol supplementation in suckling rats modulates 
brain-derived neurotrophic factor (BDNF) signalling in 
adulthood altered by a mild gestational calorie restriction

Valle, A.; Castillo, P.; García, A.; Palou, A.; Picó, C.; Palou, M.
Laboratory of Molecular Biology, Nutrition and Biotechnology (Group of 
Nutrigenomics, Biomarkers and Risk Evaluation), University of the Balearic 
Islands (UIB), Health Research Institute of the Balearic Islands (IdISBa) and CIBER 
de Fisiopatología de la Obesidad y Nutrición (CIBERobn), Palma, Spain

Introduction: Maternal gestational calorie restriction (GCR) causes 
a dysregulation of energy balance and an impaired metabolic health in 
offspring. Previous studies in rats have pointed to myo-inositol (MI) 
supplementation at physiological doses during suckling as a potential 
intervention to reverse malprogramming effects due to GCR, particularly 
in males. Brain-derived neurotrophic factor (BDNF), besides its role in 
cognition, has been related to systemic metabolism control, playing a key 
function in glucose uptake and mitochondrial dynamics at the peripheral 
level. Signalling by BDNF and its receptor, tropomycin receptor kinase B 
(TrkB), could be one of the pathways affected by GCR. Therefore, the pres-
ent study aimed to evaluate, in male rats, the long-term effects of GCR on 
central and peripheral BDNF signalling and the putative beneficial role of 
MI supplementation during the suckling period on its signalling.
Methods: Male offspring of control (CON) and 25% gestational calo-
rie-restricted (CR) dams were treated daily with a physiological dose of 
MI (CON-MI, CR-MI) or the vehicle (CON-V, CR-V) during the suck-
ling period. After weaning, animals were fed with a standard diet until 5 
months of age, and then were exposed to a Western diet until 7 months. 
Circulating glucose, insulin, and BDNF levels were determined, and 
HOMA-IR calculated. Gene expression of selected genes in the hypo-
thalamus, brown adipose tissue (BAT), and retroperitoneal (rWAT) and 
inguinal (iWAT) white adipose tissue was analysed.
Results: At 7 months of age, both CON-MI and CR-MI male rats dis-
played lower insulin levels and HOMA-IR than vehicle-treated animals. 
Interestingly, circulating BDNF levels were decreased in CR-V animals, 
but not in CR-MI, which showed significantly higher BDNF levels than 
the vehicle group. In the hypothalamus, MI treatment during suckling 
resulted in higher Cart mRNA levels than vehicle-treated animals, as well 
as restored the decreased mRNA levels of Mc4r due to GCR. Moreover, 
CR-MI animals displayed lower Bdnf expression levels compared to CR-V 
animals. Peripherally, GCR resulted in lower Bdnf and Trkb mRNA levels 
in the iWAT depot, but not in the rWAT, in comparison to their controls. 
In contrast, MI supplementation restored this decline even at higher lev-
els than CON. In this line, CR-MI animals, but not CR-V, showed higher 
mRNA levels of Glut4 and of the browning marker Cidea in iWAT. Besides, 
Hoxc9 mRNA levels increased in MI supplemented rats, both CON and 
CR, compared to vehicle-treated animals. In BAT, Bdnf and Trkb mRNA 
levels increased in CR-MI animals vs CR-V. 
Conclusions: The alteration in BDNF signalling caused by a mild GCR in 
adult male rats, can be reverted, at least in part, by MI supplementation at 
physiological doses during the suckling period. These results can be ten-
tatively associated to an increased glucose uptake and browning capacity 
in the subcutaneous WAT, which is in accordance with the improved met-
abolic status of MI-treated animals, mainly reflected in a better control of 
glucose-insulin homeostasis.

PO1.030
The Impact of Cycling Cadence On Oxygen Consumption 
During Maximal And Submaximal Exercise

Murphy, E. E.; Monedero, J. J.; Carey, C.; O'Gorman, D. J.
Dublin City University

The impact of cycling cadence on oxygen consumption has not been stud-
ied in detail but previous reports describe increased oxygen consumption 
at higher rates of muscle contraction, even when external work is simi-
lar. The majority of studies were performed during incremental exercise 

PO1.028
Cognitive decline is associated with low muscle mass and gait 
speed and with decreased BMI and adiposity in a pilot senior 
cohort study

García-Ruano, C.1; Costa, A.1; Bargay, E.2; García, A.3; Tarongí, S.3; 
Konieczna, J.4; Romaguera, D.4; Picó, C.1; Palou, A.1; Amer, G.3; Oliver, P.1
1Nutrigenomics, Biomarkers and Risk Evaluation (NuBE) group, University of the 
Balearic Islands, Palma, Spain; Health Research Institute of the Balearic Islands 
(IdISBa), Palma, Spain; CIBER of Physiopathology of Obesity and Nutrition 
(CIBEROBN), Madrid, Spain 
2Neurology Service, University Hospital Son Espases (HUSE), Palma, Spain 
3Neurobiology group, Neurology Service, University Hospital Son Espases 
(HUSE), Palma, Spain; Health Research Institute of the Balearic Islands (IdISBa), 
Palma, Spain 
4Research Group on Nutritional Epidemiology & Cardiovascular 
Physiopathology (NUTRECOR), University Hospital Son Espases (HUSE), Palma, 
Spain; Health Research Institute of the Balearic Islands (IdISBa), Palma, Spain; 
CIBER of Physiopathology of Obesity and Nutrition (CIBEROBN), Madrid, Spain

Introduction: Increased BMI/adiposity are well-known determinants of 
cognitive impairment. Thus, excess body weight, sedentarism and bad 
dietary habits are considered key contributors to the rise in dementia due 
to Alzheimer’s Disease (AD). However, the impact of increased adiposity 
on dementia is not as clear in the elderly, where other factors including 
muscle mass could play a relevant role. Here, we aimed to analyze differ-
ences in body composition, physical activity (PA) and diet between aged 
volunteers with or without AD.
Methods: Data were collected from an ongoing pilot study, BLOOD-
COGNIMARK, whose final aim is to identify molecular markers of 
cognitive decline. We used data from volunteers aged 55-80 years with 
biomarker-supported AD (n=11) vs controls (n=27). Volunteers under-
went two cognitive tests: Mini-Mental State Examination -MMSE- and 
Montreal Cognitive Assessment -MoCA-. Body composition was assessed 
by dual-energy X-ray absorptiometry (DXA). Sarcopenia was evaluated 
by European consensus cut-off points for low muscle quantity (based on 
DXA-derived appendicular lean mass) and low performance based on gait 
speed. Standard questionnaires were performed to assess PA and diet.
Results: The mean age of the volunteers was 69.7±1.1 and, as expected, 
controls had higher scores in both cognition tests than volunteers with 
AD. Mean BMI was higher in controls for both men and women and 
indicative of overweight (25-30 kg/m²), compared to the AD group (<25 
kg/m²). In fact, in controls, women presented greater fat mass (total, 
android and gynoid) and men greater visceral fat than the AD group. On 
the other hand, patients with AD presented lower muscle quantity that 
was within the cut-off values indicative of sarcopenia, lower gait speed 
and greater sedentary time vs controls. Correlation analysis with all the 
volunteers shows that better score on cognition tests is directly related to 
BMI, fat mass, muscle mass, gait speed and days of moderate PA+walking/
week. Despite differences in body composition, no relevant differences 
in circulating biomarkers of metabolic syndrome were evident between 
groups. Both groups had moderate adherence to the Mediterranean diet; 
remarkably, a lower intake of oily fish in the last 10 years was evident in 
the volunteers with AD. Ortho partial least squares-discriminant analysis 
separated clearly the two groups. Important features identified included 
anthropometric (hip circumference, lean mass, fat mass, BMI) and 
PA-related parameters (moderate and vigorous PA), all higher in controls.
Conclusion: The relation between adiposity and AD is not clear in an 
aged population. In this pilot cohort, despite the limited number of vol-
unteers, high BMI and increased adiposity are related to better cognition, 
while low muscle mass and gait speed, indicators of sarcopenia, are pres-
ent in older people with dementia.
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PO1.033
Investigating small intestinal adaptations to metabolic 
disease: a mouse RNA-Sequencing study comparing the small 
intestinal transcriptional landscape in obesity

Jacobs, M.1; Lei, Y.1; Haq, N.1; Pullen, T.1; Wilson, M.1; West, J.3; 
Rajagopalan, H.3; Hayee, B.2; Bewick, G.1
1Diabetes & Obesity, Faculty of Life Sciences and Medicine, King’s College 
London, London, United Kingdom 
2King’s College Hospital, London, United Kingdom 
3Fractyl Health, Inc., Lexington, USA

Introduction: Obesity is a metabolic disease and one of the greatest pub-
lic health threats of the 21st century, statisticians predict that obesity will 
affect 1 billion people worldwide by 2030 (World Obesity Federation, 
2022). Treatments for obesity and type II diabetes that prevent nutrient 
contact with the duodenal epithelium such as Roux-en-Y gastric bypass, 
result in improved blood glucose levels prior to weight loss but the physio-
logical mechanisms behind this phenomenon remain largely elusive. 
Methods: To investigate the effects of obesity on the small intestine (SI) a 
high-fat feeding study was conducted. In this study, each small intestinal 
segment of mice fed a chow (CTL mice) or 60% high-fat diet (DIO mice) 
was harvested and sent for RNA-Sequencing (RNA-Seq). Differential 
gene expression analysis, gene set enrichment analysis (GSEA), and lead-
ing-edge (LE) analysis was generated using R studio. Additionally, the 
Ingenuity Pathway Analysis (IPA) software was used to predict upstream 
regulators driving the transcriptional responses. The functional conse-
quences of key transcriptional changes on the epithelium were modeled 
in duodenal organoids.
Results: Principal Component Analysis plots for the SI displayed diet 
and intestinal segment clustering, suggesting that each intestinal segment 
had a unique transcriptional response to obesity. GSEA analysis (p<0.1) 
revealed that interferon signalling and the defense response to virus 
were amongst the pathways specifically and significantly upregulated in 
the duodenum of DIO mice. Isg15 and Irf7 emerged as key regulators of 
the interferon signalling pathway (p<0.05) using LE analysis and IPA. To 
model the innate response, mouse duodenal organoids were treated with 
poly I:C, an interferon signalling agonist, and Irf7/Isg15 gene expression 
was significantly upregulated (p < 0.05). Poly l:C treatment was associ-
ated with shifts in epithelial homeostasis and reduced markers of barrier 
function.
Conclusion: The mouse duodenum has a distinct response to obesity 
compared to the jejunum and ileum, as highlighted by the upregulation of 
interferon signalling and defense response to virus pathways. This unique 
response is likely caused by an activation of the innate immune response, 
and the results suggest that this may be pathogenic to the mouse duode-
num in terms of barrier function.

PO1.034
Vertical sleeve gastrectomy changes gut microbiota 
composition and restores intestinal permeability in mice  
with diet-induced obesity

Soares, G. M.1; Balbo, S. L.2; Bronczek, G. A.1; De Oliveira, K. M.1; 
Marmentini, C.1; Zangerolamo, L.1; Velloso, L. A.1; Carneiro, E. M.1
1Obesity and Comorbidities Research Center, University of Campinas, Campinas, 
SP, Brazil 
2Laboratory of Endocrine Physiology and Metabolism, Biological Sciences and 
Health Center, Western Paraná State University, Cascavel, PR, Brazil

Introduction: Ingestion of a high-fat diet alters the composition of gut 
microbiota leading to dysbiosis, which increases intestinal inflammation. 
The pro-inflammatory mediators weaken the intestinal barrier increasing 
its permeability. Thus, bacterial endotoxins enter the circulation, causing 
a state of low-grade systemic inflammation, contributing to the devel-
opment of metabolic disorders such as obesity and diabetes. One of the 
strategies used to counteract obesity is bariatric surgery. Vertical sleeve 
gastrectomy (VSG) is an effective bariatric treatment that causes sustained 

to exhaustion and there is little data on submaximal responses. One of 
the challenges is to determine the relative intensity to compare different 
cycling cadences during submax exercise as %VO2peak will be influenced 
by the cadence during VO2peak testing. 
Purpose: The purpose of this study was to determine if peak power output 
(PPO) could be used to compare the metabolic responses during submax-
imal exercise at different cycling rates. 
Methods: Eleven young (21±1 yr) recreationally active males completed 
a continuous incremental exercise test to exhaustion (VO2peak) on an 
electrically braked cycle ergometer at 65rpm and 95rpm. The power out-
put corresponding to 55% PPO was calculated for each cycling cadence 
and, on two further occasions, participants cycled for 1-hr at 65-rpm and 
95-rpm. Indirect calorimetry was used to monitor a number of metabolic 
variables during exercise. In addition, heart rate and blood lactate was 
measured during all trials.
Results: At VO2peak, oxygen consumption (3182±230 vs 3348±318 ml/
min, p=0.002), total ventilation, respiratory rate, heart rate and lactate 
were all significantly greater following the 95-rpm trial (p<0.05). There 
were no significant differences in peak power output or ventilatory 
threshold between trials. During submaximal exercise, VO2 (2012±194 
vs 2371±218 ml/min, p<0.001) and all other parameters were significantly 
greater at 95-rpm (p<0.05). 
Conclusions: As PPO does not change during maximal exercise it can 
be used to control external work and compare the metabolic responses 
while cycling at differences cadences. The mechanisms underpinning the 
increased metabolic demand at higher rates of muscle contraction need 
further examination.

PO1.031
Moderate Intensity Aerobic Exercise Increases Plasma Ketone 
Concentrations in Healthy Female Adults

Walsh, E.1; Alshogairi, A.1; Lynch, C.2; Kelly, T.1; O’Brien, T.3; Leahy, M.4; 
Finucane, F. M.3
1School of Medicine, CMNHS, University of Galway, Ireland 
2School of Medicine, CMNHS, University of Galway, Ireland, Bariatric Medicine 
Service, Centre for Diabetes, Endocrinology and Metabolism, Galway University 
Hospitals, Galway, Ireland 
3School of Medicine, CMNHS, University of Galway, Ireland., Bariatric Medicine 
Service, Centre for Diabetes, Endocrinology and Metabolism, Galway University 
Hospitals, Galway, Ireland., HRB Clinical Research Facility, University of Galway, 
Ireland 
4School of Physics, University of Galway, Ireland

Background: With the emerging scientific interest in the role of phys-
iological ketosis in human health, a better understanding of the factors 
influencing plasma ketone concentrations and ketogenesis is required. 
We sought to describe the influence of aerobic exercise on fasting 
beta-hydroxybutyrate (BHB) in healthy female adults.
Methods: We conducted a single centre cross-over study of healthy female 
adults who had BHB concentrations measured continuously over three 
hours after fasting and again after a 60-minute bout of moderate intensity 
aerobic exercise at 70% of their estimated maximal heart rate. BHB was 
measured with the Abbott® GlucoMen Areo 2K device and differences in 
BHB over time were assessed with the paired t-test.
Results: We recruited 10 participants with a mean age of 26.3±8.1 years. 
Compared to fasting, BHB levels were statistically significantly higher 
from 30 minutes into the exercise bout, at 0.45±0.16 versus 0.3±0.12 
mmol/l, respectively (p=0.026) with differences peaking within the 60 
minutes, but not persisting to 90 minutes after completion of the exercise 
bout. 
Conclusion: Moderate intensity aerobic exercise increases plasma BHB 
levels compared to fasting alone, within 30 minutes of starting exercise, 
and with elevations in ketone levels up to one hour after exercise stops. 
Whether different modalities, duration and intensity of exercise influ-
ence ketone concentrations, and the relevance of this to metabolic health, 
remains to be determined.
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Results: Compared to lower BMI group(N=26, mean age=39.5±8.2), sub-
jects in higher BMI group(N=24, mean age=40.8±10.6) have higher level 
in serum visfatin and leptin(P=0.005), and lower level in ghrelin(P<0.001) 
and diversity of the gut flora.Consistent microbiota findings have dis-
played reductions in the abundances of the families Rikenellaceaeand 
Christensenellaceae as well as a decrease in the abundance of the genera 
Bifidobacterium and Akkermansia.
Conclusion: Subjects with norm weight have more gut diversity and 
lower visfatin and leptin, compared to those in obesity groups.

PO1.036
Reduction of the number of intraepithelial lymphocytes in the 
jejunum of patients operated on Roux-en-Y Gastric Bypass vs. 
non-operated patients with obesity

Vaugrente, A.1; Uzzan, M.2; Willemetz, A.1; Ribeiro Parenti, L.3;  
Moszkowicz, D.4; Le Gall, M.1; Ledoux, S.5; Bado, A.1
1Equipe PIMS, INSERM UMRS1149, Paris, France 
2Département de gastroentérologie, APHP, Créteil, France 
3Equipe PIMS, INSERM UMRS1149, Paris, France, Département de chirurgie 
digestive, APHP, Paris, France 
4Equipe PIMS, INSERM UMRS1149, Paris, France, Département de chirurgie 
digestive, APHP, Colombes, France 
5Equipe PIMS, INSERM UMRS1149, Paris, France, Département d’exploration 
fonctionnelle, APHP, Colombes, France

Introduction: Obesity is associated with low grade chronic and systemic 
inflammation involving the intestinal immune system. The interactions 
between intestinal epithelial cells (IEC), the nutrients and the microbiota 
may favor the early inflammation in the small intestine that appears before 
the onset of obesity and contributes to its development (1). Several studies 
have revealed reciprocal interactions between intraepithelial lymphocytes 
(IEL) and IEC that affects several intestinal functions such as endocrine 
function (2,3), barrier function (1,4) and absorptive function (5). The 
remodeling of the gastrointestinal tract by bariatric surgery as Roux-en-Y 
gastric Bypass (RYGB), results in different intestinal adaptations including 
alimentary limb hyperplasia (6) and increased number of GLP-1 positive 
cells (7).
We investigate the hypothesis that the intestinal immune and epithelial 
cells respond to the new luminal environment resulting from the restruc-
turation of the gastro-intestinal tract by bariatric surgery- and contribute 
to its beneficial effects.
Methods: To quantify and phenotype the different intestinal immune 
cell populations, jejunum fragments of patients with obesity operated 
on Roux-en-Y gastric bypass for the first time (CTRL-OB) or reoperated 
(RYGB) were collected (cohort COBILOM, NCT03538210). Histological 
and immunohistochemical analyses were performed. In parallel, intraep-
ithelial lymphocytes and lamina propria lymphocytes (LPL) were isolated 
from jejunal mucosa, stained and analyzed by FACS. 
Results: We found an increase in the height of the jejunal villi in RYGB 
patients compared to CTRL-OB patients which was associated with a sig-
nificant decrease in the number of CD45+ leucocytes (p<0.01). In addi-
tion, there were less CD8+ T cells within the jejunal mucosa of RYGB 
patients compared with CTRL-OB patients (p<0.01). The reduction in 
the number of CD8+ T cells was more important in the IEL population 
compared to the LPL population. FACS analyses showed a trend toward a 
decrease of certain subsets of IEL after RYGB compared to non-operated 
patients with obesity.
Conclusion: The remodeling of the gastro-intestinal tract by the RYGB 
surgery induces a hypertrophy of the jejunal mucosa associated with a 
decrease of the intestinal CD8+ T cell population especially the CD8αβ T 
cells known as pro-inflammatory IEL. However, the number of patients is 
still insufficient to draw definitive conclusions.
References
1 Monteiro Sepulveda et al., Cell Metab 2015.
2 Yusta et al., Diabetes 2015.
3 He et al., Nature, 2019.
4 Yan, H., & Ajuwon, K. M., PloS one 2017.

weight loss as well as, improved glucose tolerance. Here, we investigated 
if the VSG-induced metabolic benefits may be linked to improved gut 
microbiota dysbiosis and restored intestinal permeability.
Methods: For this, we used C57BL/6 mice who received a 45 kcal% high-
fat diet (HFD) for 10 weeks. Then, mice were randomly divided into 
two body weight-matched groups before surgery: 1) HFD-Sham, sham 
operation, and 2) HFD-VSG, vertical sleeve gastrectomy. We analyzed 
gut microbiota, bowel parameters, intestinal morphology, permeability, 
and inflammation. We also evaluated body weight, perigonadal and ret-
roperitoneal fat content, glycemia, and insulin resistance (HOMA-IR). 
Data were analyzed by Student’s T-test and expressed as the mean ± SEM 
(*P ≤ 0.05). 
Results: Mice with diet-induced obesity and submitted to VSG displayed 
increased microbiota diversity, which was quantified by the Shannon 
index. In addition, fecal samples from HFD-VSG mice presented a 
reduced frequency of the bacterial phyla Firmicutes and an increased 
frequency of Bacteroidetes, compared to samples from HFD-Sham mice, 
indicating a reduced Firmicutes:Bacteroidetes ratio which consequently 
improved obesity-induced dysbiosis. When we analyzed bowel param-
eters, small intestinal, large intestinal, and cecum content weights were 
higher in HFD-VSG mice compared to HFD-Sham mice, whereas stom-
ach weight was reduced in mice submitted to VSG, as expected. VSG also 
altered intestinal morphology such as increased muscular and submucosa 
layer, increased villus height, crypt diameter, and goblet cells per villus. 
These alterations reflected in intestinal permeability since HFD-VSG 
mice showed reduced levels of FITC-dextran (intestinal permeability 
marker), increased ileal protein content of Claudin 1 and 2, and increased 
JAM-A and Occludin gene expression (intestinal tight junction proteins). 
Inflammation was also reduced in HFD-VSG, as judged by the reduced 
ileal expression of pro-inflammatory cytokines (IL-1β, IFN-γ, TNF-α, 
and TLR4) in association with reduced serum levels of lipopolysaccha-
ride (LPS). Regarding body composition and glucose homeostasis, we 
observed that HFD-VSG mice displayed reduced body weight, perigo-
nadal and retroperitoneal fat pads, reduced fasting and fed glycemia, and 
improved insulin sensitivity.
Conclusion: Taken together, these findings suggest that VSG alters gut 
microbiota leading to improved intestinal permeability and reduced 
inflammation, which may contribute to improving glucose homeostasis in 
mice with diet-induced obesity.
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Obesity, adipocytokines and Gut microbiota
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Introduction: The linking between hormone and obesity have been well 
studied. Adipose tissue related hormone or cytokines (adipocytokines) 
play an important role in metabolic function in human. Ghrelin stimu-
lates secretion of growth hormone, increases food intake, and produces 
weight gain. The main function of leptin is to suppresses appetites and 
increase the energy consumption to control energy balance. Gut microbi-
ota also plays an important role on obesity as well as metabolism.
Methods: Two different weight groups were collected. Anthropometric 
indices, such as weight, body fat, waist circumference, hip circumference, 
and blood pressure were measured. Metabolic factors, adipocytokines 
(serum leptin, visfatin, ghrelin) were also collected. Gut microbiota were 
determined by metagenomics using Next Generation Sequencing.
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effect did not translate into an enhanced capacity for non-shivering ther-
mogenesis. Moreover, in vitro studies showed that supraphysiological 
doses of Na-L-lactate induced Ucp1 expression in murine brown adipo-
cytes. Yet, this could be mimicked by stimulating these cells with the same 
doses of NaCl. 
Lastly, we tested if counterions also confound the metabolic effects of 
other metabolite salts in mice. These studies showed that the anti-obesity 
effect of oral disodium succinate was independent of the co-administered 
sodium ions. On the other hand, we also observed that other counterions 
commonly found in metabolite salts can have potent confounding effects 
on body weight and food intake.
Conclusion: In summary, these findings call for a re-evaluation of the 
physiological effects of exogenous L-lactate and highlight counterions 
and osmotic load as underappreciated confounding factors that should be 
controlled for in metabolite research.

PO1.038
Metabolic effects of n-3 fatty acids administered as Calanus oil 
in dietary obese mice with modified PPARα expression

Kalendova, V.; Horakova, O.; Rossmeisl, M.
Laboratory of Adipose Tissue Biology, Institute of Physiology of the Czech 
Academy of Sciences, Prague, Czech Republic

Introduction: Obesity is associated with insulin resistance and impair-
ments in glucose and lipid metabolism. Polyunsaturated fatty acids of n-3 
series, namely eicosapentaenoic acid (EPA) and docosahexaenoic acid 
(DHA), exert hypolipidemic effects while acting as endogenous ligands 
of the transcription factor peroxisome proliferator-activated receptor α 
(PPARα), which primarily regulates genes involved in lipid catabolism. 
We aimed to determine whether genetically determined alterations in 
PPARα expression affect the metabolic effects of n-3 fatty acids supple-
mented in the form of Calanus oil (CO), which contains EPA and DHA 
mainly as wax esters. 
Methods: Twelve-week-old male 129S1/SvImJ mice including wild-type 
animals (PPARα-WT) and mice lacking PPARα (PPARα-KO) were either 
maintained on a low-fat standard diet or given one of the following exper-
imental diets for 8 weeks: (i) corn oil-based high-fat diet (cHF; lipids ~32 
% wt/wt), and (ii) the cHF diet, in which ~15 % of dietary lipids (corn oil) 
was replaced by CO (cHF+CO), thus providing ~6 g EPA+DHA/kg diet. 
Liver samples were used to determine the triacylglycerol content, gene 
expression (by real-time quantitative PCR), and metabolipidomic profile 
(by LC-MS). One-way ANOVA was used to determine statistical signifi-
cance (P<0.05).
Results: Compared with PPARα-WT animals, hepatic triacylglycerol 
content (i.e. hepatic steatosis) was increased 3-fold in PPARα-KO mice 
after cHF administration. As expected, PPARα-KO mice also showed 
reduced expression of genes involved in β-oxidation, as well as lower lev-
els of acylcarnitines and coenzyme Q, as revealed by metabolipidomics 
analysis. While administration of n-3 fatty acids in the cHF+CO diet was 
associated with a reduction in hepatic steatosis in the PPARα-KO group, 
it had no effect in PPARα-WT mice. Liver metabolipidomics analysis of 
cHF+CO-fed mice revealed mainly changes in the composition of vari-
ous triacylglycerols and phospholipid species rather than a decrease in the 
total amount of these lipids in mice of both genotypes, compared to their 
cHF-fed counterparts.
Conclusion: In summary, chronic supplementation of EPA and DHA in 
the form of CO can reduce hepatic steatosis under conditions that stimu-
late liver fat deposition, whereas the change in lipid profile after CO sup-
plementation appears to be independent of the degree of hepatic steatosis 
or the presence of functional PPARα. The exact mechanism responsible 
for the reduction in liver fat content in PPARα-KO mice due to CO sup-
plementation remains to be determined. 
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PO1.037
Is lactate really a “phoenix risen”? The anorectic and 
thermogenic effects of pharmacological lactate are largely 
driven by overlooked confounding factors

Lund, J.1; Breum, A. W.1; Gil, C.1; Falk, S.1; Sass, F.1; Isidor, M. S.1; 
Dmytriyeva, O.1; Ranea Robles, P.1; Mathiesen, C. V.1; Basse, A. L.1; 
Johansen, O. S.2; Fadahunsi, N.1; Lund, C.1; Nicolaisen, T. S.3; Klein, A. B.1; 
Ma, T.1; Emanuelli, B.1; Kleinert, M.4; Sørensen, C. M.5; Gerhart Hines, Z.2; 
Clemmensen, C.1
1Novo Nordisk Foundation Center for Basic Metabolic Research, Faculty 
of Health and Medical Sciences, University of Copenhagen, Copenhagen, 
Denmark 
2Novo Nordisk Foundation Center for Basic Metabolic Research, Faculty 
of Health and Medical Sciences, University of Copenhagen, Copenhagen, 
Denmark. Center for Adipocyte Signaling, University of Southern Denmark, 
Odense, Denmark 
3Novo Nordisk Foundation Center for Basic Metabolic Research, Faculty 
of Health and Medical Sciences, University of Copenhagen, Copenhagen, 
Denmark. Section of Molecular Physiology, Department of Nutrition, Exercise 
and Sports, Faculty of Science, University of Copenhagen, Copenhagen, 
Denmark 
4Section of Molecular Physiology, Department of Nutrition, Exercise and Sports, 
Faculty of Science, University of Copenhagen, Copenhagen, Denmark. Muscle 
Physiology and Metabolism Group, German Institute of Human Nutrition, 
Potsdam - Rehbrücke, Nuthetal, Germany 
5Department of Biomedical Sciences, Faculty of Health and Medical Sciences, 
University of Copenhagen, Copenhagen, Denmark

Aim: Many studies suggest that L-lactate stimulates adipose thermogen-
esis and lowers food intake and body weight. Yet, like many other metab-
olites, L-lactate is commercially available as a sodium salt and typically 
administered in vivo as hypertonic aqueous solutions of Na-L-lactate. 
Surprisingly, most studies have not controlled for injection osmolarity 
and counterion (sodium) co-administration. We aimed at exploring the 
potential confounding effects of these factors.
Methods-Results: We treated diet-induced obese mice with daily sub-
cutaneous injections of Na-L-lactate or PBS for one week. We observed 
that Na-L-lactate lowered body weight, fat mass, reduced food intake, and 
increased whole-body energy expenditure and lipid oxidation. Yet, treat-
ment with Na-L-lactate also decreased locomotor activity and increased 
water consumption right after the injections, suggesting that the anorec-
tic and thermogenic effects could be caused by malaise induced by the 
high load of sodium and/or the hypertonicity of the experimental solu-
tions. This suspicion was supported by studies in diet-induced obese 
mice showing that iso-osmolar injections of either Na-D-lactate, NaCl, 
or D-mannitol phenocopied the weight loss, the reduced food intake, 
and the increased water consumption seen in response to Na-L-lactate. 
Moreover, the increased energy expenditure and lipid oxidation observed 
after injections with hypertonic Na-L-lactate disappeared when we low-
ered the osmolarity of the injections and compared Na-L-lactate against 
iso-osmolar NaCl instead of isotonic PBS. 
Further studies in diet-induced obese mice lacking the lactate receptor, 
GPR81, revealed that the body weight-lowering and appetite-suppressing 
effects of Na-L-lactate was independent of GPR81 and completely unre-
lated to the increased blood level of L-lactate seen after the injections. 
Moreover, in contrast to what has previously been reported, intracerebro-
ventricular infusion of Na-L-lactate did not reduce body weight or food 
intake in lean mice. 
To explore if lactate promotes adipose browning, we treated lean mice 
with PBS, Na-L-lactate, or iso-osmolar NaCl for 9 days. While there were 
histological evidence of browning in mice treated with Na-L-lactate, this 
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Purpose: The aim of this study was to explore the relationship between 
NAFLD, hepatic fibrosis and anthropometric measures of obesity in a 
population of men and women with a BMI ≥35 kg/m2. 
Method: A total of 2103 patients (647 men and 1456 women) who under-
went bariatric surgery with concomitant liver biopsy were included. All 
biopsy specimens were classified according to the Brunt grading system. 
Pre-operative demographic and anthropometric data (age, sex, weight, 
height, BMI, WC, WHR, NC) were measured or calculated. Comorbidities 
were assessed (type 2 diabetes, hypertension, dyslipidemia). Associations 
between anthropometric measures, NAFLD and fibrosis were tested for 
each sex using multivariate logistic regression analysis controlled for 
potential confounding effect (age, smoking status, diabetes).
Results: In this specific population (mean age of 46.2 ± 11.2 years, mean 
BMI of 47.8 ± 7.4 kg/m2 and 56% of type 2 diabetes), 377 men (62.3%) 
and 654 women (51.9%) presented with NAFLD. Among them, 106 men 
(16.4%) and 127 women (8.7%) were diagnosed with severe fibrosis (stage 
3-4) (p-value <0.05). In men, no anthropometric measures( total body 
weight, BMI, WHR, NC, WC) were significantly associated with NAFLD 
or hepatic fibrosis, but in women, WHR and NC presented the stron-
gest independent association (p<0.05) with NAFLD (standardised OR 
of 1.18 and 1.25) and hepatic fibrosis (standardised OR of 1.23 and 1.28, 
respectively). 
Conclusion: NAFLD and hepatic fibrosis are more prevalent in men than 
in women living with severe obesity. Among anthropometric measures 
of fat accumulation, WHR and NC are strongly associated with NAFLD 
and severe hepatic fibrosis, but in women only. Both WHR and NC could 
become useful clinical tools to target NAFLD and hepatic fibrosis in 
women living with severe obesity. Sex-difference in the metabolic con-
sequences of abdominal and upper-body subcutaneous fat accumulation 
above a certain BMI needs to be explored further.

PO1.041
Involvement of the main bioactive compounds present in 
Opuntia stricta var. dillenii extracts from whole fruit, peel,  
pulp and bagasse on their anti-steatotic effect

Besné Eseverri, I.1; Trepiana, J.2; Gómez López, I.3; Cano, M. P.4;  
Lobo Rodrigo, G.5; Portillo, M. P.2
1Nutrition and Obesity Group, Department of Nutrition and Food Science, 
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Lascaray Research Center, 01006 Vitoria-Gasteiz, Spain 
2Nutrition and Obesity Group, Department of Nutrition and Food Science, 
Faculty of Pharmacy, University of the Basque Country (UPV/EHU), Lucio 
Lascaray Research Center, 01006 Vitoria-Gasteiz, Spain; BIOARABA Institute of 
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Nutrition, Institute of Health Carlos III (ISCIII), 01006 Vitoria-Gasteiz, Spain 
3Nutrition and Obesity Group, Department of Nutrition and Food Science, 
Faculty of Pharmacy, University of the Basque Country (UPV/EHU), Lucio 
Lascaray Research Center, 01006 Vitoria-Gasteiz, Spain; Laboratory of 
Phytochemistry and Plant Food Functionality, Biotechnology and Food 
Microbiology Department, Institute of Food Science Research (CIAL)  
(CSIC-UAM), Nicolás Cabrera 9, 28049 Madrid, Spain 
4Laboratory of Phytochemistry and Plant Food Functionality, Biotechnology 
and Food Microbiology Department, Institute of Food Science Research (CIAL) 
(CSIC-UAM), Nicolás Cabrera 9, 28049 Madrid, Spain 
5Department of Crop Production in Tropical ans Subtropical Areas, Instituto 
Canario de Investigaciones Agrarias (ICIA), 38270 Tenerife, Spain

Introduction: Steatosis is characterized by excessive hepatic lipid accu-
mulation as triglycerides (TG). Opuntia stricta var. dillenii, from the 
Cactaceae family, shows in its chemical composition flavonoids, phenolic 
acids and betalains that could help in the prevention of steatosis. Previous 
in vitro studies conducted by our group have shown that extracts obtained 
from fresh fruits (whole fruit, peel or pulp) and the wastes of food indus-
try (bagasse) reduced significantly hepatocyte TG accumulation, being 
the most effective doses of each extract 100, 10, 100 and 10 µg/mg, respec-
tively. The aim of this study is to determine the involvement of the main 
bioactive compounds in the anti-steatotic effect of these extracts.

PO1.039
Sodium-glucose cotransporter 2 (SGLT2) inhibition 
ameliorates steatohepatitis through autophagy activation  
by suppressing intracellular O-GlcNacylation

Lee, J.1; Lee, Y.2; Chun, H.2; Kim, E.2; Lee, M.2; Choi, D.2; Cha, B.2
1Department of Internal Medicine, Hanyang University, Myongji Hospital, 
Gyeonggi-do, Korea 
2Department of Internal Medicine, Yonsei University College of Medicine, Seoul, 
Korea

Aims: Steatosis reducing effects of sodium-glucose cotransporter 2 
(SGLT2) inhibitors in non-alcoholic steatohepatitis (NASH) has been 
consistently reported in humans but their mechanism remains uncertain. 
In this study, we examined the expression of SGLT2 in human livers and 
investigated the crosstalk between SGLT2 inhibition and hepatic glucose 
uptake, intracellular O-GlcNAcylation, and autophagic regulation in 
NASH.
Materials-Methods: Human liver samples obtained from individuals 
with/without NASH were analyzed. For in vitro studies, human normal 
hepatocytes and hepatoma cells were treated with SGLT2 inhibitor under 
high-glucose and high-lipid conditions. NASH in vivo was induced by a 
high-fat, -fructose, and -cholesterol Amylin liver NASH (AMLN) diet for 
10 weeks followed by an additional 10 weeks with/without SGLT2 inhibi-
tor (empagliflozin 10 mg/kg/day).
Results: Liver samples from individuals with NASH were associated 
with increased SGLT2 and O-GlcNAcylation expression compared with 
controls. Under NASH (in vitro condition with high glucose and lipid) 
intracellular O-GlcNAcylation and inflammatory markers were increased 
in hepatocytes and SGLT2 expression was upregulated; SGLT2 inhibi-
tor treatment blocked these changes by directly reducing hepatocellular 
glucose uptake. In addition, decreased intracellular O-GlcNAcylation by 
SGLT2 inhibitor promoted autophagic flux through AMPK-TFEB activa-
tion. In the AMLN diet-induced NASH mice model, SGLT2 inhibitor alle-
viated lipid accumulation, inflammation, and fibrosis through autophagy 
activation related to decreased SGLT2 expression and O-GlcNAcylation 
in the liver.
Conclusions: This study firstly demonstrates increased SGLT2 expres-
sion in NASH and secondly reveals the novel effect of SGLT2 inhi-
bition on NASH by activating autophagy mediated by inhibition of 
hepatocellular glucose uptake and consequently decreasing intracellular 
O-GlcNAcylation.

PO1.040
Waist-to-hip Ratio and Neck Circumference are associated 
with Non-alcoholic Fatty Liver Disease and Hepatic Fibrosis in 
Women with Severe Obesity, but not in Men

Lajeunesse Trempe, F.1; Dugas, S.1; Maltais Payette, I.1; Piché, M.2; 
Dimitriadis, G. K.3; Tchernof, A.1; Biertho, L.2
1Laval University, school of nutrition, Quebec Heart and Lung Institute 
2Laval University, Quebec Heart and Lung Institute 
3King’s College of London, King’s College NHS Foundation Trust

Background: Obesity (Body Mass Index [BMI] over 30 kg/m2) is associ-
ated with metabolic disturbances that promote the development and pro-
gression of cardio-metabolic diseases such as Non-Alcoholic Fatty Liver 
Disease (NAFLD). Despite its high prevalence in people living with severe 
obesity (BMI ≥35 kg/m2), NAFLD remains largely underdiagnosed in 
this specific population, mainly due to the poor sensibility and specificity 
of laboratory tests and weight-related technical difficulties encountered 
with liver imaging. In men and women, measures of central obesity (waist 
circumference [WC], waist-to-hip ratio [WHR]) and upper-body subcu-
taneous fat (neck circumference [NC]) have been independently associ-
ated with NAFLD and hepatic fibrosis. However, the relationship between 
anthropometric measures of fat distribution, NAFLD and fibrosis diag-
nosed by liver biopsy has not been explored, nor compared between men 
and women with severe obesity. 
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PO1.042
Predictors of weight control-related eating motivation in 
Polish adults with overweight and obesity – new technology: 
a threat or an opportunity?

Czepczor Bernat, K.1; Modrzejewska, J.2; Modrzejewska, A.3; Matusik, P.1
1Department of Pediatrics, Pediatric Obesity and Metabolic Bone Diseases, 
Faculty of Medical Sciences in Katowice, Medical University of Silesia, 40-055 
Katowice, Poland 
2Institute of Pedagogy, University of Bielsko-Biała, 43-309 Bielsko-Biala, Poland 
3Department of Psychology, Chair of Social Sciences and Humanities, School 
of Health Sciences in Katowice, Medical University of Silesia, 40-055 Katowice, 
Poland

Introduction: Examination of the factors supporting the motivation to 
undertake eating behaviours contributing to healthy weight control is 
important for designing interventions among people with excess body 
weight. Importantly, due to the promising results in various parts of the 
world in the use of new technologies in the treatment of overweight and 
obesity, this issue should also be looked at in Poland. Therefore, we anal-
ysed what are the socio-psychological predictors of weight control-related 
eating motivation in Polish adults with overweight and obesity.

Methods: An in vitro model mimicking the hepatocyte situation in fatty 
liver was developed by incubating mouse AML-12 hepatocytes with pal-
mitic acid (PA) (0.3 mM). Treated cells were incubated with PA and the 
following compounds at the same time: piscidic acid, betanin, phyllocac-
tin, neobetanin, and isorhamnetin glucoxyl-rhamnosyl-pentoside (IG2). 
To select the amount of each compound to be used in hepatocyte cul-
tures, the extract composition was determined by HPLC-DAD, coupled 
to a mass spectrometry detector with an electrospray ionization source 
operating in positive ion mode. With this information, and choosing the 
most anti-steatotic dose of each compound, according to our previous 
experiment, the amounts of the above mentioned bioactive compounds 
were calculated. TG were assessed by using a commercial kit.
Results: We showed, for the first time, that all the compounds present in 
the Opuntia stricta var. dillenii extracts partially or completely prevented 
lipid accumulation induced by PA in AML-12 hepatocytes. Whereas neo-
betanin and IG2 were effective in the whole range of tested concentra-
tions, piscidic acid, betanin and phyllocactin were only effective in some 
ranges of concentrations. Moreover, phyllocactin induced the greatest TG 
accumulation reduction. Surprisingly, instead of additive or synergistic 
effects among bioactive compounds, higher effects of these individual 
molecules than those of the whole extracts were observed.
Conclusions: The involvement of each bioactive compound in the 
anti-steatotic effect of Opuntia stricta var. dillenii extracts depends on 
the concentration of this compound in the extract. The higher effects 
observed with the individual compounds than with the extracts suggest 
potential interactions between these compounds and other food constitu-
ents, such as carbohydrates and pectins.
Reference
1. Gómez-López, I.; Lobo-Rodrigo, G.; Portillo, M.P.; Cano, M.P. 

Characterization, Stability, and Bioaccessibility of Betalain and Phenolic 
Compounds from Opuntia stricta var. Dillenii Fruits and Products of Their 
Industrialization. Foods 2021, 10, 1593.
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Innovation (project number PID2020-118300RB-C22), the Government of 
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Fig. 1. Triglyceride content in mouse AML-12 hepatocytes exposed to 0.3 mM palmitic acid (PA) with or without Opuntia stricta var. dillenii bioactive 
compounds. Data are means ± SEM. *** p < 0.0001 vs. the control (CO) cells. # p < 0.05 and ## p < 0.01 vs. PA group. PIS: piscidic acid, BET: betanin, PHY: 
phyllocactin, NEO: neobetanin, IG2: isorhamnetin glucoxyl-rhamnosyl-pentoside, F: whole fruit, Pe: peel, Pu: pulp, B: bagasse.

Tab. 1. Concentrations of the major compounds of Opuntia stricta var. dil-
lenii extracts used in hepatocyte cultures according to the most effective 
dose of each extract. IG2: isorhamnetin glucoxyl-rhamnosyl-pentoside.
Used concentrations of bioactive compounds (ng/mL)

100 µg/mL 
whole fruit

10 µg/mL 
peel

100 µg/mL 
pulp

10 µg/mL 
bagasse

Piscidic acid 267.0 35.3 133.0 38.9

Betanin 484.0 45.2 624.0 21.2

Phyllocactin 722.0 67.3 903.0 14.6

Neobetanin 318.0 12.4 699.0 26.0

IG2 47.0 7.9 - 4.5
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Methods: Participants (N = 505 adults; Mage= 36.09 ± 11.77; MBMI= 29.28 
years ± 4.10) completed: (a) the Eating Motivation Survey (EMS; weight 
control-related eating motivation), (b) the Mindful Eating Questionnaire 
(MEQ; mindful eating – awareness and recognition subscales), (c) socio-
demographic survey (e.g. gender, age, using nutrition and diet apps). Our 
hierarchical regression analysis was conducted using IBM SPSS Statistic 
27.0. Weight control-related eating motivation was as a criterion variable. 
As a first step, we entered gender and age, as a second mindful eating and 
as a last step using nutrition and diet apps.
Results: All steps of the regressions were significant (step 1: F(2, 504) = 
7.63, p < 0.001, Adj. R2 = 0.03; step 2: F(4, 504) = 7.59, p < 0.001, Adj. 
R2 = 0.05 (ΔF p < 0.001); step 3: F(5, 504) = 13.73, p < 0.001, Adj. R2 = 
0.11 (ΔF p < 0.001)). Finally, in Polish adults with overweight and obesity 
the significant predictors were: (a) age (β = -0.10, p < 0.05), (b) awareness 
(MEQ subscale: β = 0.15, p < 0.001), (c) using nutrition and diet apps 
(β = 0.26, p < 0.001).
Conclusion: These preliminary results may mean that regardless of the 
gender of adults with overweight and obesity, the factors supporting 
the motivation to undertake eating behaviours contributing to healthy 
weight control are higher levels of mindful eating and the use of mobile 
applications. This means that new technologies (nutrition and diet apps) 
may indeed support the development of healthy eating behaviours 
(including healthy weight control, not leading to excessive dietary restric-
tions and eating disorders). It is therefore necessary to support programs 
that implement new technologies as methods supporting the treatment of 
overweight and obesity, in particular that there are few such initiatives in 
many parts of the world (including Poland).

PO1.043
Comparisons of motivation for physical activity in Polish men 
with normal and excess body weight

Modrzejewska, A.1; Modrzejewska, J.2; Czepczor Bernat, K.3
1Department of Psychology, School of Health Sciences in Katowice,  
Medical University of Silesia in Katowice, Katowice, Poland 
2Institute of Pedagogy, University of Bielsko-Biala, Bielsko-Biala, Poland 
3Department of Pediatrics, Pediatric Obesity and Metabolic Bone Diseases, 
Faculty of Medical Sciences in Katowice, Medical University of Silesia, 40-055 
Katowice, Poland

Introduction: According to the World Health Organization (WHO), 
regular physical activity is a key protective factor in the prevention and 
treatment of various diseases, is beneficial for our mental health, and can 
also contribute to maintaining a healthy weight. As is well known, there 
are many reasons why people exercise. Therefore, the aim of this study was 
to compare two groups of men - with normal weight and with overweight 
and obesity in the context of motivation to perform physical exercises.
Methods: The study involved 374 men: (a) 186 men with normal body 
weight (Mage = 27.02 ± 7.43; MBMI= 22,88 ± 1.62) and 188 men with 
overweight and obesity (Mage = 30.88 ± 9.09; MBMI= 29.19 ± 3.37). 
Participants completed: (a) the Exercise Motivations Inventory-2 (EMI-
2), (b), the Exercise Appearance Motivation Scale (EAMS) and (c) 
sociodemographic survey. Our statistical analysis concerned intergroup 
comparisons – the Student’s t-test was used (IBM SPSS Statistic 27.0).
Results: Our results showed that in the scope of the EMI-2 questionnaire, 
the group of men with excess body weight obtained significantly higher 
scores than men with normal body weight in the following subscales: (a) 
health pressure (M = 1.44, SD = 1.42 vs. M = 1.15, SD = 1.32; p < 0.05), 
(b) weight management (M = 3.00, SD = 1.51 vs. M = 2.33, SD = 1.59; 
p < 0.001). The results of the EAMS questionnaire also showed that the 

group of men with overweight and obesity had significantly higher scores 
compare to men with normal body weight on the following (sub)scales: 
(a) general scale associated with a change in appearance (M = 133.32, SD 
= 43.26 vs. M = 123.61, SD = 47.55; p < 0.05), (b) societal pressures (M 
= 13.82, SD = 6.09 vs. M = 12.21, SD = 5.86; p < 0.05), (c) shape/weight 
concerns (M = 26.76, SD = 11.60 vs. M = 22.30, SD = 13.01; p < 0.001). The 
remaining subscales in both questionnaires turned out to be insignificant. 
Conclusion: The results of this study showed that the important factors 
motivating for men with overweight and obesity (motivating them more 
strongly than those with normal body weight) to physical activity are the 
improvement of appearance and health, and social pressure. People with 
overweight and obesity are more exposed to various diseases, lower qual-
ity of life and social exclusion, which can be a source of strong negative 
emotions and stress (which can negatively affect the motivation to main-
tain pro-health behaviours). Therefore, it is worth paying special attention 
to factors motivating healthy physical activity when designing preventive 
and therapeutic programs for them, aimed at increasing motivation to 
improve health and maintaining pro-health behaviours (including phys-
ical activity).

PO1.044
Biochemical markers of different variants of apolipoprotein e 
genes polymorphism in people with obesity

Sentsova, T. B.1; Ilyenko, L. I.2
1Department of Nutritionology, Pirogov Russian National Research Medical 
University, Moscow, Russia 
2Department of Nutritionology, Pirogov Russian National Research Medical 
University, Moscow, Russia

Background: Currently questions on the role of genes polymorphism that 
regulate metabolism and implicated in metabolic disorders are disputed. 
Objective. The study of proteomic and metabolomic manifestations of dif-
ferent variants of apolipoprotein E genes polymorphism in obese people.
Methods: The study involved 217 people with obesity. All the patients 
underwent genotyping of polymorphic sites с.388 (T>C) c.526 (C>T) of 
the ApoE gene. Proteomic studies included the determination of the con-
tent of adipokines (adiponectin, resistin, apelin and visfatin), cytokines 
(IL-6, TNFa, IL-1a), CRP and fatty acids L-FABP, annexin V. Assessment 
of metabolomic markers was based on a study of the lipid profile.
Results: It was established that, with the ApoE genotypes ε3 / ε3 and ε2 
/ ε3 of the ApoE gene, the content of lipids and glucose in patients with 
obesity was statistically significantly reduced, which indicated a high effi-
ciency of diet therapy. In patients with the genotypes ε2 / ε2 and ε4 / ε3, no 
such patterns were found. The most pronounced changes in lipid metab-
olism are revealed in carriers of C allele at position c.388 and T at posi-
tion c.526 of ApoE gene (c.388 T/C+c.526C/T and c.388 T/C+c.526 T/T). 
In the course of the execution of the correlation analysis of metabolomic 
and proteomic markers 1SNP or absence of SNP (c.388 T/T+c.526 C/T or 
s.388 T/C+c.526 C/C) in ApoE gene was found to be accompanied with 
dyslipidemia and the initiation of inflammation. At 2 SNP in the ApoE 
gene (c.388 T/T+c.526 T/T and c.388 T/C+c.526 C/T), we have identified 
correlations of lipid metabolism markers and adipokines (adiponectin, 
visfatin). At 3 SNP we found the relationship between adipokines (apelin, 
visfatin, resistin) and pro-inflammatory cytokines (IL1a), annexin V and 
lipid metabolism markers. 
Conclusion: The studied polymorphic genotypes may be used in the com-
plex with the individual characteristics of energy metabolism, hormonal 
and immune status of the patient for preventive medical measures and the 
implementation of a personalized diet of people with obesity.
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between mtDNA CN and metabolic syndrome components was evaluated 
and further adjusted for age and gender. 
Results: Significant negative correlations between adjusted leukocyte 
mtDNA CN and BMI, waist circumference, triglyceride and glucose lev-
els, HBA1c, HOMA-IR and hs-CRP were observed, and a positive correla-
tion with HDL-C. mtDNA CN was lower in individuals with metabolic 
syndrome. When compared to metabolically healthy normal weight 
subjects, a reduction in mtDNA CN was observed in both metabolically 
healthy and unhealthy obese subtypes. After adjusting for age, a 10-fold 
reduction in mtDNA CN was associated with higher odds of the meta-
bolic syndrome and the metabolically unhealthy phenotype in both sexes, 
increased triglycerides in males and increased waist circumference and 
insulin resistance in females.
Conclusion: This investigation expands on the spectrum of associations 
between reduced leukocyte mtDNA CN, obesity, and metabolic syndrome 
in different populations. Furthermore, it also highlights that the presence 
of obesity is associated with a reduced mtDNA CN level irrespective of 
whether it is healthy or unhealthy and that the distinction between the 
two may thus not be directly explained by pathophysiological changes at 
the level of the mitochondrion.

PO1.046
Fructose induced metabolic alteration rescued by the “healty 
diet” … or not?

Mazzoli, A.1; Di Porzio, A.1; Barrella, V.1; Spagnuolo, M.2; Cigliano, L.1; 
Iossa, S.1
1Department of Biology, University of Naples “Federico II” 
2Department of Bio-Agrofood Science, Institute for the Animal Production 
System in Mediterranean Environment, National Research Council Naples  
(CNR-ISPAAM)

Introduction: The increased consumption of fructose leads to the devel-
opment of a myriad of metabolic consequences, not only in gut and liver, 
the organs mainly involved in its metabolism, but also in skeletal muscle 
and adipose tissue, thus predisposing to the development of metabolic 

PO1.045
Leukocyte mitochondrial DNA copy number, metabolic 
syndrome and metabolically healthy obesity in a Maltese 
Caucasian population

Agius, R.1; Pace, N. P.2; Fava, S.1
1Diabetes and Endocrine Centre, Mater Dei Hospital, Malta 
2Centre for Molecular Medicine and Biobanking, Faculty of Medicine and 
Surgery, University of Malta, Malta

Background: Impaired mitochondrial function is associated with the 
presence of several chronic metabolic conditions including insulin resis-
tance, metabolic syndrome, obesity, and type 2 diabetes. Quantification of 
mitochondrial DNA copy number (mtDNA CN) is a surrogate index of 
cellular mitochondrial content and a biomarker of mitochondrial function 
which may reflect the degree of mtDNA damage. Reduced mtDNA CN in 
several tissues (leukocytes, myocytes, hepatocytes and white adipose tis-
sue) correlates with visceral adiposity, BMI, hyperlipidaemia, cardiovas-
cular disease and mortality in several studies. Furthermore, the number 
of metabolic syndrome components correlates with a lower mtDNA CN. 
However, the association between mtDNA CN and metabolically healthy 
vs unhealthy obesity phenotypes has not been clearly evaluated so far.
Aim: This study aimed to investigate the associations between peripheral 
blood leukocyte mtDNA CN, metabolic syndrome, and adiposity-related 
body composition phenotypes in a high prevalence population.
Methods: 521 middle-aged subjects of Maltese-Caucasian ethnicity 
were cross-classified into 4 adiposity-related body composition pheno-
types: metabolically healthy overweight/obese [MHOW/O], metaboli-
cally unhealthy overweight/obese [MUHOW/O], metabolically healthy 
normal weight [MHNW] and metabolically unhealthy normal weight 
[MUHNW]) using body mass index (cut-off value 25kg/m²) and meta-
bolic health (MH). MH was defined using 4 different definitions: presence 
of 0-1 parameters of the NCEP-ATPIII criteria for the metabolic syn-
drome; absence of the metabolic syndrome as defined by NCEP ATPIII; 
absence of insulin resistance defined as a HOMA-IR value <2.5; and the 
Zembic definition. Relative leukocyte mtDNA CN was determined by 
qPCR and corrected for leukocyte and platelet count. The association 

Fig. 1. A: Correlation matrix between relative mtDNA copy number and key metabolic parameters – BMI, WC, WHR, TC, LDL-C, HDL-C, TG, FPG, HbA1c, 
HOMA-IR and hsCRP. Color scale depicts Spearman’s rank-order correlation coefficient. ** Correlation is significant at the 0.01 level (2-tailed). * Correlation 
is significant at the 0.05 level (2-tailed). B-E: Violin plots depicting mtDNA CN differences between body composition phenotypes and across different 
definitions of metabolic health and the metabolic syndrome. A significantly lower mtDNA copy number was observed in individuals with metabolic 
syndrome (Mann-Whitney U test, p < 0.05). A significantly lower copy number was present in both the MHOW/O and MUHOW/O categories, compared to 
MHNW participants (Kruskal-Wallis test, p <0.001), across different metabolic health definitions. The violin plots reflect data distribution. The centerline in 
the box plot illustrates the medians; box limits indicate the 25th and 75th percentiles; whiskers extend 1.5 times the interquartile range from the 25th and 
75th percentiles. ** significant difference at p < 0.01. NS = not significant.
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Results: C57BL/6j mice fed HFD for 12w exhibited significantly impaired 
glucose tolerance and increased insulin resistance relative to their LFD-
counterparts (p<0.001). Supplementation of drinking water with low-
dose HFCS had no impact on weight-gain in either LFD or HFD groups. 
Low-dose HFCS significantly improved glucose tolerance in HFD-fed 
animals (p<0.05) and significantly reduced fasting glucose levels (p<0.01) 
relative to HFD alone. No difference in fasting insulin levels or response 
to insulin during an ITT was noted. Low-dose HFCS had no effect on 
glucose homeostasis in LFD-fed animals. IL-1β secretion from adipose 
SVC was increased in both HFD groups in response to LPS/ATP chal-
lenge relative to LFD groups – no impact of HFCS was observed. Hepatic 
lipid accumulation and systemic lipids were elevated in both HFD groups 
relative to LFD groups with no difference evident with low-dose HFCS. 
Hepatic proteomics analysis revealed an increase in fatty acid oxidation/
PPAR pathways within both HFD groups relative to LFD groups – HFCS 
had minimal impact on liver protein networks beyond HFD alone. 
Conclusions: The addition of a physiologically relevant dose of HFCS 
within a relatively short-term obesogenic diet had minimal impact on 
obesity-induced inflammation and contrary to our hypothesis improved 
fatty-acid driven glucose intolerance, independent of changes in insulin 
sensitivity. Longer-term studies, and separation of HFCS into individual 
sugar components, would be important future directions to further eluci-
date HFCS contribution to metabolic complications of obesity.

PO1.048
Inherited stress resiliency prevents the development of 
metabolic alterations in diet-induced obese mice

Rosenzweig, T.; Ben Shachar, M.; Mehta, S.; Pinhasov, A.
Department of Molecular Biology, Ariel University, Ariel, Israel

Introduction: Obesity is a risk factor for development of cardio-meta-
bolic disease; however, a high metabolic heterogeneity exists among indi-
viduals with the same BMI, ranging between a subgroup of highly affected 
subjects, presenting metabolically unhealthy obesity, to those who are 
considered to have metabolically healthy obesity. The exact mechanisms 
affecting the health of subjects with obesity have not yet been discov-
ered. It is also known that chronic stress promotes obesity and metabolic 
co-morbidities. The ability of individuals to cope with stress may serve as 
an important parameter in the development of obesity-related metabolic 
outcomes. The aim of this study is to clarify whether differences in stress 
response affect metabolic health under obesity.
Methods: The study was performed in a selectively bred mouse model 
of inherited social dominance (Dom) and submissiveness (Sub), which 
exhibit stress resilience or vulnerability, respectively. Mice were given high 
fat (HFD) or standard diets, followed by physiological, histological and 
molecular analyses.
Results: Obesity was developed in both groups, however HFD-feeding 
induced hyperleptinemia as well as severe glucose intolerance and insu-
lin resistance in male Sub mice, while Dom mice were almost unaffected. 
Female mice, both Sub and Dom, were relatively resilient to HFD-induced 
metabolic impairments, therefore, all additional analyses were performed 
on male mice. Histochemistry analysis revealed pancreatic islets hyper-
trophy and steatosis in Sub, while these pathologies were absent in Dom 
mice. Furthermore, steatosis was observed in liver and in intercapsular 
BAT of Sub, while Dom mice were protected from these consequences 
of HFD feeding. Additionally, white adipose tissue browning was doc-
umented based on histological staining, protein and gene expression of 
thermogenic genes, in Dom but not in Sub mice. Finally, although lifespan 
of Sub mice was not impaired by HFD, frailty index was accelerated.
The involvement of inflammation in the development of the metabolic 
alterations in obese Sub mice was investigated. HFD increased circulating 
levels of IL1β and induced the expression of pro-inflammatory genes in 
the liver and in epididymal white adipose tissue of Sub, with no changes in 
Dom mice. The Cox2 inhibitor celecoxib (15 mg/kg/day) reduced serum 
IL1β, improved glucose tolerance and insulin sensitivity, and prevented 
hepatic and BAT whitening in HFD-fed Sub mice.

syndrome. This dramatic situation occurs mainly in the young popula-
tion, the main consumer of sweet beverages and processed foods, rich 
in this monosaccharide. Moreover, youth is a very critical phase of brain 
development, and the detrimental impact of fructose was previously evi-
denced on various brain regions. Therefore, it is essential to understand 
if, by carrying out a rescue strategy based on the return to a healthy diet 
after a fructose rich diet, the induced alterations can be reversed or are 
persistent.
Methods: Young rats of 30 days of age were fed for 3 weeks a fructose-rich 
or control diet. At the end of the 3-weeks period, half of the rats from each 
group were maintained for further 3 weeks on a control diet. The two diet 
are completely isocaloric, they only difference for the qualitative composi-
tion of carbohydrates (dose of fructose in Fructose diet is 20.4%). Whole 
body homeostasis, glucose homeostasis, gut microbiota composition were 
evaluated, together with the metabolic status and functioning of ileum, 
liver, skeletal muscle, adipose tissue, hippocampus and frontal cortex.
Results: From the whole data, it is seen that metabolic derangement 
elicited by a fructose-rich diet, even after a brief period of intake, is fully 
reversed in the liver, exception made for insulin resistance, by a period of 
fructose withdrawal, while the alterations persist in the gut, especially in 
the ileum. Moreover, we found a reshape of gut microbiota and increased 
content of short chain fatty acids was elicited by the fructose diet, abol-
ished by switching back to control diet. On the other hand, most metabolic 
changes elicited by fructose-rich diet in skeletal muscle and epididymal 
adipose tissue persisted after switching to control diet. In hippocampus 
and frontal cortex, most of the alterations induced by a fructose-rich diet 
can be rescued by switching back to a control diet. 
Conclusion: Given the increasing consumption of fructose-rich foods in 
young populations, dietary recommendations of reducing the intake of 
this simple sugar are mandatory to avoid not only the related metabolic 
alterations but also the persistence of these detrimental changes.

Conflict of Interest: The authors declare no conflict of interest.

Funding: This work was supported by a grant from the University of Naples 
Federico II – Ricerca Dip 2019 and by a FIRB – Futuro in Ricerca grant 
(RBFR12QW4I_004) from the Italian Ministry of University and Research (MUR).

PO1.047
Low dose high fructose corn syrup attenuates high-fat diet 
induced glucose intolerance and has negligible effects on 
obesity-associated adipose tissue inflammation

Kajani, S.1; Curley, S.1; Lenighan, Y.1; O'Reilly, M.2; Bruen, R.2; Lynch, G.1; 
Mitchelson, K.2; Dillon, E.2; Roche, H. M.1; McGillicuddy, F. C.2
1UCD School of Medicine and UCD Conway Institute, University College Dublin, 
Belfield, Dublin 4, Ireland 
2UCD School of Public Health, Physiotherapy and Sports Sciences, and UCD 
Conway Institute University College Dublin, Belfield, Dublin 4, Ireland

Background: The contribution of dietary-derived high-fructose corn 
syrup (HFCS) in the metabolic perturbations that accompany obesity 
remains controversial with much evidence to date generated from pre-
clinical studies supplementing with supraphysiological levels of HFCS 
(~30% w/v in drinking water). This study hypothesized that supplemen-
tation with more physiological concentrations of HFCS (4.2% w/v) would 
also exacerbate high-fat diet (HFD) induced IL-1β secretion from adipose 
tissue to exacerbate metabolic complications including insulin resistance, 
hyperlipidemia, and hepatosteatosis in C57BL/6j mice. 
Methods: C57BL6/j mice were fed low fat diet (LFD, 10% kcal from fat) 
or HFD (60% kcal from fat) ± HFCS (4.2g/L) for 12 weeks (w) (n=16 
per group). Glucose (1.5g/kg IP) and insulin (0.5 units/kg IP) tolerance 
tests were conducted at 12w. Adipose was harvested at study comple-
tion and stromal vascular cells (SVC) isolated by collagenase digestion. 
Cytokine secretion from adipose-derived cells was determined ex vivo 
after stimulation ± LPS/ATP. Hepatic lipid accumulation was determined 
enzymatically. Liver protein was isolated and analysed by discovery mass 
spectrometry and pathway analysis conducted by Cytoscape. 
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PO1.050
Methylation of specific positions in dloop, gstp1 and line1 are 
link to anthropomety and hand grip strenght in women

Portela Collazo, M.1; González Izquierdo, A.2; Crujeiras Martínez, A. B.3; 
Mallo Ferrer, F.1
1LabEndo: Laboratory of Endocrinology. Centre for Biomedical Research 
(CINBIO). University of Vigo. Campus de Vigo (CUVI)–Spain 
2Laboratory of Epigenomics in Endocrinology and Nutrition, Instituto de 
Investigacion Sanitaria (IDIS), Division of Endocrinology, Complejo Hospitalario 
Universitario de Santiago (CHUS/SERGAS), Santiago de Compostela, Spain 
3CIBER de Fisiopatologia de la Obesidad y Nutricion (CIBERobn), Instituto de 
Salud Carlos III; Madrid, Spain

Introducción: Increasing evidence supports the notion that exposure to 
various environmental conditions can induce changes in the epigenome 
that persist throughout the life. Obesity includes several metabolic alter-
ations eventually link to epigenetic changes. In this studywe report the 
DNA methylation levels of genes related to antioxidant response (GSTP1) 
and mitochondrial function(DLOOP), as well as a subrogate of whole 
methylation (LINE 1) and its association with body composition, muscle 
function and biochemical markers,in a cohort of women from a nutri-
tional clinics. 
Methods: DNA was extracted from saliva samples of 40 women (age: 
22-76 years, BMI: 17,4-48,30), as representative of general population, 
for subsequent analysis of DNA methylation levels of selected markers by 
pyrosequencing. A tetrapolar, segmental and multifrequency bioelectrical 
impedance test was performed to determine body composition (Tanita 
MC780), and grip strength with a dynamometer (Camry EH101). All 
women underwent a haematological and biochemical blood and urine 
analyses. The women were classified respect hand grip strengthen quar-
tiles from lowest (Q1) to highest (Q4). Differences between quartiles and 
Pearson’s correlation of methylation of the DNA regions with anthropom-
etry and biochemical parameters were evaluated. Just r-coefficient >0.4 
with statistically significant (p<0.05) wasconsidered. RESULTS. High 
DLOOP methylation levels correlated with increasing values of weight 
(r=0.46, p<0.01), BMI (r=0.43, p<0.01) and waist circumference (r=0.45, 
p<0.01). A positive correlation was also observed between DLOOP meth-
ylation and body compartments such astotal fat mass (r=0.43, p<0.01), 
total fatfree mass (r=0.47, p<0.01), extracellular water (r=0.48, p=0.002), 
intracellular water (r=0.44, p<0.01), total body water (r=0.45, p<0.01) and 
bone mass (r=0.49, p<0.01). Relevantly, DLOOP methylation increasewas 
related to higher levels of glycaemia (r=0.57, p<0.001). By contrast, an 
inverse correlation was observed between GSTP1 methylation and BMI 
(r=-0.46, p=0.003), waist circumference (r=-0.41, p>0.01) and normal-
ized strength (HGD/BMI*100; r=-0.46, p<0.025). Finally, LINE1 methyl-
ation correlated with higher handgrip strength in dominant arm (r=0.4, 
p<0.025) and normalized strength (r=0.4, p<0.025). In fact, methylation 
at position 1 of LINE1 (LINE1.1), correlates with height (p<0.05) and 
grip strength of the dominant (p<0.01) and nondominant (p<0.01) hand. 
Moreover, we found that LINE 1 methylation at position 1 was higher 
with increased values of HG strength (Q1 (16) = 56.6±0.7vs. Q4 (17) = 
59.0±0.9, Z=2.32, p<0.05), 
Conclusion: This study evidences a clear association between epigene-
tic marks related to mitochondrial function, oxidative stress and global 
methylation in saliva samples with anthropometric, body composition 
parameters and muscle function, as well as glycaemia. Early detection of 
markers in a non-invasive sample would enable early diagnostic of meta-
bolic dysfunction associated to obesity general population.

Conclusion: The extent of stress resiliency is associated with inflamma-
tion and contributes to population heterogeneity in the development of 
healthy or unhealthy obesity.

PO1.049
Oleoylethanolamide as a therapeutic approach for obesity 
and insulin resistance: modulation of body composition, 
mitochondrial bioenergetics, endocannabinoidome 
mediators and gut microbiome

Cimmino, F.1; Trinchese, G.1; Petrella, L.1; Cavaliere, G.2; Catapano, A.1; 
Sihag, J.3; Silvestri, C.3; Di Marzo, V.3; Mollica, M. P.1
1Department of Biology, University of Naples Federico II, Naples, Italy 
2Department of Pharmaceutical Sciences, University of Perugia, Perugia, Italy 
3Canada Excellence Research Chair on the Microbiome-Endocannabinoidome 
Axis in Metabolic Health (CERC-MEND), Université Laval, Québec City, Canada

Introduction: The endocannabinoidome (ECBome) is a complex lipid 
signaling system composed of more than 100 fatty acid-derived mediators 
and their receptors [1]. Oleoylethanolamide (OEA), which is part of this 
system, was first described as a satiety hormone synthesized in the jeju-
num, and later recognized as an important player in the regulation of body 
weight and in the atherosclerosis treatment [2]. However, its involvement 
in metabolic and inflammatory regulation is still partially unknown [3]. 
This study aims to evaluate the effect of OEA administration on meta-
bolic and inflammatory profiles in a mouse model of diet-induced obesity, 
focusing on its efficacy in the modulation of hepatic mitochondrial func-
tion, ECBome mediators and microbiome composition.
Methods: C57BL/6J mice were divided in two groups receiving, for 18 
weeks, standard chow diet (STD) or high fat diet (HFD) to induce obe-
sity. At the end of the treatment both STD and HFD group were subdi-
vided to receive, via intraperitoneal injection, vehicle or OEA (2,5 mg/
Kg/die for 2 weeks, and 3 mg/Kg/die for further 2 weeks). During the 
whole experimental period, body weight and food intake were monitored. 
Energy balance, body composition, serum metabolic and inflammatory 
parameters, hepatic mitochondrial function and oxidative stress were 
evaluated together with LC-MS/MS analysis of ECBome mediators and 
16S sequencing for gut microbiota composition. 
Results: OEA administration in HFD mice decreased body weight, food 
intake and the inflammatory state in both serum and liver and decreased 
hepatic and body lipid accumulation. At the hepatic level, OEA was able 
to modulate mitochondrial oxidative capacity leading to the reduction of 
lipid accumulation and oxidative stress. OEA treatment affected also the 
levels of some ECBome lipid mediators and the composition of the gut 
microbiota.
Conclusions: These findings identify OEA as a viable candidate in the 
treatment of obesity through the modulation of mitochondrial function, 
and affecting both metabolic and inflammatory profiles, thereby reducing 
the damage induced by lipid overload in obesity. OEA-induced changes in 
ECBome mediator and gut microbiota composition might participate in 
this effects, although further studies are required in order to investigate 
this possibility.
References
1. Di Marzo V. The endocannabinoidome as a substrate for noneuphoric 

phytocannabinoid action and gut microbiome dysfunction in neuropsychiatric 
disorders. Dialogues Clin Neurosci. 2020;22(3):259–269.

2. Sihag J, Jones PJH. Oleoylethanolamide: The role of a bioactive lipid amide in 
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3. Chen L, Li L, Chen J, Zheng Z, Ren J, Qiu Y. Oleoylethanolamide, an 
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PO1.053
Mendelian randomization on the association of obesity with 
Vitamin D: Guangzhou Biobank Cohort Study

Xu, L.
Department of Epidemiology, School of Public Health, Sun Yat-sen University

Background: Mendelian randomization (MR) analyses from the West 
provide possible causal evidence that obesity is associated with lower 
vitamin D. As Asian populations are prone to metabolic disorders at a 
lower body mass index (BMI), whether the association remains in Asian 
is unclear. We studied whether BMI was probably causally associated with 
vitamin D using MR analysis in Chinese.
Methods: We used data from the Guangzhou Biobank Cohort Study 
and combined seven BMI-related single-nucleotide polymorphisms into 
a genetic score (n=15,249), to derive an instrumental variable for BMI. 
Two-stage least square regression and conventional multivariable regres-
sion in 2,036 subjects with vitamin D data were used to analyse associa-
tion of BMI with vitamin D.
Results: Proportion of variation explained by the genetic score was 0.7% 
and the first stage F-statistic for MR analysis was 103. MR analyses showed 
that each 1 kg/m2 higher BMI was associated with lower vitamin D by 
-2.35 (95% confidence interval (CI) -4.68 to -0.02) nmol/L. In conven-
tional multivariable regression, BMI was also associated with lower vita-
min D by -0.26 (95% CI -0.46 to -0.06) nmol/L. Sensitivity analyses using 
seemingly unrelated regression and leave-one-out method showed similar 
results. 
Conclusions: We have firstly shown by MR and conventional multivari-
able regression that higher BMI is probably causally related to lower vita-
min D in Chinese. Randomised controlled trials to increase vitamin D 
level by reducing BMI are warranted.

PO1.054
Hypolipidemic effects of beetroot juice in two rat models of 
metabolic syndrome are associated with deregulated proteins 
from lipin-phosphatidic acid signalling and mTOR signalling 
pathways

Pravenec, M.1; Silhavy, J.1; Mlejnek, P.1; Simakova, M.1; Vrbacky, M.1; 
Pecinova, A.1; Mracek, T.1; Malinska, H.2; Markova, I.2; Huttl, M.2; 
Miklankova, D.2
1Institute of Physiology, Czech Academy of Sciences, Prague, Czech Republic 
2Institute for Clinical and Experimental Medicine, Prague, Czech Republic

Introduction: Recently, red beetroot has attracted attention as a health 
promoting functional food. Studies showed that beetroot administration 
can reduce blood pressure and ameliorate parameters of glucose and lipid 
metabolism, however, mechanisms underlying these beneficial effects of 
beetroot are not fully understood. 
Methods: In the current study, we analysed effects of beetroot on param-
eters of glucose and lipid metabolism in two models of metabolic syn-
drome, (i) transgenic spontaneously hypertensive rats expressing human 
C-reactive protein (SHR-CRP rats), and (ii) hereditary hypertriglyceri-
demic (HHTg) rats. 
Results: Beetroot treatment reduced oxidative stress, weight of visceral 
fat and ectopic fat accumulation in SHR-CRP rats without affecting levels 
of inflammatory markers. Amelioration of lipid metabolism was associ-
ated with increased expression of proteins involved in lipin-phosphatidic 
acid signalling. Similar antioxidative and hypolipidemic effects of beet-
root treatment in HHTg rats were associated with reduced expression of 
proteins involved in mTOR signalling, inflammation, and cytoskeleton 
rearrangement.
Conclusion: These findings revealed molecular mechanisms underlying 
hypolipidemic effects of beetroot treatment in rat models and provide 
rationale for the use of beetroot treatment in patients with obesity.

PO1.052
Effect of high-fat diet and aerobic exercise on the gut 
microbiota in aging: a study in female mice

Macías, P. G.1; Soriano, E. F.1; Amillo, N. S.1; García, M. S.1; Aliaga, M. M.2; 
Muniesa, P. G.2
1Department of Nutrition, Food Sciences and Physiology and Center for 
Nutrition Research, Faculty of Pharmacy and Nutrition, University of Navarra, 
Pamplona, Spain 
2Department of Nutrition, Food Sciences and Physiology and Center for 
Nutrition Research, Faculty of Pharmacy and Nutrition, University of Navarra, 
Pamplona, Spain;Biomedical Research Centre Network in Physiopathology of 
Obesity and Nutrition (CIBERobn), Instituto de Salud Carlos III, Madrid, Spain; 
Navarra Institute for Health Research (IdiSNA), Pamplona, Spain

Introduction: It is well known that obesity and aging are associated with 
low-grade chronic inflammation1. Obesity and aging have been linked 
with intestinal dysbiosis, which may increase inflammation in the gut2. 
Exercise is one of the most effective strategies for counteracting the effects 
of obesity and controlling the inflammatory state of the body. However, it 
is unclear what role physical activity plays in modulating the gut micro-
biota, especially due to aging. This study aimed to determine whether 
aerobic exercise could reverse the effects of a high-fat diet on microbiota 
composition in aged female mice and whether these changes were related 
to inflammation markers in the colon. 
Methods: C57BL/6J female mice were divided into two groups at 2 
months of age: the control group received a standard diet, and the DIO 
group received a high-fat diet (45%); At 6 months of age, the DIO group 
was divided into two groups: a group that continued with the same diet 
(DIO) and the DIOEX group that performed physical training (treadmill) 
in addition to a high-fat diet. Colon and feces samples were collected at 
18 months of age. The microbiota composition in the feces samples was 
assessed using the Illumina MiSeq system for metagenomic analysis of 16S 
gene sequences. Gene expression in the colon was assessed by RT-qPCR.
Results: The present study found no differences in alpha diversity between 
the three aged groups (Control, DIO, and DIOEX). However, the DIO 
group exhibited a decrease in the Rikenellaceae RC9 family versus the 
control, which was not observed in the DIOEX group. On the other hand, 
the Monoglobaceae family decreased in the DIOEX group with respect to 
the DIO group. At the genus level, Tuzzerella increased in exercise-trained 
mice. Additionally, the Monoglobaceae family was positively correlated 
with the expression of genes related to tight junction (Tjp1). Moreover, 
the Tuzzerella genus was negatively associated with the expression of Il-6 
in the colon.
Conclusion: Long-term aerobic exercise could be considered a strategy to 
counteract intestinal dysbiosis in obesity and aging, which could contrib-
ute to the control of inflammatory processes in the host. Further studies 
are necessary to understand the mechanisms involved.
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PO1.055
The Carbohydrate Content of Breakfast Does Not Influence 
Plasma Ketone Concentrations in Healthy Female Adults

Walsh, E.1; Alshogairi, A.1; Lynch, C.2; Kelly, T.1; O’Brien, T.3; Leahy, M.4; 
Finucane, F. M.3
1School of Medicine, CMNHS, University of Galway, Ireland 
2School of Medicine, CMNHS, University of Galway, Ireland, Bariatric Medicine 
Service, Centre for Diabetes, Endocrinology and Metabolism, Galway University 
Hospitals, Galway, Ireland 
3School of Medicine, CMNHS, University of Galway, Ireland, Bariatric Medicine 
Service, Centre for Diabetes, Endocrinology and Metabolism, Galway University 
Hospitals, Galway, Ireland, HRB Clinical Research Facility, University of Galway, 
Ireland 
4School of Physics, University of Galway, Ireland

Introduction: Ketones, produced within mitochondria in the liver 
through the beta oxidation of fatty acids, provide an essential peripheral 
energy source when glucose is not readily available, during periods of 
starvation or prolonged exercise. The role of physiological ketosis through 
carbohydrate restriction to improve health remains unclear. We sought to 
describe short term variations in plasma ketone levels with different meals 
in healthy adults.
Methods: In this single centre study, healthy female adults had plasma 
beta-hydroxybutyrate (BHB) concentrations measured continuously over 
three hours with three dietary scenarios on separate days, after a 12-hour 
fast: no food, standard carbohydrate breakfast and an isocaloric low car-
bohydrate breakfast. BHB concentrations, measured with the Abbott® 
GlucoMen Areo 2K device, were compared with the paired t-test.
Results: We recruited 10 female participants, mean age was 26.3±8.1 
years. There were no differences in BHB concentrations at any time point 
between the standard- and low- carbohydrate breakfasts. At 120 minutes 
after eating a standard carbohydrate breakfast, BHB levels were statis-
tically significantly lower compared to no breakfast (0.27±0.08 versus 
0.36±0.12 mmol/l respectively, p=0.034).
Conclusion: The standard carbohydrate breakfast had a barely discernible 
effect on plasma ketone levels over three hours compared to fasting, in 
healthy female adults, but there was no difference between breakfast type. 
Whether the carbohydrate content of breakfast influences ketone concen-
trations after more prolonged periods of fasting, where ketosis is likely to 
be greater, remains to be determined.

PO1.056
Dietary lysine intake: a strong predictor of plasma albumin 
concentration

Obeid, O.; Ragi, M.; El Mallah, C.
Department of Nutrition and Food Sciences, American University of Beirut, 
Beirut, Lebanon

Introduction: Albumin is the most abundant protein in circulation and 
accounts for 50% of total proteins. It is a major player in health and dis-
ease, making plasma albumin concentration a good indicator of the sever-
ity of illness or good nutrition status. Lysine constitutes about 12% of the 
amino acid composition of albumin, which has caught our attention. We 
hypothesized that low lysine content in the diet would reduce substrate 
availability to produce albumin and thus decrease its blood concentration. 
Hence, we investigated the association between lysine intake and plasma 
albumin levels.
Methods: Fifty-two male Sprague Dawley rats were offered each a 
semi-synthetic powdered diet that contained either 3.8 (n=24), 6.8 (n=24), 
or 9.8 (n=20) grams of L-Lysine per kilogram of diet for four weeks. Diet 
intake was assessed twice per week. Five-hour fasted rats were eutha-
nized four weeks later, and blood was collected. Food intake was used 
to  calculate lysine consumption. Fasting plasma lysine levels were deter-
mined using high-performance liquid chromatography, and albumin con-
centrations were measured using Vitros® 350 Chemistry System. Person 
correlation was performed on all parameters, and significance was set at 
a p-value of 0.05.

Fig. 1. Correlation between lysine intake and plasma levels of lysine and 
albumin.

Fig. 2. Correlation between plasma levels of lysine and albumin.

Results: A strong positive correlation was found between lysine intake and 
albumin levels (r=0.836; p-value<0.001). Additionally, lysine intake was 
paralleled by an increase in plasma lysine levels (r=0.758; p-value<0.001). 
A scatter plot representation of the association showed parallel trends 
(Figure 1). In addition, a significant positive linear relationship connects 
albumin and lysine plasma concentrations (r=0.604; p-value<0.001), as 
illustrated in Figure 2.
Conclusion: This study shows that lysine intake in the diet accounts for 
about 70% of the variations in plasma albumin concentrations. Moreover, 
plasma lysine level may be used as an indicator of lysine intake.

PO1.057
Lysine deficiency induced hyperactivity and anxiety-like 
behaviour in rats

El-Mallah, C.; Ragi, M.; Obeid, O.
Department of Nutrition and Food Sciences, American University of Beirut, 
Beirut, Lebanon

Introduction: Lysine supplementation has been demonstrated to improve 
some psychiatric disorders, such as anxiety and depression, especially 
among low-income people with a high risk of infection and illness. 
However, to our knowledge, no causative effects have been associated with 
lysine deficiency. In line with the improvement effects of lysine fortifica-
tion, we intended to investigate the effect of lysine deficiency on hyper-
activity and anxiety–like behaviour in young rats in the presence of an 
inflammatory trigger.
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Methods: The study consisted of four experimental groups of eight male 
Sprague Dawley rats (five-week-old): 1) control diet, 2) control diet+LPS, 
3) 60% lysine-deficient diet, and 4) 60% lysine-deficient diet+LPS. Rats 
were only allowed their experimental diets throughout the experimental 
period that lasted for four weeks, during which LPS (50 µg/kg) or saline 
injections were administered intraperitoneally three times per week. 
During the last week before euthanasia, a Hargreaves test for peripheral 
pain assessment was performed. Also, on three consecutive days, rats 
underwent a behavioural evaluation using an open field test (OFT).
Results: Results of the Hargreaves test revealed no difference among 
groups (p-value=0.501) (Figure 1). Interestingly, one-way ANOVA 
showed that lysine deficiency increased the total distance travelled 
(p-value=0.010), and the distance travelled in the peripheral area by the 
rats (p-value=0.008), indicating a hyperactive behaviour; however, sig-
nificance was only reached when LPS was administered (Figure 2). Also, 
lysine deficiency induced anxiety-like behaviour, which was shown by 
the increase in the time spent in the corners, irrespective of the presence 
of LPS (Figure 2). Results of the OFT were similar in sessions 2 and 3, 
which might be attributed to the habituation and learning ability of the 
rats. Sample trajectories of the group during session 1 of the OFT were 
illustrated in Figure 3.
Conclusion: This work presents evidence of the detrimental effect that 
lysine deficiency has at a central level. Lysine deficiency explicitly caused 
anxiety-like behaviour in addition to hyperactivity that was exacerbated 
by inflammation. Also, the sufficient amount of lysine in the control diet 
protected the rats from LPS-mediated alterations.

This heat stimulus was applied thrice per rat, separated by an interval of 
5 minutes. The average of the two closest values was reported. Data are 
expressed as mean±SEM and analysed by one-way ANOVA to detect the 
difference between groups, followed by Fisher’s least significant difference 
(LSD) for post hoc multiple comparisons. Statistical significance was set at 
p-value<0.05.

Fig. 1. Thermal pain sensation in rats maintained on a 60% lysine-deficient 
diet in the presence or absence of LPS challenge.

The trajectories were recorded for 5 minutes via a video camera connected to the tracking software Smart.

Fig. 3. Sample trajectory of the group during session 1 of the Open Field Test in rats maintained on a control diet 
or a 60% lysine-deficient diet in the presence or absence of LPS challenge.

(A) Total distance travelled, (B) Distance travelled in the peripheral area, 
and (C) The percent time spent in corners, during session 1, by rats fed a 
control diet or a 60% lysine-deficient diet in the presence or absence of 
LPS challenge (n = 8 per group). Data are expressed as mean±SEM and 
described using SMART software. Analysis was done by one-way ANOVA to 
detect the difference between groups, followed by Fisher’s least significant 
difference (LSD) for post hoc multiple comparisons. Statistical significance 
was set at p-value<0.05 (* p-value<0.05; ** p-value<0.01).

Fig. 2. Total distance, distance in the periphery, and time spent in corners 
in session 1 of the Open Field Test in rats maintained on a control diet or a 
60% lysine-deficient diet in the presence or absence of LPS challenge.
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derangements may accelerate ectopic fat deposition. The potential effect of 
specific dietary patterns on lipotoxicity, especially in the context of hepatic 
steatosis, has not been thoroughly clarified. The objective of the present 
study was to explore the association between the Dietary Inflammatory 
Index (DII) and liver ectopic fat depots. 
Methods: Participants were recruited among subjects admitted to the 
High Specialization Centre for the Care of Obesity (CASCO), at the 
Sapienza University, Rome, Italy. Inclusion criteria were: age 18-75 years, 
body mass index (BMI) ≥ 25 kg/m2. The intrahepatic lipid content (IHL) 
was evalued through magnetic resonance spectroscopy, visceral adipose 
tissue (VAT) was assessed by magnetic resonance imaging. The DII score 
(adjusted for energy density) 3-day dietary records and the HOMA-IR 
were calculated. High-sensitivity C-reactive protein (hs-CRP) was mea-
sured. The physical activity level (PAL) was assessed by the International 
Physical activity questionnaire. 
Results: 67 subjects were included. The DII score was positively associated 
to IHL (p= 0.03) after controlling for age, hs-CRP levels, HOMA-IR, and 
PAL or VAT. 
Conclusion: A pro-inflammatory dietary pattern is associated with fatty 
liver infiltration regardless of visceral adiposity.

PO1.060
Diet enriched with lupin protein purified extract reduced food 
intake and body weight preserving body composition in rats

Jiménez González, C.1; Mastoor, Z.1; Fernández De Castro, L.3; Rúa, M.2; 
González Matías, L. C.2; Mallo Ferrer, F.1
1Endocrinology Laboratory, Center for Biomedical Research (CINBIO), Southern 
Galicia Institute of Health Research (IIGS), 36310 Vigo, Spain 
2Biochemistry Laboratory, CITACA-Agri Food Research and Transfer Cluster, 
Campus Auga, University of Vigo, 32004 Ourense, Spain 
3TECNALIA, Basque Research and Technology Alliance (BRTA), Parque 
Tecnológico de Álava, Leonardo Da Vinci 11, 01510 Miñano, Álava, Spain

Introduction: Legumes extracts may contain polyphenols, alkaloids, and 
terpenoids which can activate anti-obesity mechanisms such as lipoly-
sis, lipid oxidation and thermogenesis. Among legumes, lupins present a 
unique nutritional profile with optimal combinations of protein and fiber. 
Lupin-enriched foods can acutely reduce appetite and increase satiety, 
resulting in reducing food intake. Our aim was to study the effect of a 
highly purified protein extracted from lupin in the body weight and body 
composition in rats.
Material and Methods: Male Sprague-Dawley rats (250 g) were housed 
in controlled conditions (22 ºC, 12/12 h light/dark cycle), in individual 
metabolic cages. Rats had food and water available ad libitum. Animals 
were randomly assigned in two groups (n=12): G1(C) with standard 
rodent diet (A04 chow – Envigo, Spain) having 15% of mixed protein (fish 
hydrolysates plus vegetable sources: wheat & soy); G2 (E), on experimen-
tal diet having 15% of protein from a lupin extract (Tecnalia, Spain) upon 
a protein-free diet (A04 protein-free Envigo, Spain). Alkaline extraction 
followed by an acid-precipitation led to a highly pure protein extract (84% 
protein).
Experimental period last for 28 days. Blood samples were taken at day 0, 
14 and 28. Body weight, water and food intake, feces and urinary excre-
tion was measured and collected on a daily routine. Body composition 
was analyzed by RMNi (MiniSpec LF110 BRUKER) twice a week. All 
procedures were carried out in accordance to the European Community 
Directive 2010/63/UE and Spanish animal welfare laws and policies. 
Non-parametric Mann-Whitney´s test was used for comparison between 
groups. 
Results: The lupin eating group food intake was almost a half of controls 
in average (E=14.6±2.4 g vs C= 25,9 ±3,6 g, p<0.05) for first 14 days. From 
day 19 afterwards, daily food intake was higher in the lupin group than 
in controls (6.3±0.5 vs. 5.1±0.5, p<0.001; g/100g*D). Notably, the water 
intake in the lupin group was lower than controls (12.2 ±3.9 vs. 26.6±4.2 g, 
p<0.001), and kept low all along the study. iRMN showed no variation 
in body composition between groups during the experiment despite the 
lupin group weighted less. Thus a proportional reduction in fat-mass 

PO1.058
Influence of maternal diet on breastmilk miRNAs

De Lucas, M.1; Jiménez Cabanillas, M.2; Cobo, P.2; Bibiloni, P.1; Palou, A.1; 
Sánchez, J.1; Serra, F.1
1Laboratory of Molecular Biology, Nutrition and Biotechnology (Nutrigenomics, 
Biomarkers and Risk Evaluation), University of the Balearic Islands, Palma, Spain 
Instituto de Investigación Sanitaria Illes Balears, Spain. CIBER Fisiopatología de 
la Obesidad y Nutrición (CIBEROBN), Instituto de Salud Carlos III (ISCIII),  
Madrid, Spain 
2Division of Neonatology, Department of Pediatrics, University Hospital Son 
Espases, Palma, Spain. Instituto de Investigación Sanitaria Illes Balears,  
Palma, Spain

Introduction: Nutrition during early life can trigger metabolic adapta-
tions leading to long-term effects on health. This process is called “meta-
bolic programming”, and breastmilk, as the main source of nutrients for 
the newborn, is of great interest. Among other compounds, breastmilk 
contains miRNAs, mainly transported in vesicles and protected against 
digestion. In this context, miRNAs supplied during breastfeeding may 
be involved in metabolic programming. Some studies show that diet can 
modulate miRNA levels and, consequently, influence its effects on health. 
However, evidence on the role of diet modulating miRNAs in human 
breastmilk is scarce. The aim of this study was to analyze the relationship 
between maternal diet and miRNA levels in breastmilk.
Methods: One hundred and three lactating women were recruited. 
Breastmilk samples along with dietary surveys (24-hour dietary recall) 
were collected at 1 month postpartum. Nutrient intake was quantified by 
the nutritional software DIAL (Alce Ingeniera SL). miRNA expression was 
measured by RT-qPCR using the miRCURY LNA Universal microRNA 
RT-PCR system (Exiqon). Expression levels were normalized with the  
2−ΔΔCt method by the average between miR-191-5p and miR-99a-5p CT 
values. Mann-Whitney U was used to compare miRNA levels according to 
low and high intake of different nutrients. Median intake was used as the 
cut-off point. The study was approved by the Ethics Committee of Clinical 
Research of Balearic Islands (CEIC) (IB3464/17 PI).
Results: Women with high protein intake showed lower levels of miR-
222-3p (p=0.011) and miR-210-3p (p=0.028) and higher of miR-99b-5p 
(p=0.003) in breastmilk. Up-regulation of miR-99b-5p was also associated 
with high carbohydrate intake (p=0.024). Although no differences associ-
ated with total dietary fat were found, breastmilk from women with high 
polyunsaturated fatty acid (PUFA) intake showed lower levels of miR-
222-3p (p=0.017), miR-16-5p (p=0.042), miR-27a-3p (p=0.014) and miR-
27b-3p (p=0.008). Concurrently, high glucose intake was associated with 
higher levels of the last two mentioned miRNAs: miR-27a-3p (p=0.049) 
and miR-27b-3p (p=0.021). Interestingly, the highest expression of 
them was found in women showing low PUFA and high glucose intake 
(p=0.031), suggesting the aggregated effect of these unhealthy dietary pat-
terns. In addition, glucose intake was also associated with miR-200b-3p 
(p=0.03) and miR-17-5p (p=0.033) milk expression.
Conclusion: Nutrition during lactation appears to influence miRNA con-
tent in breastmilk. Unhealthy maternal dietary patterns may potentially 
influence the metabolic programming of the infant mediated by their 
influence on breastmilk miRNAs. In this context, the results reinforce the 
need of focused strategies promoting adequate maternal nutrition during 
perinatal life.

PO1.059
Association between Dietary Inflammatory Index and fatty 
liver in patients with overweight and obesity

Poggiogalle, E.1; Frigerio, F.1; Luisi, F.1; Di Martino, M.2; Catalano, C.2; 
Lubrano, C.1; Donini, L. M.1
1Department of Experimental Medicine, Medical Pathophysiology, Food Science 
and Endocrinology Section, Sapienza University, Rome, Italy 
2Radiological Sciences, Sapienza University, Rome, Italy

Rationale: Exposure to chronic excess energy leads to the accumula-
tion of ectopic fat. Other factors, such as sedentariness and metabolic 
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PO1.062
Low density lipoprotein cholesterol improvement is greater 
after laparoscopic sleeve gastrectomy as compared to 
laparoscopic gastric bypass – a registry-based study with 
1 year follow-up

Kronström, R.1; Uddén Hemmingsson, J.1; Wirén, M.2; Leijonmarck, C.3; 
Esfahani, N.3
1Department of Medicine, Karolinska Institute, Stockholm, Sweden 
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3Department of Surgery, S:t Görans Hospital, Stockholm Sweden

Background: Obesity is a fast-developing disease, associated to several 
co-morbidities, among them increased mortality due to higher cardiovas-
cular risk and deteriorated lipid profile. Both sleeve gastrectomy (LSG) 
and gastric bypass (LGBP) have shown to have favorable effects on lipid 
profile, but disagreement prevails about which method is more effective 
in resolving dyslipidemia. This study adds new evidence on the subject, 
exploring the changes in lipid profile 12 months after LSG vs. LGBP. 
Methods: Using a retrospective design, we extracted data from the qual-
ity registry SOReg. We compared the effects of LSG and LGBP among 
patients who underwent bariatric surgery at a single center between 
2013 and 2017. Main focus was outcome of lipid-profile 12 months after 
surgery, while secondary outcomes comprised total weight loss, BMI 
decrease and other metabolic laboratory findings. 
Results: A number of 633 patients met the inclusion criteria, 319 vs. 317 
underwent LGBP and LSG respectively. There was a significant improve-
ment in lipid profile 12 months after surgery in both groups. However, the 
LSG group had a greater effect change on LDL as compared to the LGBP 
group. There was no significant difference between the groups regarding 
total cholesterol, triglycerides or HDL. Neither was there a difference 
regarding resolution of hyperglycemia. Patients who underwent LGBP 
had a greater excess weight loss, resulting in a similar BMI between the 
groups at the twelve-month follow-up. 
Conclusion: Both LGBP and LGS improve lipid profile twelve months 
after surgery. In this cohort the post-operative outcome of LDL and HDL 
levels displayed different patterns in LGBP versus LSG.

PO1.063
Histological pattern of endometrial biopsies in patients of 
reproductive age with abnormal uterine bleeding and obesity

Artemenko, Y. S.1; Khamoshina, M. B.1; Petrenko, N. V.2; Orazov, M. R.1
1Peoples’ Friendship University of Russia, Moscow, Russian Federation 
2V.M. Buyanov City Clinical Hospital, Moscow, Russian Federation

Obesity is recognized as a risk factor for the development of AUB-M and 
AUB-O, as well as a predictor of recurrence of abnormal uterine bleeding. 
However, the pathogenetic relationship between obesity and endometrial 
dysfunction (AUB – E) has not been sufficiently studied.
Methods: A prospective study included 99 patients of reproductive age 
with abnormal uterine bleeding who gave their consent. Women were 
stratified depending on the presence of obesity: group I (n=46) included 
participants with obesity (BMI ≥ 30 kg/m2), group II (n=53) - normal 
weight (BMI= 18.5–24.9 kg/m2). All patients underwent a standard histo-
logical examination of endometrial biopsies. The IBM SPSS Statistics v.26 
program (IBM, USA) was used for statistical data analysis. Quantitative 
indicators which are have an abnormal distribution were described using 

and fat-free mass was observed in the lupin-eating animals. Fecal excre-
tion was also very reduced in the lupin group (2.1 ± 0.3 vs 9.4±1.3 g). 
Similarly, urinary excretion was lower in the lupin group (E:5.2± 2.4 vs. 
C:11.0±2.7 g). As result of all these changes, controls gained an average of 
163.5± 8.8 (g) among the experiment (D0 to D28), and the lupin group 
27.5±19.9 (g), respectively.
Conclusions: Lupin-protein diet is well-tolerated, and afterwards an ini-
tial acute reduction of food intake (first 14 days), food intake returns for 
control values. Lupin protein reduced body weight, preserving fat-free 
mass. Interestingly, lupin-protein modulates also water balance and set it 
up at lower values of water intake and accordingly urine elimination, what 
suggests some digestive or hypothalamic mechanism might be involved. 
Protein extract from lupin may be an alternative source for animal or 
human nutrition.

PO1.061
Effect of Gracilaria vermiculophylla dietary supplementation 
in inflammation and hepatocarcinoma-related markers in liver 
of genetically obese rats

González-Arceo, M.1; Gómez-Zorita, S.2; Aguirre, L.2; Portillo, M.2
1Nutrition and Obesity Group, Department of Pharmacy and Food Science, 
Faculty of Pharmacy and Lucio Lascaray Research Center, University of the 
Basque Country (UPV/EHU), 01008 Vitoria-Gasteiz, Spain 
2Nutrition and Obesity Group, Department of Pharmacy and Food Science, 
Faculty of Pharmacy and Lucio Lascaray Research Center, University of the 
Basque Country (UPV/EHU), 01008 Vitoria-Gasteiz, Spain; Bioaraba Health 
Research Institute, 01006 Vitoria-Gasteiz, Spain; CIBER Fisiopatología de la 
Obesidad y Nutrición (CIBERobn), Instituto de Salud Carlos III (ISCIII), 28222 
Madrid, Spain

Introduction: Obesity is one of the main risk factors for developing fatty 
liver disease. During the progression of steatosis to steatohepatitis and 
hepatocarcinoma, chronic inflammation is fundamental [1]. Noticeable 
attention has been paid in recent years to marine algae as a new natural 
source of bioactive molecules to prevent or treat fatty liver disease and 
its complications [2]. In this context, the aim of the present study was to 
examine if Gracilaria vermiculophylla, a red macroalga, could represent 
a promising therapeutic tool to avoid hepatic inflammation in an animal 
model of genetic steatosis. Moreover, the effect on pre-carcinogenic stages 
was also examined.
Methods: 18 obese Zucker rats showing steatosis were fed a standard 
diet mixed or not with 2.5 % Gracilaria vermiculophylla for six weeks. 
Nine lean Zucker rats were used as a healthy control. Commercial kits 
were used to determine serum free fatty acids and serum and hepatic 
triglycerides. Hepatic inflammatory and early hepatocarcinoma-related 
markers were measured by real time-PCR. The comparison between 
groups was performed by Student’s t test or Mann-Whitney’s U test as 
appropriate (P<0.05).
Results: G. vermiculophylla did not reduce final body weight, liver weight 
and serum free fatty acids and triglycerides, neither hepatic triacylglycerol 
content. The expression of interleukin-1β (Il-1β), tumor necrosis factor-α 
(Tnf-α) and C reactive protein (Crp) remained unchanged after the treat-
ment with the alga. Regarding macrophage infiltration markers, whereas 
the alga did not modify Cd206 and monocyte chemoattractant protein 1 
(Mcp-1) gene expression, it reduced F4/80 expression. Regarding pre-car-
cinogenic stage gene expression, among glutathione S-transferase mu 2 
(Gstm2), tumor protein P53 (Tp53), telomerase reverse transcriptase 
(Tert), sirtuin 1 (Sirt1), surviving (Birc5) and fibroblast growth factor 21 
(Fgf21), only a trend to lower levels of Tp53 were observed in rats fed with 
the alga.
Conclusion: The present results provide evidence, for the first time, that 
in liver from obese Zucker rats, Gracilaria vermiculophyla, did not mod-
ulate hepatic pro-inflammatory cytokines, although it could have some 
beneficial effect on pro-inflammatory macrophage infiltration. This slight 
effect could be due to the fact that these rats do not show steatohepatitis. 
Moreover, the results show that under our experimental model G. vermic-
ulophylla was not able to modify hepatocarcinoma-related genes.
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mice exhibited serious cardiomyopathy with decreased body weight and 
life span, whereas the specific modulating mechanism is still unknown. 
Therefore, we aim to investigate the role and underlying mechanism of 
CHCHD10 in heart failure.
Methods: C57BL/6N mice subjected to high fat diet feeding, Sprague-
Dawley rats subjected to streptozotocin injection, and 15-week-old db/db 
mice were used as models with diet-induced obesity, type 1 diabetes, and 
type 2 diabetes, respectively. The expression levels of CHCHD10 in heart 
tissues of these three rodent models were assessed. 
Left ventricular ejection fraction (LVEF), left ventricular fractional 
shortening (LVFS) and other echocardiographic` parameters of cardio-
myocyte-specific CHCHD10 knockout (KO) mice and their wildtype lit-
termates were assessed by VisualSonics Vevo 2100 system.
Rat H9C2 cardiomyoblasts was infected with adenovirus overexpressing 
CHCHD10 silencing RNA and followed by palmitic acid treatment.
Human induced pluripotent stem cell-derived cardiomyocytes (hiPSC- 
derived CMs) differentiation was according to manufacturer’s protocol 
(Thermo Fisher). To mimic the pathological environment, hiPSC-derived 
CMs were transfected with CHCHD10 silencing RNA to knockdown 
CHCHD10 in CMs.
Results: Our preliminary data analysis from GEO database showed that 
the expression of CHCHD10 was reduced in myocardium biopsies from 
patients with inflammation and diabetes compared to person living with 
healthy lifestyle. The expression of cardiac CHCHD10 was also reduced 
in rodent models with obesity and diabetes. In H9C2 cells, knockdown 
of CHCHD10 exaggerated palmitic acid- induced cell death, inflamma-
tion and heart failure. Furthermore, cardiomyocyte-specific CHCHD10 
KO mice exhibited seriously cardiac dysfunction, including reduced left 
ventricular ejection fraction, decreased ATP generation, declined mtDNA 
copy number and increased mtDNA deletions when compared to their 
wildtype littermates. Meanwhile, the cardiac gene and protein expression 
levels related to fatty acid oxidation and oxidative phosphorylation were 
declined as well. Furthermore, silencing of CHCHD10 in hiPSC-derived 
CMs increased the expression of heart failure (ANP&BNP) and fibrotic 
genes (Timp1) and decreased those in fatty acid oxidation and uptake 
genes.
Conclusion: CHCHD10 plays a pivotal role in maintaining cardiac func-
tion and is a promising therapeutic target for in obesity and diabetes- 
related heart failure.

PO1.065
Central-to-peripheral adiposity ratio, rather than visceral 
adiposity, explain more of the higher cardiovascular risk 
profile in Asian Indians than in African Creoles in Mauritius

Ramessur, V.1; Hunma, S.1; Joonas, N.1; Ramessur, B. N.1; Montani, J.2; 
Schutz, Y.2; Dulloo, A. G.2
1Obesity Research Unit, Biochemistry Dept., Central Health Laboratory, Victoria 
Hospital, MOH&W, Mauritius 
2Department of Medicine, University of Fribourg, Switzerland

Introduction: Over the past few decades, the island of Mauritius has expe-
rienced a surge in cardiovascular diseases, largely driven by an epidemic 
of type 2 diabetes affecting almost equally its two main ethnic groups: 
‘Indian’ of South Asian ancestry and ‘Creole’ of African/Malagasy ances-
try. Coronary heart disease morbidity and mortality is, however, higher 
in Indians than in Creoles. Given the importance of body fat distribution 
in disease predisposition, we investigated whether as young (disease-free) 
adults, Indians would show a less favorable cardiovascular risk profile that 
could be explained by a more adverse body fat distribution pattern than 
Creoles. 
Methods: The study was conducted in 189 young healthy adults (men and 
women of both ethnicities), with the following measurements conducted 
after an overnight fast: anthropometry (weight, height, waist circumfer-
ence), whole-body and regional body composition by dual energy x-ray 
absorptiometry (DXA), blood pressure and blood assays for glycemic pro-
file (glucose and HbA1c) and lipid profile (triglycerides, HDL-cholesterol, 

the median (Me) taking into account the interquartile interval (IQR%). 
Comparison of groups on a categorical basis in the analysis of four-field 
conjugacy tables was performed using the exact Fisher criterion or the 
Pearson criterion χ2.The differences were considered significant at p<0.05.
Results: The average age of group I patients was 40 years (IQR%, 
32-45),group II–38.5 years (IQR%, 31-44).The average BMI of partic-
ipants with obesity was 36.3 kg/m2 (IQR%, 32.6-44.0), patients with-
out obesity–22.8 kg/m2 (IQR%, 21.3-25.6). In the group with obesity, 
 endometrial hyperplasia without atypia was diagnosed in 50.0% of 
women, endometrium in the desquamation phase–in 21.7%, endometrial 
polyp–in 13.1%, normal cyclic endometrium was detected in 13% of cases 
(proliferative phase-8.7%, secretory phase- 4.3%), atypical hyperplasia–in 
2.2%. In the normal weight group, endometrial hyperplasia without atypia 
was verified in 34.0% (p>0.05); endometrium in the desquamation phase–
in 5.7% (p=0.034), endometrial polyp–in 28.2% (p>0.05), normal cyclic 
endometrium - in 30.2% (proliferative phase–in 11.3% (p>0.05), secretory 
phase – in 18.9%, p = 0.033), endometrial cancer – in 1.9%. The proba-
bility of detection during pathomorphological examination of the endo-
metrium in the desquamation phase in patients with abnormal uterine 
bleeding with obesity was 4.6 times higher than in patients without obe-
sity (OR=4.63; 95% CI: 1.19-18.03). The relationship between the signs of 
the presence of endometrium in the desquamation phase and the pres-
ence of obesity was average (V=0.237).
Conclusion: The study showed that abnormal uterine bleeding in patients 
of reproductive age with obesity against the background of the presence 
of the desquamation phase in the endometrium develops four times more 
often than in normal-weight patients, which is defined as the category of 
AUB-E. At the same time, abnormal uterine bleeding is expected to mani-
fest clinically less often against the background of the secretion phase. The 
obtained data indicate the need to search for the pathogenetic relation-
ship between obesity and endometrial dysfunction, which can serve as 
a justification for the prognosis and targeted prevention of recurrence of 
abnormal uterine bleeding. Genetic and immunohistochemical markers 
of angiogenesis, inflammation and hypoxia are of particular interest in 
this regard.

PO1.064
The role of mitochondrial protein Coiled-Coil-Helix-Coiled-
coil-Helix Domain 10 (Chchd10) in the pathogenesis of heart 
failure

Zhang, Z.1; Wu, X.1; Zong, J.1; Ng, K.2; Xu, A.3; Hoo, R.4
1Department of Pharmacology and Pharmacy, Li Ka Shing Faculty of Medicine, 
The University of Hong Kong, Hong Kong 
2Department of Medicine, Li Ka Shing Faculty of Medicine, The University of 
Hong Kong, Hong Kong 
3Department of Pharmacology and Pharmacy, Li Ka Shing Faculty of Medicine, 
The University of Hong Kong, Hong Kong; Department of Medicine, Li Ka 
Shing Faculty of Medicine, The University of Hong Kong, Hong Kong; State Key 
Laboratory of Pharmaceutical Biotechnology, Li Ka Shing Faculty of Medicine, 
The University of Hong Kong, Hong Kong 
4Department of Pharmacology and Pharmacy, Li Ka Shing Faculty of 
Medicine, The University of Hong Kong, Hong Kong; State Key Laboratory of 
Pharmaceutical Biotechnology, Li Ka Shing Faculty of Medicine, The University 
of Hong Kong, Hong Kong

Introduction: The prevalence of diabetes mellitus is increasing at an 
alarming rate. Cardiovascular complications are the primary cause of 
morbidity and mortality in people with diabetes. Coiled-Coil-Helix-
Coiled-coil-Helix Domain 10 (CHCHD10) is a mitochondrial protein 
maintaining the structure and function of mitochondria. Cardiac mito-
chondria are the major energy source that sustain myocardial contrac-
tile activity. Mitochondrial dysfunction is a key pathological factor 
leading to heart failure which is one of the most common complications 
of diabetes. Previous research revealed that loss-of-function and toxic 
gain-of- function mutations of CHCHD10 can lead to central nervous 
system diseases or motor neuron diseases, including myopathy, fronto-
temporal dementia, amyotrophic lateral sclerosis and spinal muscular 
atrophy. Recently, it is reported that global CHCHD10S55L/+ knock-in 

D
ow

nloaded from
 http://karger.com

/ofa/article-pdf/16/Suppl. 1/1/3919110/000530456.pdf by guest on 23 June 2023



Obes Facts 2023;16(suppl 1):1–351
DOI: 10.1159/000530456

Abstracts94

[50.9 – 149.7] pg/mL in non-PCOS; p < 0.001, respectively). There were 
no statistically significant correlations between log(FGF-21) and TyG 
index in women without PCOS, but positive moderate correlations were 
found in women with PCOS (r = 0.46 and r = 0.43, both p < 0.01, in nor-
mal-weighed and PCOS women, respectively).
In ANCOVA, there was an association between the TyG index and 
log(FGF-21) – p < 0.001. Moreover, weight and PCOS were factors influ-
encing the values of TyG (p < 0.001), and interaction between log(FGF-21) 
and PCOS was found (p < 0.001). Women with obesity had higher val-
ues of TyG adjusted to the mean FGF-21 level (p < 0.01). Furthermore, 
women with obesity had higher values of adjusted TyG values than nor-
mal-weighted ones (p < 0.05 and p < 0.001 in groups with and without 
PCOS).
Conclusion: Our study suggests that the TyG index may be a useful 
marker for fatty liver in daily clinical practice in women with PCOS. 
However, further studies are necessary for the assessment of the cut-off of 
this index in women with PCOS.

PO1.067
Overweight, obesity and the health-related quality of life 
in patients with rheumatic diseases

Owczarek, A.1; Michalik, R.2; Kotyla, P.3
1Health Promotion and Obesity Management Unit, Department of 
Pathophysiology, Faculty of Medical Sciences in Katowice, Medical University of 
Silesia, Poland 
2Rehasemper, Sosnowiec, Poland 
3Department of Internal Medicine, Rheumatology and Clinical Immunology, 
Faculty of Medical Sciences in Katowice, Medical University of Silesia, Poland

Introduction: Obesity is one of the most important, modifiable causes 
of morbidity and mortality in the general population. However, the asso-
ciation between overweight, obesity, and quality of life in patients with 
rheumatic diseases has not been widely studied. Moreover, some results 
show that higher values of body mass index (BMI) are significantly asso-
ciated with higher disease activity and more frequent spine and lower limb 
involvement. The test hypothesis is to assess whether overweight & obe-
sity are independently associated with lower health-related quality of life 
(HRQoL) in patients with the most common rheumatoid diseases.
Methods: The study enclosed patients with rheumatoid arthritis (RA; N = 
50; age: 55 ± 12; yrs.; 30.1% overweight & obesity), ankylosing spondylitis 
(AS; N = 68; age: 37 ± 12 yrs.; 43.0% overweight & obesity) and systemic 
sclerosis (SS; N = 53; age: 55 ± 12 yrs.; 26.9% overweight & obesity). The 
HRQoL was assessed with the Manchester-Oxford Foot Questionnaire 
(MOxFQ), the EuroQol questionnaire (EQ-5D), the Short Form Health 
Survey (SF-36), and the Oswestry Low Back Disability Questionnaire 
(ODQ). Moreover, BMI, duration of the disease, the occurrence of flat 
feet, abnormal back curvature (ao. scoliosis, kyphosis) as well as varus or 
valgus knee were assessed. 
Results: There was no difference in the overweight & obesity occurrence 
between groups (p = 0.43), also taking sex (64.3% female) into account. 
No influence of overweight & obesity on flat feet was noted, contrary to 
this higher frequency, of an abnormal back curvature occurrence, inde-
pendently of a disease. According to the MOxFQ questionnaire patients 
with AS had a significantly (p < 0.001) better quality of walking/standing 
(independently of the overweight & obesity occurrence), better social life 
as well as lower pain intensity (patients with the overweight & obesity 
worse than normal-weighted; both p < 0.05) than patients with RA and 
SS. No correlations in groups were found between BMI and scores in the 
ODQ. In patients with AS higher BMI values correlated in the SF-36 with 
the lower mental component summary (r = -0.41, p < 0.01), but not with 
the physical component summary.
Conclusions: In patients with AS, overweight & obesity are associated 
with higher intensity of pain and lower social as well as the mental quality 
of life.

LDL-cholesterol). General linear model analyses were used to test the dif-
ferences between men and women as well as between sex and ethnicity, 
and General Analysis of Variance and Covariance was applied to examine 
the extent to which any sex or ethnic effect for a given cardiometabolic 
parameter is altered after adjustments for potential anthropometric and 
body composition co-variants. The ratio of trunk-to-limb fat was calcu-
lated as DXA-derived trunk fat divided by appendicular fat (sum of arm 
and leg fat).
Results: The results indicate significantly higher visceral fat (in abso-
lute amounts or relative to trunk fat), higher trunk-to-limb fat ratio (an 
index of central-to-peripheral adiposity ratio), as well as higher serum 
triglycerides and lower serum HDL-cholesterol in men than in women 
(p<0.001), and in Indians than in Creoles (p<0.01) for both sexes. The 
significant effects of sex and ethnicity on blood lipid profile were either 
completely abolished or reduced to a greater extent after adjusting for 
trunk-to-limb fat ratio than for visceral fat. 
Conclusion: In young adults in Mauritius, the Indians show a more 
adverse pattern of body fat distribution and blood lipid risk profile than 
the Creoles. These between-ethnic differences in fat distribution, however, 
only partially explain their differential atherogenic lipid profile, amid a 
greater impact of the ratio of central-to-peripheral adiposity than visceral 
adiposity per se on sex and ethnic differences in cardiovascular risks. An 
explanatory conceptual model is presented; this incorporates ’central adi-
posity’ as comprising primarily high risk deep-subcutaneous fat together 
with intra-abdominal (visceral) fat, and ‘peripheral adiposity’ as compris-
ing only low risk superficial subcutaneous fat. 
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A cross-sectional study of the association between TyG index 
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Madej, P.4; Chudek, J.5; Olszanecka Glinianowicz, M.2
1Pathophysiology Unit,Department of Pathophysiology, Faculty of Medical 
Sciences in Katowice, Medical University of Silesia, Poland 
2Health Promotion and Obesity Management Unit, Department of 
Pathophysiology, Faculty of Medical Sciences in Katowice, Medical University of 
Silesia, Poland 
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Introduction: FGF-21 is one of the hepatokine that production was 
directly proportional to the fat content in the liver. That circulating FGF-
21 is a marker of liver steatosis. Recently, the triglyceride-glucose index 
(TyG) was proposed as a marker of liver steatosis. Therefore, the study 
aimed to assess the relationship between concentrations of FGF-21 and 
the TgG index values in young women with and without PCOS. 
Methods: This cross-sectional, prospective study involved 159 women, 
87 with PCOS (55.2% with obesity) and 72 without PCOS (56.9% with 
obesity). Body mass, height, and waist circumference were measured and 
BMI was calculated according to the standard formula. In addition, body 
composition was assessed using the bioimpedance method. Serum tri-
glycerides and glucose levels were measured by colorimetric methods and 
plasma FGF-21 levels by ELISA. The TyG index was calculated according 
to formula TyG = ln(Tg[ng/ml]x glucose [mg/dl]/2) 
Results: The subgroups were divided according to the BMI values 
based on the WHO criteria into normal weight and obesity subgroups. 
FGF-21 levels were significantly higher in both subgroups with obe-
sity than in normal-weighted subgroups (171.0 [119.0-287.2] vs. 121.6  
[85.8-214.1] pg/mL in PCOS; p <0.001 and 160.6 [85.9 – 288.4] vs. 78.8 
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Serum pentraxin-3 (PTX-3) and triglyceride-glucose index 
(TyG) as a marker of insulin resistance and fatty liver disease 
in women with PCOS

Olszanecka Glinianowicz, M.1; Grabarczyk, M.1; Owczarek, A.1; Ciura, D.1; 
Markuszewski, L.2; Madej, P.3; Chudek, J.4
1Health Promotion and Obesity Management Unit, Department of 
Pathophysiology, Faculty of Medical Sciences in Katowice, Medical University of 
Silesia in Katowice, Poland 
2Faculty of Medical Sciences and Health Sciences University of Humanities and 
Technology in Radom, Poland 
3Department of Gynecological Endocrinology, Faculty of Medical Sciences in 
Katowice, Medical University of Silesia in Katowice, Poland 
4Department of Internal Medicine and Oncological Chemotherapy, Faculty of 
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Introduction: Obesity is one of the known risk factors for the develop-
ment of both non-alcoholic fatty liver disease (NAFLD) and PCOS. In 
turn, NAFLD is a link in the pathogenesis of type 2 diabetes, hypertri-
glyceridemia, and cardiovascular diseases. Ultrasonography has limited 
sensitivity in diagnosing NAFLD, and other imaging methods are scarce, 
therefore simple biochemical methods for diagnosing NAFLD are con-
stantly being sought. PTX-3 is one of the hepatokines oversecreated by 
fatty liver. Recently, the TyG index was proposed as a surrogate of liver 
insulin resistance and steatosis. Therefore, the study aimed to assess the 
predictive value of PTX-3 concentration for insulin resistance and high 
values of TyG index in women with PCOS. 
Methods: This cross-sectional study involved 99 women with PCOS 
(61.6% with obesity). Body mass, height, and waist circumference were 
measured and BMI was calculated according to the standard formula. 
Serum triglycerides, glucose and insulin levels, and plasma PTX-3 levels 
were measured. The TyG index was calculated according to the formula 
TyG = ln(Triglycerides[ng/ml]x glucose [mg/dl]/2). Insulin resistance was 
diagnosed with HOMA-IR ≥ 2.
Results: PTX-3 levels were significantly higher in the subgroup with insu-
lin resistance than in subjects with HOMA-IR < 2 (3.70 [2.28 – 7.34] vs. 
2.04 [1.50 – 3.48] ng/mL; p < 0.05). In addition, there was a correlation 
between PTX-3 and HOMA-IR: ρ (Spearman rank) = 0.36 p < 0.001. 
According to ROC analysis, the PTX-3 cut-off value for insulin resistance 
was 2.37 ng/mL (73.7% sensitivity and 63.2% specificity). Similarly, the 
TyG cut-off value for insulin resistance was 8.21 ng/mL (87.5% sensitivity 
and 63.2% specificity). There was a significant correlation between TyG 
index values and log(HOMA-IR) (r =0.50; p<0.001), and a weak correla-
tion between values of TyG index and log(PTX-3) levels of borderline sig-
nificance – r = 0.19; p = 0.065.
Conclusion: Our study suggests that both serum PTX-3 and TyG index 
are useful surrogate markers of insulin resistance, and probably fatty liver 
in women with PCOS.

PO1.070
Triglyceride-glucose index in relation to nutritional status and 
overall mortality in older individuals

Chudek, J.1; Owczarek, A.2; Olszanecka Glinianowicz, M.2
1Department of Internal Medicine and Oncological Chemotherapy, Faculty of 
Medical Sciences in Katowice, Medical University of Silesia in Katowice, Poland 
2Health Promotion and Obesity Management Unit, Department of 
Pathophysiology, Faculty of Medical Sciences in Katowice, Medical University of 
Silesia in Katowice, Poland

Introduction: Triglyceride-glucose (TyG) index is considered a surrogate 
marker of obesity-associated comorbidities and a predictor of cardiovas-
cular morbidity and mortality in middle-aged populations. This study 
aimed to analyze the occurrence of obesity complications in relation to 
the values of the TyG index, and overall survival in the population-based 
Polish older population. 
Methods: The study sample consisted of 3840 (1994 men, 1846 women) 
PolSenior study participants aged 65 years and older tested for glucose 
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Higher prevalence of testicular microlithiasis in 
infertile patients with obesity confirmed with testicular 
ultrasonography

Ilijovska, M.1; Gurzanova, T.2; Mihajlovska, S.3
1Department of Endocrinology, IVF Center and Fertility Clinic “Newborn Clinic”, 
Skopje, North Macedonia 
2Department of Gynecology, IVF Center and Fertility Clinic “Newborn Clinic”, 
Skopje, North Macedonia 
3Department of Nuclear Medicine, Clinical Hospital “Dr. Trifun Panovski”, Bitola, 
North Macedonia

Introduction: Obesity has grown to concerning proportions in recent 
years. In fact, the world’s overweight population is already greater than its 
underweight population and the numbers of overweight individuals are 
rapidly on the increase, leading to a global obesity pandemic (1). There is 
strong data that suggests male infertility and decreased sperm quality is 
associated with obesity. (2). For better diagnosis of male infertility, testic-
ular ultrasound (US) is an important noninvasive investigation tool that 
should be applied routinely in evaluation of men attending infertility clin-
ics. (3) Testicular US is important for detecting testicular abnormalities 
such as subclinical varicocele, hydrocele, testicular microlithiasis (TML) 
and other testicular lesions. (4) The prevalence of TML is variable among 
published studies and generally is more frequent in infertile men popu-
lation (5).
Our goal is to determine testicular microlithiasis using testicular US in 
infertile men living with obesity and normal weight infertile men and 
compare findings.
Мethods: We examined 96 men presented for evaluation of infertility. 
They were divided according to body mass index into patients with obe-
sity (n=49) and normal weight infertile patients (n=47). All the cases were 
clinically evaluated for infertility, had semen analysis, hormonal serum 
analysis (FSH, LH, testosterone and estradiol) and testicular US using 
high frequency linear transducer (7.5 MHz).
Results: The prevalence of abnormal scrotal findings involving microlithi-
asis in the whole study group was 10.2%. There was significant increase 
in testicular microlithiasis detected by testicular US in infertile men with 
obesity (7.1%) in comparison with infertile men with normal weight (3%).
Conclusion: In conclusion, we found that infertile men with obesity in 
routine testicular ultrasound for evaluation of male infertility seem to 
have testicular microlithiasis more frequently compared to normal weight 
infertile men. However, as the majority of TML studies, this is a retro-
spective study with limited background information. Thus, there is a need 
for more knowledge about obesity in infertile men with TML, in order to 
understand if lifestyle and obesity influences development of TML.
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weight management support that is tailored to need and accessible to all 
should remain a priority, alongside continued wider policy commitments 
to support physical activity and healthier weight at population level.

PO1.072
Effects of bariatric surgery on breast cancer risk in women 
with obesity, and influence of variation in the Farnesoid X 
receptor and metabolic regulation
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Introduction: Women with obesity have an increased risk for female-spe-
cific cancers and it has been shown that bariatric surgery reduces this risk, 
especially in those with hyperinsulinemia at baseline. Obesity is also a risk 
factor for breast cancer in women, and retrospective studies indicates that 
bariatric surgery reduce this risk. In this context, the farnesoid X recep-
tor (FXR) a bile acid activated nuclear receptor, is of interest since it may 
influence weight loss and glucose metabolism after bariatric surgery and 
its expression in breast cancer tissue has been associated with tumor size 
and survival. Here we investigated the association between bariatric sur-
gery and breast cancer in relation to FXR genotype in a prospective inter-
vention study. 
Methods: This report includes women from the Swedish Obese Subjects 
(SOS) study; 1420 that underwent bariatric surgery and 1447 matched 
controls receiving usual obesity care. Inclusion criteria were age 37-60 
years and BMI >38. The Swedish Cancer Registry was used for infor-
mation on breast cancer diagnosis with data up to December 31 2019. 
Genotyping of FXR was done using the TaqMan OpenArray platform. 
Results: 145 breast cancer events occurred during follow-up, 83 in the 
control group and 62 in the surgery group (log-rank test p=0.02). Bariatric 
surgery was associated with a reduced risk of breast cancer compared to 
usual care in unadjusted analysis (HR=0.68 [95% CI 0.49–0.95]). The 
association was no longer significant when adjusted for BMI, age, alcohol, 
smoking and baseline insulin (HR=0.69 [95% CI 0.46-1.05]). When strat-
ifying according to baseline insulin, bariatric surgery was associated with 
a reduced risk of breast cancer in women with high insulin levels (adjusted 
HR=0.59 [95% CI 0.35-1.00]). 
Genotyping of rs11110415 in 2515 women showed that 130 were  hetero- 
or homozygous carriers of the minor T-allele. Minor allele carriers 
had increased risk of breast cancer compared to non-carriers (adjusted 
HR=3.82 [95% CI 2.15–6.79]). In non-carriers, bariatric surgery was asso-
ciated with a reduced risk of breast cancer compared to usual obesity care 
in unadjusted analysis HR=0.64 [95% CI 0.44–0.94]), but after adjustment 
for BMI, age, alcohol, smoking and baseline insulin the association was 
no longer significant (HR=0.63 [95% CI 0.39–1.04]). Amongst carriers, 
there was no reduction of breast cancer risk in the surgery group com-
pared to usual care. Lastly, in non-carriers with concurrent high levels of 
baseline insulin, bariatric surgery was associated with a reduced risk of 
breast  cancer (adjusted HR=0.44 [95% CI 0.23-0.87]).
Conclusion: This is the first intervention study indicating that bariat-
ric surgery reduces the risk of breast cancer in women with obesity. The 
risk reduction was most pronounced in non-carriers of the rs11110415 
T-allele and those with hyperinsulinemia at baseline, both separately and 
concomitant.

and triglycerides and not treated with fibrates. The analysis included BMI, 
malnutrition, HOMA-IR, diabetes, cardiovascular disease (CVD), and 
chronic kidney disease (CKD).
Results: There was a small but significantly greater mean TyG value in 
women than in men (8.72±0.52 vs 8.58±0.55; p<0.001). Lower TyG 
sex-specific terciles were characterized by the lowest frequency of obe-
sity, visceral obesity, lipid disorders, diabetes, CKD, and CVD except for 
heart failure, but the highest percentage of malnourished. The frequency 
of obesity, visceral obesity, lipid disorders, diabetes, CKD, and CVD was 
increased in the subsequent terciles. Crude 10-year overall survival haz-
ard ratios were significantly better in middle and higher terciles than in 
the lowest one (HR = 1.14, 95% CI: 1.01-1.30 and HR = 1.39, 95% CI: 
1.22-1.59 in men; HR = 1.16, 95% CI: 0.99-1.35 and HR = 1.42, 95% CI: 
1.20-1.67 in women, respectively). After adjustment for older age, only the 
highest terciles had better overall survival (HR = 1.39, 95% CI: 1.21-1.67 
in men; HR = 1.42, 95% CI: 1.21-1.67 in women).
Conclusions: Higher TyG index values predict longer survival in the older 
population, notwithstanding observations in middle-aged populations.
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Introduction: The COVID-19 pandemic has caused a substantial num-
ber of global hospitalisations and deaths. The identification of individuals 
at higher risk of severe outcomes is critical for policymakers in planning 
prevention strategies, particularly with the risk of new variants emerg-
ing. This overview of systematic reviews aimed to assess the associa-
tion between excess weight and COVID-19 outcomes, and identify any 
important moderating factors. 
Methods: A prospectively registered comprehensive literature search was 
conducted of MEDLINE, PsycINFO and CINAHL databases from incep-
tion to 11th May 2022. Eligible articles were systematic reviews (with or 
without meta-analysis) of primary literature which assessed any associa-
tion between excess weight and COVID-19 outcomes in any setting. Of 
the 1,131 articles identified, 52 were deemed eligible for inclusion after 
independent and duplicate screening by two reviewers. A second-order 
meta-analysis was conducted on the available data for disease severity, 
ICU admission, invasive mechanical ventilation administration, hospital-
isation, and mortality. The quality of included reviews was assessed using 
the AMSTAR-2 critical appraisal tool. 
Results: In total, 52 systematic reviews were included, 49 of which 
included meta-analyses of one or more relevant outcomes. The risk of 
severe outcomes (OR = 1.86; 95% CI: 1.70 to 2.05), ICU admission (OR 
= 1.58; 95% CI: 1.45 to 1.72), invasive mechanical ventilation administra-
tion (OR = 1.70; 95% CI: 1.57 to 1.83), hospitalisation (OR = 1.82; 95% CI: 
1.61 to 2.05), and mortality (OR = 1.35; 95% CI: 1.24 to 1.48) following 
COVID-19 infection was significantly higher in individuals living with 
excess weight compared to those with a healthy weight. There was lim-
ited evidence available in the included reviews regarding the influence of 
moderating factors such as ethnicity. Of the 52 included reviews, using the 
AMSTAR-2 tool, the confidence in 40 were classified as “critically low”, 11 
were classified as “low”, zero were classified as “moderate”, and one was 
classified as “high”.
Conclusion: Despite limitations in quality of many reviews, obesity 
appears to represent an important modifiable pre-infection risk factor 
for all severe COVID-19 outcomes, including death. Providing effective 
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PO1.073
Dapagliflozin administration reduces intracardiac 
triglycerides content along with an increased FGF-21 gene 
expression in an animal model of obesity

Di Vincenzo, A.; Crescenzi, M.; Granzotto, M.; Russo, L.; Fioretto, P.;  
Vettor, R.; Rossato, M.
Department of Medicine, University of Padova, Padova, Italy

Introduction: as demonstrated by several randomized clinical trials, the 
sodium-glucose cotransporter-2 inhibitors (SGLT2i) present important 
cardioprotective effects expanding their use also in chronic and acute 
heart failure. The cardiovascular benefits of SGLT2i are not related to 
their anti-hyperglycaemic action, although the pathophysiological mech-
anisms are still unknown. Recently has been demonstrated that SGLT2i 
modulate the synthesis of a potent signal molecule, the fibroblast growth 
factor 21 (FGF-21), which contributes to their metabolic effects. In partic-
ular, FGF-21 signal seems indispensable for the reduction of hepatic lipid 
content in mice with obesity. Thus, considering the relationship between 
SGLT2i, FGF-21 and tryglicerides mobilization, we evaluated the effects 
of the treatment with dapagliflozin on cardiac lipid content and FGF-21 
gene expression in models of genetically-induced obesity and lean mice 
to unravel a possible mechanism accounting for the cardioprotection of 
SGLT2i.
Methods: six-week-old C57BL/6J WT mice and B6.V-LEP (Ob/Ob) mice 
(Charles River Laboratories International Inc., Massachusetts, USA) 
were fed with a chow diet and water ad libitum and randomly assigned 
to control or treated-groups (14 animals/group). Treatment was based 
on administration of dapagliflozin 0.15 mg/Kg/day for a month. The 
expression of FGF-21 was assessed in control and treated mice heart by 
Real-time PCR with SYBR™ Select Master Mix (Thermo Fisher). Cardiac 
triglycerides concentration was measured by means of colorimetric assay 
kit (Triglyceride Quantification assay Kit, ab65366, Abcam) according to 
manufacturer instructions. All experiments followed committee guide-
lines and the institutional protocols for animal care that was approved by 
the Italian Ministry of Health (58/2018-PR).
Results: at baseline, FGF-21 mRNA expression in the heart did not differ 
between lean and Ob/Ob mice (Figure 1), while dapagliflozin administra-
tion significantly increased FGF-21 mRNA expression but only in Ob/Ob 
mice (p<0.005, Figure 2). Concomitantly, when measuring the amount 
of triglycerides in the cardiac tissue, SGLT2i treatment reduced the lipid 
content in Ob/Ob mice, while no significant effects were observed in 
treated lean animals (p<0.001, Figure 3).
Conclusions: the present study shows that dapagliflozin administration 
increases FGF-21 gene expression and reduces triglyceride content and 
in myocardial tissue of Ob/Ob mice, without any significant effect in lean 
controls. To this regard, the administration of dapagliflozin could lead to 
a reduced lipid availability promoting the switch to different energy sub-
strates of the cardiomyocytes, thus possibly accounting for its cardiopro-
tective effects. These results support the hypothesis of a cardiometabolic 
effect of SGLT2i, modulated by the increased FGF-21 synthesis, which 
could be considered for the prevention of cardiovascular complications 
in patients with obesity.

Conflict of Interest: None Disclosed.

Funding: Research relating to this abstract was funded by non-conditioning grant 
from AstraZeneca.

Fig. 1. FGF-21 levels in Ob/Ob models and lean animals. At baseline, no 
differences were found in FGF-21 mRNA levels in Ob/Ob compared to 
lean mice.

Fig. 2. Effects of dapagliflozin on FGF-21 expression in cardiac tissue. After 
administration of dapagliflozin (Dapa), FGF-21 mRNA expression was 
significantly increased in Ob/Ob mice (Ob) but not in lean animals.

Fig. 3. Dapagliflozin significantly reduces the amount of triglycerides in 
Ob/Ob cardiac tissue. Triglycerides were measured in cardiac tissue and 
expressed in nmol/mg of heart in both Lean and Ob/Ob mice (Ob) treated 
or not with dapagliflozin (Dapa) Representative images of ORO staining 
are reported above the corresponding histogram (magnification x400).
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PO1.075
Obesity-associated metabolic syndrome and low-grade 
inflammation induced by long-term consumption of cafeteria 
diet in female rats

Feješ, A.1; Szabó, J.1; Slivková, I.1; Kunšteková, V.2; Mihalovičová, L.1; 
Borbélyová, V.1; Celec, P.1; Šebeková, K.1
1Institute of Molecular Biomedicine, Medical Faculty, Comenius University, 
Bratislava, Slovakia 
2Department of Biology, Medical Faculty, Slovak Medical University, Bratislava, 
Slovakia

Introduction: Metabolic syndrome (MetS) is a global health issue due to 
the rising risk of cardiovascular morbidity and mortality. Whether a low-
grade inflammation plays a causative role in the development of MetS, 
or it merely represents a marker, remains unclear. However, it plays a 
pathogenetic role in the development of MetS-associated complications. 
We studied the indicators of inflammation in cafeteria diet-induced MetS 
associated with obesity in female Wistar rats.
Methods: 8-week-old female Wistar rats were divided into two groups 
with similar body weights. Thereafter, the experimental group (CAF; 
n=10) received a cafeteria diet, while the control group (CTRL; n=10) 
received a standard chow. After 11 months, rats underwent an oral glu-
cose tolerance test, morphometric and blood pressure measurements, 
and blood sampling to determine total blood counts, plasma DNase 
activity, and plasma concentrations of triacylglycerols, total and HDL 
cholesterol, advanced oxidation protein products (AOPPs), extracellular 
DNA (ecDNA) and. Index of insulin sensitivity (QUICKI), body mass 
index (BMI), and a continuous MetS score (a sum of systolic blood pres-
sure, QUICKI, waist/length ratio, concentrations of triacylglycerols and 
inverted HDL-C) Z-scores were calculated.
Results: The CAF females displayed a larger waist/length ratio (by 19.5%), 
larger BMI (+39.5%), lower QUICKI (by 18.6%), higher systolic blood 
pressure (by 16.7%), and concentration of total (4.5-fold) and HDL (by 
43.5%)- cholesterol compared to the CTRL females (all p<0.05); while 
concentrations of triacylglycerols did not differ significantly. The Z-score-
derived continuous MetS score was 1.5-fold higher in CAF females com-
pared with the CTRL group (p<0.001). The CAF females displayed higher 
neutrophil counts (by 49.8%), concentrations of AOPPs (2-fold), and 
ecDNA (by 21.2%) than the CTRL group (p<0.05, all), while DNase activ-
ity did not differ significantly. The continuous MetS Z-score positively 
correlated with the neutrophil counts (r=0.594; R²=0.352), and AOPPs 
(r=0.602; R²=0.363) concentrations (p<0.01, both). 
Conclusion: In female Wistar rats, long-term consumption of the caf-
eteria diet induces obesity-associated MetS and is linked to a higher 
cardiometabolic risk estimated as a continuous MetS Z-score. Higher 
concentrations of AOPPs (produced solely via myeloperoxidase reaction) 
in rats with severe central obesity presenting with MetS indirectly point 
to increased activation of neutrophils. Activated neutrophils can produce 
DNA-containing extracellular traps acting as damage-associated molecu-
lar patterns (DAMPs) recognized by pattern recognition receptors. Thus, 
higher concentrations of ecDNA, but not changed DNase activity might 
play a role in the pathomechanism of sterile inflammation and complica-
tions of the obesity-associated MetS.

Conflict of Interest: None Disclosed 

Funding: Research relating to this abstract was funded by grant No. 21-0355 from 
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PO1.074
Chronological characterization of glucose uptake in a 
polygenic mouse model for type 2 diabetes, TALLYHO/Jng,  
fed chow and high fat diet

Kim, J.; Sklioutovskaya Lopez, K.
Department of Biomedical Sciences, Marshall University School of Medicine, 
Huntington, USA

Introduction: Diabetes is one of the most devastating and prevalent dis-
eases in our society. Type 2 diabetes (T2D) accounts for 90 - 95% of all 
cases with diabetes and is often associated with obesity. There is strong 
evidence of a genetic basis for T2D, which follows a polygenic pattern 
of inheritance. Epidemiological and experimental data suggest that T2D 
arises from the interplay between genetics and environment (e.g., diet), 
partly explaining the current diabetes epidemic in a Western environment 
of excessive energy-dense food consumption. TALLYHO/Jng (TH) mice 
encompass many aspects of polygenic T2D and obesity. Our preliminary 
studies demonstrated that diets are important modulators of genetic sus-
ceptibility to T2D in TH mice. Compared to low fat diet, high fat diet 
accelerated and aggravated the development of obesity and T2D in TH 
mice vs. C57BL/6J (B6) mice. In this study, we characterized the chrono-
logical changes of glucose uptake in multiple tissues and determine the 
proportional importance of the tissue defects in TH mice in response to 
dietary modification. 
Methods: At 4 weeks of age (wk), male and female TH and B6 mice were 
weaned onto chow or high fat (HF) diet and maintained (N=5-6 for each 
group). To measure glucose uptake in vivo, at 6 and 20 wk mice were 
fasted overnight and injected intravenously through the tail vain with a 
bolus of 2-Deoxy-D-Glucose 1, 2-3H (N) (2-DG) (0.5 µCi/g body weight) 
in saline. Mice were euthanized by CO2 asphyxiation 30 minutes after 
the injection. The soleus muscle, gonadal adipose tissue, and liver were 
collected, washed, blot dried, weighed, and dissolved in SOLVABLETM 
at room temperature. The incorporated radioactivity was counted in a 
scintillation counter. The 2-DG uptake was expressed as the counts per 
minute divided by tissue weight. All data were analyzed by 2-way ANOVA 
for each sex at each age using GraphPad Prism 9, with main factors of 
strain (B6 vs TH) and diet (chow vs HF), followed by multiple compari-
sons post-tests with Tukey’s correction. A p-value of 0.05 was required for 
significance. 
Results: A significant strain effect on 2DG uptake was shown in adipose 
tissue, with reduced uptake in TH mice compared to B6 on both chow 
and HF diet, for both sexes at both 6 and 20 wk. On the other hand, 
2DG uptake was significantly reduced in male TH mice in soleus muscle 
and liver compared to male B6 on both diets at 20 wk, but not at 6 wk. 
Interestingly, the reduced 2DG uptake in TH mice was not exacerbated 
by HF diet in any tissues tested. There were no differences in 2DG uptake 
either in soleus muscle or in liver between female TH and female B6 mice 
on both diets at both ages. HF diet increased 2-DG uptake in liver of 
female mice for both strains at 20 wk. 
Conclusion: Both male and female TH mice developed impaired glucose 
uptake in adipose tissue at early age, prediabetic stage. At later age, male 
TH mice developed impaired glucose uptake in soleus muscle and liver, 
but not female TH mice. The impaired glucose uptake in TH mice was not 
exacerbated by HF diet.
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is considered a marker of impending fatal cardiovascular events. In this 
regard, we investigated endothelial function and possible renal artery 
damage in experimental model of fructose-induced obesity in rats. 
Methods: Male Wistar rats were randomly assigned to two experimental 
groups: control (C, n=7) and fructose fed rats (FF, n=7), fed with 20 % 
glucose-fructose corn syrup in drinking water for 16 weeks. All of the 
experimental animals received standard rodent chow and tap water ad 
libitum. By the end of the experiment, zoometric measurements were per-
formed, body mass index (BMI) was calculated and serum samples along 
with the morphometric parameters of the renal artery were analyzed for 
each experimental animal. The renal specimens were measured in size and 
weight, and then analyzed histologically using light microscope and rou-
tine staining technique (Hematoxylin and Eosin). In order to evaluate the 
pathomorphological changes in renal artery in further detail, immuno-
histochemical staining technique was applied. We analyzed the endothe-
lial expression of VCAM-1 and endothelial nitric oxide synthase (eNOS) 
expression. 
Results: All fructose-fed rats developed obesity, statistically significant 
hyperglycemia, hyperuricemia, high atherogenic index, TNFα levels and 
low vitamin D3 levels compared to the control group rats. The enal gross 
specimens of the FF group revealed a significant increase in kidney weight 
accompanied with the absence of any evidence of renal dysfunction and/
or electrolyte disturbances. Renal artery routine light microscopy and 
morphometric analysis revealed differences between the two experimen-
tal groups. Immunohistochemical analysis showed increased VCAM-1 
endothelial expression in the renal artery of the FF group, whereas the 
expression of eNOS in fructose fed rats was reduced.
Conclusion: Our study demonstrates that fructose feeding for 16 weeks 
induces obesity, increases the atherogenic risk, leads to oxidative stress 
and inflammation in the vascular endothelium, which correlate with path-
omorphological changes, vascular remodeling and impaired functional 
characteristics indicative of endothelial dysfunction. Low vitamin D3 lev-
els in fructose fed group are likely related to these changes and predict 
increased cardiovascular risk.

PO1.078
Evaluation of handgrip strength in women with different BMI

Sammarco, R.; Marra, M.; Di Vincenzo, O.; Marzano, A.; Natale, R.; 
Pasanisi, F.
Department of Clinical Medicine and Surgery, Federico II University Hospital, 
Naples, Italy

Background: Handgrip strength (HGS) is used in clinical practice to 
assess muscular function in various disorders. We aimed to evaluate HGS 
in normal weight and overweight women and the predictors of HGS were 
identified among anthropometric parameters and body composition.
Methods: 494 female outpatients divided in four groups of BMI (GR 1, n. 
117, range 20-24.9 kg/m2, GR 2 n. 121, BMI 25-29.9 kg/m2 GR 3 n. 141, 
BMI 30-39.9 kg/m2 GR 4, n. 115, BMI ≥ 40 kg/m2), age range 18-65 y, 
were studied:
GR1: age 30.9±8.2 yrs, weight 57.9±6.1 kg, height 162 ±5 cm, BMI 
22.1±1.7 kg/m², GR2: age 32.5±13.3 yrs, weight 72.1±6.9 kg, height 162±6 
cm, BMI 27.4±1.5 kg/m², GR3: age 32.7±12.2 yrs, weight 88.8±8.3 kg, 
height 161.1±5.0 cm, BMI 34.2±2.6 kg/m², GR4: age 34.8±10.7 yrs, weight 
122.0±17.8 kg, height 160 ±6 cm, BMI 47.4±6.5 kg/m².
HGS was measured with a dynamometer and body composition was esti-
mated by bioimpedance analysis (BIA). Phase angle (PhA) was calculated 
as follows: arctan (Xc/R) • (180/P), and body composition (fat free mass 
FFM and fat mass FM) was calculated using the Sun equation. Finally, a 
multivariate regression analysis was performed to assess the main predic-
tors of HGS.
Results: in group 1, PhA was 6.15±0.82 degree and HGS 24.9±5.1 kg, in 
group 2 PhA was 6.09±0.91 degree and HGS 24.8±5.9 kg, in group 3 Pha 
was 6.30±0.71 degree and HGS 24.9±4.6 kg and in group 4 PhA 6.05±0.76 
degree and HGS 24.9±4.6 kg.

PO1.076
MicroRNA as biomarkers of subclinical atherosclerosis and 
cardiovascular risk in severe obesity

Carmona-Maurici, J.1; Ricart-Jané, D.1; Viñas, A.1; Miñarro, A.2;  
Olzina Kissler, J.3; Baena-Fustegueras, J.3; Peinado-Onsurbe, J.1;  
Pardina, E.1
1Department of Biochemistry and Molecular Biomedicine, Faculty of Biology, 
University of Barcelona 
2Department of Genetics, Microbiology and Statistics, Faculty of Biology, 
University of Barcelona 
3Gastrointestinal Surgery Department, Arnau de Vilanova University Hospital, 
IRB Lleida, University of Lleida

Introduction: circulating microRNAs (miRNAs) could be an essential 
part of the regulation of various pathological mechanisms of atheroma 
development in severe obesity (SO). Our aims were, firstly, to identify cir-
culating miRNAs useful for monitor cardiovascular risk (CVR) in people 
suffering from SO and its evolution after BS. And secondly, to find circu-
lating miRNAs with potential as biomarkers for subclinical atherosclerosis 
in SO.
Methods: We obtained plasma samples from 66 subjects with SO (32 with 
atheroma and 34 free of plaques) one month before bariatric surgery (BS) 
and at 6 (6M) and 12 month (12M) of follow-up. At the initial screen-
ing phase, the levels of 188 miRNAs were analyzed using a TaqMan Low 
Density Array (TLDA) in 24 pooled samples from 12 participants grouped 
depending on the plaque presence and the comorbidities, before and 12 
months after BS. 24 markedly changing miRNAs between the groups were 
subsequently validated individually by quantitative reverse-transcription 
PCR in the same samples used for TLDA and further confirmed in the 
large cohort consisting of 66 subjects. 
Results: Five of the miRNAs showed significant differences along the 
study: miR-145-5p, miR-144-5p, miR-20a-3p and miR-21-3p exhibited 
increased expression levels in patients before BS versus after, whereas only 
miR-375 increased after BS in both groups. Moreover, the expression of 
three miRNA was different between patients with and without atheroma: 
miR-126 was higher in patients without plaque, by contrary, miR-21-3p 
and miR-133a-3p were higher in the group with atheroma. The seven 
miRNAs were significantly correlated with biochemical parameters. 
Conclusion: Our results provide a better understanding of the role of 
circulating miRNAs in predicting the CVR at early stages of subclinical 
atherosclerosis in SO. The three miRNAs identified in our study hold 
potential as auxiliary biomarkers for subclinical atherosclerosis and in 
concrete, mir-133-3p has relatively high discriminatory ability for the 
plaque presence before BS.

Conflict of Interest: None Disclosed

Funding: This study was supported by the “Ministerio de Sanidad y Consumo”, 
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PO1.077
Vascular damage in fructose-induced obesity rat model

Kyuchukova, D. A.; Chivchibashi Pavlova, D. L.; Bratoeva, K. Z.
Department of Physiology and pathophysiology, Division of Pathophysiology, 
Medical University of Varna, Bulgaria

Introduction: Obesity is a global public health problem that is growing 
alarmingly with increased consumption of fructose-containing foods 
and beverages. Fructose-rich diet induces obesity, accompanied by dys-
lipidemia and such pathological processes as systemic inflammation,and 
oxidative stress. The latter are pathogenetically linked to endothelial 
dysfunction, low levels of endothelial nitric oxide (NO), and multiple 
cardiovascular disorders. According research studies conducted, expres-
sion of vascular cell adhesion molecule-1 (VCAM-1), as pro-inflamma-
tory adhesion molecule, is increased in endothelial dysfunction. Hence 
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Objective: To increase our understanding of the contribution of GIPR 
variants to metabolic health, we investigated the association of three SNVs 
of this gene, rs11672660, rs2334255 and rs10423928, with anthropometric 
measurements, selected metabolic parameters, and the risk of excessive 
body mass and metabolic syndrome (MS) in the Polish population.
Methods: Normal-weight individuals (n=340, control group) and indi-
viduals with excessive body mass (n=600, study group) participated in this 
study. For all participants, anthropometric measurements and metabolic 
parameters were collected. Based on the results, the presence of metabolic 
syndrome (MS) was determined. Genotyping of rs11672660, rs2334255 
and rs10423928 was performed using the high-resolution melting curve 
analysis.
Results: We did not find a significant association of rs11672660, rs2334255 
and rs10423928 variants with the risk of having excessive body mass. 
Differences in metabolic and anthropometric parameters were found for 
specific subgroups. Association between rs11672660 and rs10423928 with 
MS was identified. Heterozygous CT genotype of rs11672660 and AT gen-
otype of rs10423928 were significantly more frequent in the group with 
MS (OR = 1.38, 95%CI: 1.03–1.85; p = 0.0304 and OR = 1.4, 95%CI: 1.05–
1.87; p = 0.0222, respectively). Moreover, TT genotype of rs10423928 was 
less frequent in the MS group (OR = 0.72, 95%CI: 0.54–0.95; p = 0.0221).
Conclusion: In conclusion, we did not find a significant association 
between rs11672660, rs2334255 and rs10423928 and the risk of excessive 
body mass. Several correlations between studied variants and metabolic 
parameters were identified in investigated subgroups. The novel associ-
ation of two GIPR variants, rs11672660 and rs10423928, with MS was 
identified. Therefore, our results suggest that genetic variation in GIPR 
may be linked with MS.

PO1.081
Novel insights from animal models in silico: associations 
between the Wnt signalling pathway and obesity

Kumar, S.1; Wallis, N.2; Sivakanthan, T.1; Raffan, E.2
1School of Clinical Medicine, University of Cambridge, Cambridge, United 
Kingdom 
2Department of Physiology, Development and Neuroscience, University of 
Cambridge, Cambridge, United Kingdom

Background: Obesity is increasing in global prevalence and individuals 
living with obesity are at an increased risk of developing a range of dis-
eases. Hence, there is significant utility in (i) understanding the mech-
anisms underlying the development of obesity; and (ii) in improving 
our capacity to identify populations at risk of adverse clinical outcomes. 
Genetic variation contributes to an individual’s risk of developing obesity, 
but existing genetic studies in humans only explain a limited proportion 
of this heritability. Novel insights can be obtained from genomic analysis 
in the domestic dog (Canis lupus familiaris) and production species such 
as the pig (Sus domesticus) as obesity occurs at an increased incidence 
in these species due to selective breeding. Hence, genotypic-phenotypic 
correlations can be identified with increased power, facilitating the iden-
tification of risk variants. 
Methods: A genome-wide association study (GWAS) was conducted in a 
population of 241 Labrador Retrievers to identify single nucleotide poly-
morphisms (SNPs) that were significantly associated with body condition 
score, a metric of canine obesity. These SNPs were mapped to 19 posi-
tional candidate genes which were then subjected to an analysis pipeline 
designed to investigate potential mechanisms by which these genes may 
influence obesity risk and to assess their plausibility as candidate genes 
for obesity. Additionally, in pigs, publicly available data from GWAS and 
linkage studies of traits relating to adiposity were interrogated to identify 
loci consistently associated with adipose accumulation.
Results: Genes associated with the canonical Wnt signalling pathway 
were overrepresented amongst the canine candidate genes compared 
to the canine genome as a whole ((X² (1, N = 20700) = 16.5881, p < 
0.000001), with the genes csnk1a1, sdk1, and cdh8 falling within chromo-
somal regions mapped from risk variants. The canonical Wnt signalling 
pathway was also indicated to be of importance in pigs; the chromosomal 

Multivariate regression analysis, considering both anthropometric (age, 
weight, height) and body composition parameters (FFM, FAT,FAT % 
and PhA) showed that the main predictors of HGS are height and PhA 
was the main predictor of HGS (R = 0.430). 
Conclusion: Our findings show that height among anthropometric vari-
ables and PhA among BIA parameters are the main predictors of HGS 
whereas body weight seems to be not associated with the HGS since there 
are no differences between BMI groups.

PO1.079
Cortical thickness and white matter hyperintensity changes 
are associated with sarcopenia in the cognitively normal 
older adults

Kim, S.1; Chung, J.2
1Department of Family Medicine, St. Vincent’s Hospital, College of Medicine, 
The Catholic University of Korea 
2Department of Family Medicine, Yeouido St. Mary’s Hospital, College of 
Medicine, The Catholic University of Korea

Introduction: We aimed to explore the impact of sarcopenia on the cor-
tical thickness, white matter hyperintensities (WMH), and subcortical 
volumes in the cognitively normal older adults.
Methods: Sixty cognitively normal older adults with and without sarcope-
nia were enrolled in the study. They underwent T1 and FLAIR magnetic 
resonance imaging (MRI). Information on muscle mass, muscle strength 
and muscle function were measured using bioelectrical impedance anal-
ysis, handgrip strength and 5 time-chair stand test (CST) respectively. 
Structural magnetic resonance images were analyzed and processed using 
Freesurfer v6.0.
Results: Compared to the Control group, the Sarcopenia group demon-
strated reduced cortical thickness in left superior frontal, precentral, right 
post central, inferior parietal, rostral middle frontal superior parietal and 
both lateral occipital and paracentral gyrus. Volumes of left hippocampus, 
and periventricular WMH were also reduced in the Sarcopenia group. In 
addition, we found a significant positive correlation between the left pre-
cuneus thickness and muscle mass. Periventricular WMH volumes were 
also positively correlated with the 5CST score. 
Conclusion: Sarcopenia affects cortical and subcortical structures in the 
cognitively normal older adults. These structural changes might be asso-
ciated with underlying neurobiological mechanisms of sarcopenia in the 
cognitively normal older adults.

Conflict of Interest: None Disclosed

Funding: No funding to report

PO1.080
The association of three single nucleotide variants of the GIPR 
gene with metabolic health

Michałowska, J.1; Miller Kasprzak, E.1; Seraszek Jaros, A.2; Mostowska, A.3; 
Szulińska, M.1; Bogdański, P.1
1Department of Treatment of Obesity, Metabolic Disorders and Clinical 
Dietetics, Poznan University of Medical Sciences,Poznan, Poland 
2Department of Bioinformatics and Computational Biology, Poznan University 
of Medical Sciences, Poznan, Poland 
3Department of Biochemistry and Molecular Biology, Poznan University of 
Medical Sciences, Poznan, Poland

Introduction: Obesity is a complex metabolic disease caused by increased 
body fat stores. Interactions between many factors influence the regula-
tion of body weight, including environmental and genetic factors. So far, 
genome-wide association studies (GWAS) have identified more than 1000 
genetic loci associated with adiposity outcomes. Single nucleotide variants 
(SNVs) of the GIPR gene have been associated with BMI and type 2 dia-
betes (T2D), suggesting the role of the variation in this gene in metabolic 
health.
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Methods: Normal-weight individuals (n=340, control group) and indi-
viduals with excessive body mass (n=600, study group) participated in this 
study. For all participants, anthropometric measurements and metabolic 
parameters were collected, and genotyping of the two single nucleotide 
variants of GLP1R gene, rs2268641 and rs6923761, was performed using 
the high-resolution melting curve analysis.
Results: Significant differences in the genotype distribution of rs2268641 
were found, where homozygous TT genotype was significantly less fre-
quent in the study group (OR=0.66, 95%CI: 0.46-0.95; p=0.0298). For 
rs6923761, A allele and homozygous AA genotype were significantly more 
frequent in the study group than in the control group (OR=1.27, 95%CI: 
1.04-1.56; p=0.0239 and OR=1.69, 95%CI: 1.08-2.65; p=0.0205, respec-
tively). The association of studied variants with metabolic parameters was 
found for rs6923761. For this variant, AA carriers had higher body mass 
in comparison to GG carriers (p=0.0246), and AA carriers had higher glu-
cose concentration in comparison to AG carriers (p=0.0498). We did not 
find an association of rs2268641 and rs6923761 with metabolic syndrome.
Conclusion: Our results suggest that genetic variation in GLP1R is asso-
ciated with body mass and fasting glucose concentration. None of the 
studied variants were associated with metabolic syndrome in the studied 
population.

PO1.084
Evolution of age-related mutation-driven clonal 
hematopoiesis over 20 years is associated with metabolic 
dysfunction in obesity

Andersson Assarsson, J. C.1; Van Deuren, R. C.2; Kristensson, F. M.3; 
Sjöholm, K.1; Taube, M.1; Svensson, P.4; Carlsson, B.5; Hosichen, A.2; 
Carlsson, L.1
1Institute of Medicine, Department of Molecular and Clinical Medicine, the 
Sahlgrenska Academy at University of Gothenburg, Gothenburg, Sweden 
2Departments of Human Genetics and Internal Medicine, Radboud University 
Medical Center, Nijmegen, the Netherlands 
3Institute of Medicine, Department of Molecular and Clinical Medicine, the 
Sahlgrenska Academy at University of Gothenburg, Gothenburg, Sweden; 
and Region Västra Götaland, Sahlgrenska University Hospital, Department of 
Oncology, Gothenburg, Sweden 
4Institute of Health and Care Sciences, the Sahlgrenska Academy at University 
of Gothenburg, Gothenburg, Sweden 
5Institute of Medicine, Department of Molecular and Clinical Medicine, the 
Sahlgrenska Academy at University of Gothenburg, Gothenburg, Sweden; and 
Early Clinical Development, Research and Early Development, Cardiovascular, 
Renal and Metabolism (CVRM), BioPharmaceuticals R&D, AstraZeneca, 
Gothenburg, Sweden

Introduction: Hematopoietic clones caused by somatic mutations with 
≥2% variant allele frequency (VAF), known as clonal hematopoiesis of 
indeterminate potential (CHIP), increase with age and are associated with 
all-cause mortality and an increased risk of hematological malignancies, 
cardiovascular disease and type 2 diabetes. Recent observations suggest 
that smaller clones (VAF<2%) are also associated with adverse clinical 
outcomes. 
In the present study, we aimed to determine the prevalence of clonal 
hematopoiesis driven by clones of variable sizes in individuals with obe-
sity treated by usual care or bariatric surgery, a treatment that improves 
metabolic status. In addition, we aimed to examine the expansion of 
clones in relation to age and metabolic dysregulation over up to 20 years, 
to test our hypothesis that obesity-related metabolic dysfunction increases 
clonal hematopoiesis. 
Methods: Clonal hematopoiesis driver mutations (CHDMs) were iden-
tified in blood samples from well-characterized individuals with obesity 
treated by usual care or bariatric surgery in the Swedish Obese Subjects 
(SOS) study. Using an ultrasensitive targeted smMIP sequencing assay, we 
analyzed single-timepoint samples from 1050 individuals treated by usual 
care and 848 individuals who had undergone bariatric surgery, and mul-
tiple-timepoint samples taken over 20 years from a subset (n=40) of the 
individuals treated by usual care.

region most strongly associated with adiposity harboured the gene lrp5, 
which encodes a key co-receptor involved in the canonical Wnt signalling 
pathway.
Conclusions: We conclude that variants influencing genes encoding com-
ponents of the canonical Wnt signalling pathway are significantly asso-
ciated with obesity across several different species. Therefore, it can be 
inferred that aberrant Wnt signalling may contribute to an individual’s 
risk of developing obesity. Supplementary work in vitro and in vivo will 
be conducted to establish the mechanisms by which Wnt signalling influ-
ences energy homeostasis. The identification of variants affecting the Wnt 
signalling pathway in humans may be of utility in the context of mapping 
populations that may be at increased risk of developing obesity. This may 
aid in developing patient-centred strategies to manage obesity and reduce 
the risk of adverse clinical outcomes.

PO1.082
The objectives of SOPHIA

Tornøe, C. W.
Obesity, NASH & Devices, Novo Nordisk A/S, Søborg, Denmark

Symposium name: Stratification of Obesity Phenotypes to Optimize 
Future Therapy (IMI SOPHIA Project)
The objective of SOPHIA is to optimise the future treatment of obesity. 
We understand why this has been challenging: too often, clinicians, payers 
and patients do not consider obesity a disease. We propose that obesity is 
in fact a set of complex and chronic diseases that should be taken just as 
seriously as other similar diseases. 
We will define diseases of obesity in the context of (a) the risks of compli-
cations linked to obesity and (b) the responses the diseases have to various 
treatments (diets, exercise, drugs and surgery). SOPHIA will identify and 
characterise clinically-meaningful subpopulations of patients with obesity 
using their operational variables for (a) risk and (b) response. We will use 
this knowledge to stimulate a new narrative, understanding and vocabu-
lary around obesity as a set of complex and chronic diseases. 
To achieve this, we will pursue the following specific AIMS: 
1: Create a federated distributed database 
2: Identify predictors of risks of obesity complications. 
3: Identify predictors of response to obesity treatments. 
4: Build Predictive Algorithms 
5: Take into account Patient Perspective and priorities. 
6: Create a shared value. 
SOPHIA wants to change the narrative around obesity to allow the disease 
to be recognised and to be treated effectively in the future.

PO1.083
Association of GLP1R variants rs2268641 and rs6923761 with 
body mass and metabolic parameters

Michałowska, J.1; Miller Kasprzak, E.1; Seraszek Jaros, A.2; Mostowska, A.3; 
Szulińska, M.1; Bogdański, P.1
1Department of Treatment of Obesity, Metabolic Disorders and Clinical 
Dietetics, Poznan University of Medical Sciences, Poznan, Poland 
2Department of Bioinformatics and Computational Biology, Poznan University 
of Medical Sciences, Poznan, Poland 
3Department of Biochemistry and Molecular Biology, Poznan University of 
Medical Sciences, Poznan, Poland

Introduction: Obesity is a complex disease associated with excessive 
fat accumulation and numerous metabolic complications. So far, many 
factors leading to the development of this disorder have been identified, 
including genetic susceptibility. Various studies linked GLP1R variants 
with anthropometric and metabolic parameters, suggesting the role of the 
variation in this gene in metabolic health.
Objective: The aim of the study was to investigate the association of 
two single nucleotide variants (SNV) of GLP1R gene, rs2268641 and 
rs6923761, with excessive weight, metabolic syndrome, anthropometric 
measurements and selected metabolic parameters.
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sweetness of sucrose. This is of particular interest for the environmental 
impact of sweetened drinks, in which sucrose is replaced by NNS and the 
bulk made up with water. However, for solid food formulations, work is 
currently ongoing in the SWEET project to understand the more complex 
ramifications of replacing sucrose. In these instances, other bulking agents 
(e.g., polyols) are required to replace the technical functions as well as 
sweetness of sucrose. The environmental impact of such agents is only 
now being understood, and this presentation will include a perspective on 
the LCA methodological challenges to be faced when incorporating NNS 
into whole dietary settings.

PO1.086
Measuring changes in body composition during dynamic 
weight-loss: dual-energy x-ray absorptiometry vs. 
multifrequency bioelectrical impedance

Egan, A. M.1; Johnston, K. L.2; Collins, A. L.1
1Faculty of Health & Medical Sciences, University of Surrey, Guildford, Surrey, 
GU2 7XH, United Kingdom 
2LighterLife UK Limited, Cavendish House, Harlow Business Park, Harlow CM19 
5QF, United Kingdom

Weight-loss induces shifts in all compartments of fat-free mass (FFM) 
i.e., protein, glycogen, water, minerals and electrolytes, with reductions in 
body protein associated with negative metabolic effects. While dual-en-
ergy X-ray absorptiometry (DXA) is considered a gold standard method 
for measuring body composition, multifrequency bioelectrical impedance 
(MF–BIA) is more widely available, inexpensive and non-invasive and so 
is commonly used in clinical practice. Very-low calorie diets (VLCD) 
(≤800 kcal/day) provided through total-diet replacement (TDR) pro-
grammes have been proven to induce clinically significant weight losses 
within 8–12 weeks¹. However, studies determining body compositional 
change in the initial weeks of rapid weight-loss are limited. Considering 
the significant association between FFM and resting energy expenditure, 
accurate determination body composition in clinical weight management 
is essential.
22 obese females were recruited to enrol on TotalFast, a commercial 
weight-loss programme consisting of a formula-based VLCD alongside 
mindfulness sessions (LighterLife UK Ltd.) for 8 weeks. Participants were 
provided with 600 kcal and ≥50g protein per day through 4 meal product 
(e.g., soups, shakes, meals, bars) complete in micronutrients and essen-
tial fats. Body composition (Fat mass (FM) and FFM) was measured by 
DXA at; baseline, and at week 2 and week 8 of the VLCD intervention, the 
results of which were compared to that determined by MF–BIA.
Mean weight-loss was 3.97±1.78% and 9.71±3.97% at week 2 and 8 respec-
tively. At week 2, reductions in FM and FFM determined by DXA were 
1.70±1.00 kg and 2.19±1.31 kg respectively. At week 8, reductions in FM and 
FFM respectively, were 5.48±1.88 kg and 2.91±1.98 kg. Compared to DXA, 
MF-BIA underestimated FM% (and hence overestimated FFM%) at all time-
points (baseline: 43.94 vs. 49.29%; week 2: 43.48 vs. 49.76%; week 8: 40.97 vs. 
47.90%). Accordingly, during the weight-loss phase, MF-BIA overestimated 
FM loss by 0.30 kg and 0.75 kg at week 2 and 8 respectively, underestimating 
FFM loss by 0.49 kg and 0.31 kg at week 2 and week 8 respectively.
Determined by DXA, FFM loss accounted for 58% of total weight-loss 
reducing to 31% at week 8. The exponential nature of FFM loss in VLCD 
has been previously reported² and reflects a shift in the composition 
of FFM loss from rapidly depleted fluid and glycogen to body protein, 
depleting at significantly slower rate. Of particular interest is the discrep-
ancy between measures by DXA and MF-BIA. While MF-BIA is report-
edly valid in lean individuals during weight stability, estimates during the 
weight-loss phase are less reliable due to an assumed constant hydration 
status of FFM³.This is particularly noteworthy in the early phase of a 
VLCD due to significant alterations in the hydration of FFM.
Rapid shifts in fluid and glycogen is characteristic of early weight-loss 
by VLCD, reducing the accuracy of MF-BIA in body composition anal-
ysis. This should be considered when estimating energy requirements in 
weight-reducing populations.

Results: Prevalence of CHDMs was similar in the single-timepoint 
usual care and bariatric surgery groups (20.6% and 22.5%, respectively, 
P=0.330), with VAF ranging from 0.01%-31.15%. Clone sizes increased 
with age in individuals with obesity, but not in those who underwent bar-
iatric surgery. In the multiple-timepoint analysis, VAF increased by on 
average 7% (range -4%-27%) per year and rate of clone growth was posi-
tively associated with insulin resistance (R=0.40, P=0.025) and low HDL-
cholesterol (R=-0.68, P=1.74E-05).
Conclusion: Insulin resistance and low HDL-C are associated with growth 
of hematopoietic clones in individuals with obesity treated by usual care, 
supporting our hypothesis that dysfunctional metabolism affects clone 
growth.

PO1.085
‘SWEET sustainability’ – environmental life cycle assessment 
(LCA) of non-nutritive sweeteners

Suckling, J.1; Morse, S.1; Murphy, R.1; Raats, M.9; Koukouna, E.2;   
Scholten, J.2; Westbroek, C.2; Astley, S.3; Musinovic, H.3; Roe, M.3;  
Scott, C.4; Le Bail, A.5; Raben, A.6; Harrold, J.7; Halford, J.8
1Centre for Environment and Sustainability, University of Surrey, Guildford, UK 
2Blonk Consultants, Groen van Prinsterersingel 45, 2805 TD Gouda, the 
Netherlands 
3EuroFIR AISBL, 40 Rue Washington, 1050 Brussels, Belgium 
4Cargill, Core R&D Nutrition, 14800 28th Av N., Plymouth, MN 55447 
5ONIRIS, Rue de la Géraudière - CS 82225 – F 44322 NANTES Cedex 3 
6Department of Nutrition, Exercise and Sports, Faculty of Science, University 
of Copenhagen, Copenhagen, Denmark, and Clinical Research, Copenhagen 
University Hospital – Steno Diabetes Center Copenhagen, Herlev, Denmark 
7Department of Psychology, University of Liverpool, Liverpool, United Kingdom 
8School of Psychology, University of Leeds, Leeds, United Kingdom & 
Department of Psychology, University of Liverpool, Liverpool, United Kingdom 
9School of Psychology, University of Surrey, Guildford, UK

Introduction: There is increasing interest in the potential for non-nutri-
tive sweeteners (NNS) to replace added sugar in food and drink formula-
tions. Multiple studies have been conducted on the safety aspects of NNS 
consumption, and there is growing evidence relating to health aspects, for 
example obesity. However, to date there is very little by way of research 
into sustainability. Some environmental studies relating to steviol glyco-
sides exist, but little else for other types of NNS, for instance aspartame, 
neotame, sucralose or thaumatin. Given this situation, the part of the 
SWEET project funded by the European Commission reported here was 
undertaken to provide detailed life cycle assessment (LCA) research on 
the sustainability attributes of several NNSs. 
Methods: This study comprised LCA research conducted in alignment 
with ISO 14040:2006 and 14044:2006 standards on each several NNS. This 
paper reports ‘cradle-to-gate’ assessment of the NNSs to consider the pro-
duction of each NNS but not use in products, or consumption. Data were 
collected using a mixture of literature review and expert/manufacturer 
interviews. The LCA results are reported both as i) a function of 1 kg NNS 
produced and, ii) in terms of sweetness equivalence (SE) to sucrose. The 
SE representation mode is informative when considering the high inten-
sity perceived sweetness of NNS.
Results: The environmental LCA impact of each NNS across a range 
of environmental impact categories is larger than that of conventional 
sucrose when presented on a per kg basis. However, the NNSs all exhibit 
lower (in many cases much lower) environmental impacts than sucrose 
when the expressed on an SE basis. On a per kg basis NNS, production 
of steviol glycosides had an impact of 20.3 kgCO2-eq, aspartame 25.3 
kgCO2-eq, neotame 38.2 kgCO2-eq, sucralose 70.4 kgCO2-eq, and thau-
matin 719.2 kgCO2-eq. This reflects the highly refined/processed nature 
of these NNSs in their production from natural resources. 
However, when considering environmental impacts of these NSSs on 
a SE basis to 1 kg sucrose, their impacts reduce to 0.08 kgCO2-eq, 0.09 
kgCO2-eq, 0.003 kgCO2-eq, 0.12 kgCO2-eq, and 0.24 kgCO2-eq respec-
tively. The reference SE impact of 1 kg sucrose is 1.43 kgCO2-eq.
Conclusions: Our results show that each of the NNSs studied have the 
potential to offer lower environmental impact replacements for the 
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PO1.088
Metabolomic profiles of women with gestational diabetes and 
with or without obesity

Sormunen Harju, H.1; Huvinen, E.1; Girchenko, P.2; Kajantie, E.3; Villa, P.1; 
Hämäläinen, E.4; Lahti Pulkkinen, M.2; Laivuori, H.5; Räikkönen, K.2; 
Koivusalo, S.1
1Department of Obstetrics and Gynecology, Helsinki University Hospital and 
University of Helsinki, Helsinki, Finland 
2Department of Psychology and Logopedics, Faculty of Medicine, University of 
Helsinki, Helsinki, Finland 
3Clinical Medicine Research Unit, MRC Oulu, Oulu University Hospital and 
University of Oulu, Oulu Finland 
4Department of Clinical Chemistry, University of Eastern Finland, Kuopio, 
Finland 
5Medical and Clinical Genetics, Helsinki University Hospital and University of 
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Introduction: Gestational diabetes mellitus (GDM), in women with or 
without obesity, increases the risk for type II diabetes and cardiovascular 
diseases. In nonpregnant population, the risk of these diseases in individ-
uals with no obesity, is increased with obesity-related metabolome (1,2). 
In pregnancy, it is not known whether women with GDM but without 
obesity display metabolome similar to women with obesity. We studied 
the differences in metabolomic profiles of three groups, women with no 
obesity and GDM (NOGDM), with obesity and GDM (OGDM), and with 
obesity only, from controls with no obesity and no GDM.
Methods: Levels of 66 metabolic measures were assessed with nuclear 
magnetic resonance in early (median 13, IQR 12.4–13.7 weeks of gesta-
tion), and across early, mid (20, 19.3-23.0) and late (28, 27.0–35.0) preg-
nancy blood samples in 755 pregnant women of the PREDO and RADIEL 
studies. The independent replication cohort comprised 490 pregnant 
women.
Results: Women with NOGDM, OGDM, and obesity only differed simi-
larly from controls across early, mid, and late pregnancy in 13 metabolic 
measures, including VLDL-related measures, and monounsaturated and 
saturated fatty acids. In 6 measures, linoleic and polyunsaturated fatty acid 
ratios, glycolysis-related metabolites, valine and 3-hydroxybutyrate, the 
differences of women with OGDM from controls were more pronounced 
than the differences of women with NOGDM, and with obesity only from 
controls. In 16 metabolic measures, including HDL-related measures, 

PO1.087
Lack of genetic polymorphisms of OCT1, MATE1, MATE2 and 
GLP1R genes in obese Wistar rats

Kalinkova, M.1; Kadiyska, T.2; Handjieva Darlenska, T.1
1Department of pharmacology and toxicology, Medical Faculty, Medical 
University, Sofia, Bulgaria 
2Department of physiology, Medical Faculty, Medical University, Sofia, Bulgaria

Introduction: The experimental model of obesity based on a cafeteria diet 
is a common model to evaluate different aspects in obesity. The present 
study aimed to investigate the link between genetic variants of OCT1, 
MATE1, MATE2 and GLP1R and the treatment effects in male obese rats. 
Methods: A total of 39 male Wistar rats were allocated three per cage for 
induction of obesity under standard laboratory conditions for a 19-week 
period. All rats had free access to the cafeteria diet (CAF), water and 
a chow food. At the end of the nutritional period, rats were randomly 
assigned to a control group (n= 11, only CAF diet), a metformin group 
(n=17, CAF diet and metformin), and a liraglutide group (n=11, CAF diet 
and liraglutide) for another six-week experiment. Metformin hydrochlo-
ride (Metfodiab, Teva) was applied in a dose of 250mg/kg/day intragastri-
cal. Liraglutide (Victoza, NovoNordisk) was applied in a dose of 75mkgr/
kg/day subcutaneously. Each week body weight (g), body mass index 
(BMI) and Lee index were evaluated. Then, rats were anesthetized and 
decapitated. Blood was collected for assessment of metabolic parameters. 
The genetic variations of the receptors for metformin in liver and kidney 
/OCT1, MATE1, MATE2/ and for liraglutide /GLP1R/ were examined. 
Results: The results showed a significant decrease in BMI in both groups 
treated with metformin and liraglutide compared to the control group 
(p< 0.0001). The biochemical analysis demonstrated further significant 
decrease in blood glucose and HDL-cholesterol levels in the experimen-
tal groups (p< 0.0001 and p< 0.05, respectively). No effect on plasma 
triglycerides, VLDL-cholesterol levels was detected. The genetic analysis 
showed no variants in the studied regions of OCT1, MATE1, MATE2 and 
GLP1R genes. 
Conclusion: Metformin and liraglutide are drugs with well-established 
anti-obesity properties. Our study showed lack of genetic polymorphisms 
in the studied gene variants.

Fig. 1. Visual abstract.

D
ow

nloaded from
 http://karger.com

/ofa/article-pdf/16/Suppl. 1/1/3919110/000530456.pdf by guest on 23 June 2023



Obes Facts 2023;16(suppl 1):1–351
DOI: 10.1159/000530456

Abstracts104

PO1.090
Relationships of haptoglobin concentrations and phenotypes 
with obesity measures and inflammatory biomarkers in adults

Hasan, H. A.1; Attlee, A.4; Raigangar, V.2; Unnikannan, H.3; Madkour, M.3; 
Awadallah, S.5
1Department of Clinical Nutrition and Dietetics, College of Health Sciences, 
University of Sharjah, Sharjah, UAE 
2School of Sport and Health Sciences, University of Brighton, UK 
3Department of Medical Lab Sciences, College of Health Sciences, University of 
Sharjah, Sharjah, UAE 
4Department of Nutrition and Health, College of Medicine and Health Sciences, 
United Arab Emirates University, Al Ain, United Arab Emirates 
5College of Allied Health Sciences, Zarqa University, Zarqa, Jordan

Introduction: Haptoglobin (Hp) is an acute-phase reactant protein. It 
binds to free hemoglobin and prevents iron-induced oxidative damage. It 
exists in three different phenotypes: Hp1-1, Hp2-1, and Hp2-2. The inher-
itance pattern of the Hp phenotype plays a role in the development of 
cardiovascular complications, including hypertension, myocardial infarc-
tion, and stroke. Poor health outcomes are mostly linked to the Hp2-2 
phenotype, rather than the Hp2-1 and/or Hp1-1 phenotypes. 
Obesity is associated with low-grade chronic inflammation that produces 
several adipocytokines, such as tumor necrosis factor-alpha (TNF-α), 
resistin, plasminogen activator inhibitor-1, leptin, interleukin-6 (IL-6), 
angiotensinogen, and adiponectin. 
The aim of this study was to investigate the association of haptoglobin 
(Hp) concentrations and phenotypes with obesity measures and inflam-
matory biomarkers in adults. 
Methods: This was a cross-sectional study on 172 apparently healthy 
adults in the United Arab Emirates. Obesity measures included body 
mass index (BMI), waist circumference (WC), visceral fat area (VFA), 
body fat mass (BFM), and blood pressure. Biochemical measures included 
serum levels of lipid and glucose, Hp concentration and phenotypes, and 
inflammatory biomarkers including high-sensitivity C-reactive protein 
(hs-CRP), interleukin-6 (IL-6), tumor necrosis factor-alpha (TNF-α), adi-
ponectin, and IL-10. 
Results: According to BMI, 57% of the subjects were overweight or obese. 
Hp phenotypes were independent of age, sex, BMI, and WC. Hp and IL-10 
concentrations were significantly higher, whereas IL-6 levels were lower, 
in subjects with the Hp1-1 phenotype than in those with the Hp2-2 phe-
notype. TNF-α, hs-CRP, VFA, and BFM levels were marginally higher 
in Hp2-2 subjects. Hp concentration was positively correlated with age, 
obesity measures, and pro-inflammatory biomarkers, and negatively cor-
related with anti-inflammatory biomarkers. Hp concentration was asso-
ciated with WC (B=1.08, p<0.001) and TNF-α levels (B=0.12, p=0.011). 
Conclusions: Hp concentration and IL-6 and IL-10 levels are influenced 
by the Hp phenotype. When adjusted for age, WC appeared as the best 
predictor for Hp concentration, suggesting the potential of Hp as an adi-
posity biomarker.

fatty acid ratios, amino acids, and inflammation, differences of women 
with OGDM and with obesity only from controls were more pronounced 
than the differences of women with NOGDM from controls, the latter dif-
ferences being mostly non-significant. Most differences were seen also in 
early pregnancy and were similar in the replication cohort, however, not 
always statistically significant.
Conclusion: Women with NOGDM have adverse lipoprotein profile in 
terms of VLDL-related metabolic measures, and it is similar to what is 
displayed by women with OGDM or with obesity only. In our study, alter-
ations in HDL-related metabolic measures and in amino acids were asso-
ciated with obesity.
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Genetic and phenotypic links between obesity and 
extracellular vesicles
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Obesity has a highly complex genetic architecture, making it difficult to 
understand the genetic mechanisms, despite the large number of discov-
ered loci via genome-wide association studies (GWAS). Omics techniques 
have provided a better resolution to view this problem. As a proxy of cell-
level biology, extracellular vesicles (EVs) are useful for studying cellular 
regulation of complex phenotypes such as obesity. Here, in a well-estab-
lished Scottish cohort, we utilized a novel technology to detect surface 
proteins across millions of single EVs in each individual’s plasma sam-
ple. Integrating the results with established obesity GWAS, we inferred 
78 types of EVs carrying one or two of 12 surface proteins to be associ-
ated with adiposity-related traits such as waist circumference. We then 
verified that particular EVs’ abundance is negatively correlated with body 
adiposity, while no association with lean body mass. We also revealed 
that genetic variants associated with protein-specific EVs capture 2–4-
fold heritability enrichment for blood cholesterol levels. Our findings 
provide evidence that EVs with specific surface proteins have phenotypic 
and genetic links to obesity and blood lipids, respectively, guiding future 
EV biomarker research. The full report of this study is now published in 
Human Molecular Genetics (https://doi.org/10.1093/hmg/ddac069).
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The aim of study was to determine the effects of short-term exposures to 
PM with diameter ≤10 µm (PM10) on telomere length in a population of 
individuals with overweight/obesity recruited within the SPHERE project 
We recruited 1792 participants with overweight/obesity in Milan (Italy) 
in 2010-2015 who completed a structured questionnaire on sociodemo-
graphic data, gave a blood sample for TL measurement by real-time PCR, 
and were assigned air pollution and meteorological data of their residen-
tial address.
TL was measured by determining the ratio of telomeric repeat copy num-
ber (T) to a nuclear single copy gene (S, human beta-globin gene, HBG) 
copy number (T/S ratio) in a given sample relative to a reference pooled 
DNA used to generate a standard curve.
Exposure to PM10 was evaluated by collecting daily concentrations from 
fixed monitoring stations of the Air Quality Monitoring Network of the 
Regional Environmental Protection Agency (ARPA Lombardia). 
In multivariate mixed-effects linear models, we observed a -0.51% change 
in TL (95% confidence interval (CI): -0.98; -0.05)) per 10 µg/m3 increase 
in PM10 at the day of recruitment. Adjustment for metabolic syndrome 
and place of living did not change our findings. Analyses stratified by sex, 
age, BMI categories, waist circumference, and smoking status did not 
show any effect modification. When stratifying by diabetes status, results 
were substantially unaltered among non-diabetic participants, while asso-
ciations disappeared with diabetes.
In conclusions In a large population of persons affected by overweight and 
obesity, we found short-term air pollution exposures to be associated with 
reduced telomere length. No interaction was found when considering sev-
eral potential effect modifiers.

PO1.093
Analysis of the efficacy and the long-term metabolic 
and nutritional status of sleeve gastrectomy with transit 
bipartition compared to Roux-en-Y gastric bypass in obese rats

Baratte, C.1; Alexandra, W.2; Ribeiro, L.3; Carette, C.4; Msika, S.3; Bado, A.2; 
Czernichow, S.4; Poghosyan, T.3; Le Gall, M.2
1Assistance Publique-Hôpitaux de Paris, Service de Chirurgie Digestive,  
Hépato-biliaire et Bariatrique, Hôpital Pitié-Salpêtrière, Paris, France 
2Université de Paris, Paris, France; INSERM, UMR 1149, Centre de Recherche sur 
l’Inflammation Paris Bichat, Paris, France 
3Assistance Publique-Hôpitaux de Paris, Service de Chirurgie Digestive, 
Oesogastrique Et Bariatrique, Hôpital Bichat Claude Bernard, Paris, France 
4Université de Paris, Paris, France; AP-HP, Service de Nutrition, Centre Spécialisé 
Obésité, Hôpital Européen Georges Pompidou, Paris, France; Institut National 
de la Santé et de la Recherche Médicale (INSERM), UMR 1153, Centre de 
Recherche Épidémiologie et Statistique Sorbonne Paris Cité, Paris, France

Background: Sleeve gastrectomy with transit bipartition (SG-TB) could 
be an attractive alternative to Roux-en-Y gastric bypass (RYGB) on weight 
loss and improvement of comorbidities in patients with obesity. However, 
there is little long-term data. Translational research on a rat model could 
allow long-term projection to assess efficacy and safety of SG-TB.
Objectives: The aim of this research was to evaluate the long term efficacy 
and safety of SG-TB compared to RYGB and SHAM in rat model. 
Methods: 94 male obese Wistar rats were distributed into 3 groups: SG-TB 
(n=34), RYGB (n=32), and SHAM (control group n=28). The percentage 
of total weight loss (%TWL), coprocalorimetry, glucose and insulin tol-
erance test, insulin, GLP-1, PYY and GIP before and after surgery were 
assessed. The animals were followed over 6 months (equivalent to 16 years 
in humans).
Results: At six months %TWL was significantly greater(p=0.025) in the 
SG-TB group compared to the RYGB group. There was no difference 
between the groups(p=0.86) in malabsorption 15 and 120 days postop-
eratively. Glucose tolerance was significantly improved(p=0.03) in the 
SG-TB and RYGB groups compared to the preoperative state. Insulin 
secretion, at 3 months was significantly more important in the SG-TB 
group(p=0.0003), compared to the RYGB and SHAM groups. GLP-1 
secretion was significantly increased in the SG-TB and RYGB groups 
compared to the preoperative state (p=0.001) but similar between SG-TB 
and RYGB animals (p=0.72).

PO1.091
Postprandial inflammatory response in relation to insulin 
resistance and incident type 2 diabetes in a middle-aged 
population with overweight

Monahan, R.1; Li, R.1; Noordam, R.2; Willems Van Dijk, K.3;  
Mook-Kanamori, D.4; Rosendaal, F.1; De Mutsert, R.1
1Department of Clinical Epidemiology, Leiden University Medical Centre,  
the Netherlands 
2Department of Internal Medicine, Section of Gerontology and Geriatrics, 
Leiden University Medical Centre, the Netherlands 
3Department of Human Genetics, Leiden University Medical Center, the 
Netherlands; Department of Internal Medicine, division Endocrinology, Leiden 
University Medical Centre, the Netherlands 
4Department of Clinical Epidemiology, Leiden University Medical Centre,the 
Netherlands; Department of Public Health and Primary Care, Leiden University 
Medical Center, Leiden, the Netherlands

Introduction: Meal-induced metabolic changes trigger an acute inflam-
matory response that may contribute to chronic inflammation and the 
development of type 2 diabetes. Here, we study the associations between 
the postprandial inflammatory response of glycoprotein acetyls (GlycA), 
insulin resistance and development of type 2 diabetes (T2D). 
Methods: The Netherlands Epidemiology of Obesity (NEO) study is a pop-
ulation-based prospective cohort study including 6671 men and women 
with overweight, aged 45-65 years. At baseline, fasting and postprandial 
GlycA responses to a meal challenge (150 minutes after a liquid mixed 
meal: 400 mL, 600 kCal), fasting glucose, and insulin were measured and 
the homeostatic model assessment for insulin resistance (HOMA-IR) was 
calculated. Incident diagnoses of T2D were collected via medical records 
of general practitioners during 10 years of follow-up. With linear regres-
sion analyses we examined the cross-sectional association between the 
postprandial change in GlycA and HOMA-IR and with Cox regression 
the association between the postprandial change in GlycA at baseline and 
the incidence of T2D, adjusted for age, sex, education, smoking, alcohol 
consumption, physical activity, menopausal state, and total body fat. We 
repeated all analyses with additional adjustment for fasting GlycA. 
Results: After exclusion of participants with a medical history of T2D 
(n=592), missing GlycA (n=230) or loss-to-follow-up (n=94), 5755 partici-
pants (53% women) were analysed, with a mean (SD) age of 56 (6) years and 
BMI of 30 (5) kg/m2. Mean GlycA at baseline was 1.28 (0.21) mmol/L. Mean 
postprandial change in GlycA was 0.16 (0.13) mmol/L, with 90% showing 
an increase> 1% and 6% a decrease>1% in GlycA. Per SD postprandial 
change in GlycA insulin resistance was 1.1-fold higher (95% CI: 1.1, 1.1) 
both with and without additional adjustment for fasting GlycA. During 
37,989 person-years of follow-up, 287 participants were diagnosed with 
T2D. Per SD postprandial change in GlycA the HR (95% CI) of T2D was 
1.2 (1.0, 1.4), and after additional correction for fasting GlycA 1.1 (1.0; 1.3). 
Conclusion: In middle-aged men and women, the meal response of 
GlycA is associated with insulin resistance and an increased risk of T2D. 
Future research should reveal whether these associations are causal.

PO1.092
Telomere Length and Exposures to PM10 in Individuals with 
Overweight/Obesity

Vigna, L.1; Carugno, M.2; Consonni, D.1; Pesatori, A. C.1; Borroni, E.2;  
Bollati, V.2
1Obesity and Work Center, Occupational Health Unit, Fondazione IRCCS Ca’ 
Granda Ospedale Maggiore Policlinico, 20122 Milan, Italy 
2Department of Clinical Sciences and Community Health, University of Milan, 
20138 Milan, Italy

Obesity is a factor of telomere shortening, following induction of oxidative 
stress and acceleration of the rate of telomere erosion per replication. In 
addition, obesity has been considered a susceptibility factor to the adverse 
effects of PM exposure, due to an increase in particle absorption and 
deposition in the lungs and to a higher low-grade chronic inflammation.
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 – In the long term, SG-TB appears to be a sustainable alternative to 
RYGB without impairing nutritional status or incretin secretion.

Conflict of Interest: None Disclosed

Funding: Research relating to this abstract was funded by Fond de Recherche 
Médicale AP-HP (Assistance Publique - Hôpitaux de Paris)

Conclusion: In a rat model, at long-term compared to RYGB, SG-TB pro-
vides greater and better-maintained weight loss and an increased insulin 
secretion without impairing nutritional status.
Key Points: 

 – in rodent model, compared to RYGB, SG-TB provides greater and bet-
ter maintained weight-loss

 – Insulin and gut hormone (GLP-1 GIP and PYY) secretion is enhanced 
in the SG-TB rat model, compared to RYGB

Hormonal rates of insulin (A), PYY (B), GIP (C) and GLP-1 (D) before and after surgery. T0: measurement before oral glucose gavage (pre-prandial  
equivalent). T20: measurement 20 minutes after gavage of glucose (postprandial equivalent). M3: result at 3 months postoperative. M6: result  
at 6 months postoperative. Pre-op: preoperative result. * p < 0.05, ** < 0.01, *** p < 0.001 and **** p < 0.0001.

Fig. 1. Hormonal changes.

A – Weight loss after surgery. The weight shown is calculated as a percentage of the initial preoperative weight. POD0: operative day. B - Significant differences 
in leptin levels reflecting the amount of adipose tissue after surgery or control. C – Daily postoperative food intake measured in grams of food consumed per 
24 hours from POD3. The SHAM group reaches its basal food intake as soon as free access to food is allowed on POD3. There was no difference in daily food 
intake between the groups over the long term, after POD20. * p < 0.05, ** p < 0.01 and *** p < 0.001 comparing RYGB or SG-TB versus SHAM. # p < 0.05,  
## p < 0.01 and ### p < 0.001 comparing RYGB to SG-TB. The mention “ns” corresponds to an absence of significance. SHAM n=20, RYGB n=12, SG-TB n=17.

Fig. 2. Nutritional effects.
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PO1.095
Ldlr-/-.Leiden mice develop neurodegeneration, age-
dependent gliosis and obesity-induced changes in microglia 
immunophenotype which are partly reversed by complement 
component 5 neutralizing antibody

Seidel, F.1; Fluiter, K.2; Kleemann, R.3; Worms, N.3; Van Nieuwkoop, A.3; 
Caspers, M.4; Grigoriadis, N.5; Kiliaan, A. J.6; Baas, F.2; Michailidou, I.5; 
Morrison, M. C.3
1Department of Metabolic Health Research, Netherlands Organisation for 
Applied Scientific Research (TNO), Leiden, The Netherlands, Department 
Medical Imaging, Anatomy, Radboud Alzheimer Center, Donders Institute for 
Brain, Cognition, and Behavior, Radboud University Medical Center, Nijmegen, 
The Netherlands 
2Department of Clinical Genetics, Leiden University Medical Center, Leiden, 
The Netherlands 
3Department of Metabolic Health Research, Netherlands Organisation for 
Applied Scientific Research (TNO), Leiden, The Netherlands 
4Department of Microbiology and Systems Biology, Netherlands Organisation 
for Applied Scientific Research (TNO), Zeist, The Netherlands 
5Laboratory of Experimental Neurology and Neuroimmunology and the 
Multiple Sclerosis Center, 2nd Department of Neurology, AHEPA University 
Hospital, Aristotle University of Thessaloniki, Thessaloniki, Greece 
6Department Medical Imaging, Anatomy, Radboud Alzheimer Center, Donders 
Institute for Brain, Cognition, and Behavior, Radboud University Medical Center, 
Nijmegen, The Netherlands

Background: Obesity is associated with vascular dysfunction, cognitive 
impairment, and neurodegenerative diseases. However, experimental 
models that develop brain impairment in the context of obesity and vas-
cular dysfunction are still lacking.
Methods: In this study we characterized brain pathology in Ldlr-/-.Leiden 
mice which are prone to develop obesity and associated vascular disease. 
Young (18 week-old) and aged (50 week-old) Ldlr-/-.Leiden adult male 
mice were compared with age-matched C57BL/6J mice. We then assessed 
the effect of high-fat diet (HFD)-induced obesity on brain pathology 
in Ldlr-/-.Leiden mice and if an anti-C5 antibody treatment recently 
established to reduce vascular disease could reverse the neuropathology. 
Histological analyses were combined with hippocampal transcriptomics 
(next generation sequencing (NGS)) analyses to unravel molecular path-
ways underlying brain histopathology.
Results: Ldlr-/-.Leiden mice exhibited more neurodegeneration and 
age-dependent gliosis already on chow diet compared with C57BL/6J 
mice. This was substantiated by NGS demonstrating that in the hippo-
campus ‘oxidative phosphorylation’ and ‘EIF2 signaling’ pathways were 
significantly downregulated and ‘mitochondrial function’ was signifi-
cantly affected. HFD feeding-induced obesity did not further aggravate 
neurodegeneration and gliosis but affected microglia immunopheno-
type. HFD-feeding reduced IBA-1 immunoreactivity but increased CD68 
immunoreactivity. The change in microglia immunophenotype was 
partly reversed by the anti-C5 treatment. On gene expression level, 
HFD affected inflammatory processes in the hippocampus (e.g. down-
regulating ‘Synaptogenesis Signaling’ pathway while upregulating 
‘Neuroinflammation Signaling’ pathway) and the anti-C5 treatment atten-
uated this HFD effect.
Conclusion: This study provides evidence supporting the Ldlr-/-.Leiden 
mouse model as a model for neuropathology in the context of obesity. 
Treatment with anti-C5 antibody reduces aspects of neuroinflammation, 
which may be mediated via its anti-inflammatory and vasculo-protective 
effects.

PO1.094
Circulating and methylation levels of osteopontin during a 
very low-calorie ketogenic diet in blood from patients with 
obesity

Lorenzo, P. M.1; Izquierdo, A. G.1; Sajoux, I.2; Nuñez Garcia, M.2; Baltar, J.3; 
Rodriguez Carnero, G.1; De Luis, D.4; Tinahones, F. J.5; Casanueva, F. F.6; 
Crujeiras, A. B.1
1Epigenomics in Endocrinology and Nutrition Group, Instituto de Investigacion 
Sanitaria (IDIS), Complejo Hospitalario Universitario de Santiago (CHUS/
SERGAS), CIBERobn, Santiago de Compostela, Spain 
2Medical Department Pronokal Group, Barcelona, Spain 
3Division of General Surgery, Complejo Hospitalario Universitario de Santiago 
(CHUS/SERGAS), Santiago de Compostela, Spain 
4Center of Investigation of Endocrinology and Nutrition, School of Medicine, 
Department of Endocrinology and Nutrition, Hospital Clinico Universitario, 
University of Valladolid, Valladolid, Spain 
5Unidad de Gestión Clínica de Endocrinología y Nutrición, Instituto de 
Investigación Biomédica de Málaga (IBIMA), Complejo Hospitalario de Málaga 
(Virgen de La Victoria), Universidad de Málaga, CIBERobn, Málaga, Spain 
6Molecular Endocrinology Group, Instituto de Investigacion Sanitaria (IDIS), 
Complejo Hospitalario Universitario de Santiago (CHUS/SERGAS), CIBERobn, 
Santiago de Compostela, Spain

Introduction: Osteopontin (OPN) is a multifunctional, immunomodu-
latory protein that was proposed to play role in the pathophysiology of 
obesity and related disease, such as cancer. However, the effect of nutri-
tional interventions to lose weight on circulating and methylation levels of 
OPN is understudied. We aimed to evaluated whether a very low-calorie 
ketogenic diet (VLCKD, PnK method), compared with bariatric surgery 
(BS), modulates OPN circulating levels and its association with changes in 
body composition and metabolic parameters and whether this effect can 
by induced by means of epigenetic mechanisms in blood from patients 
with obesity.
Methods: Body composition, ketosis, insulin sensitivity and plas-
matic OPN levels were evaluated in 45 patients with overweight/obe-
sity (BMI>25) and 14 normal-weight (BMI≤25) subjectsparticipants. 
DNA methylation levels of OPN were extracted from our data sets gen-
erated by the hybridization of blood leukocytes samples in Infinium 
HumanMethylation450 BeadChips. Patients with excess body weight 
undertook a 4-6 months follow up of a VLCKD (n=20) or BS (n=25). 
Measurements were performed at 3 points of the interventions.
Results: OPN levels were higher in patients with obesity than in nor-
mal-weight subjectsparticipants. The VLCKD induced a significant 
decrease, with respect to baseline, in OPN levels (-5,000 pg/mL) mainly at 
the maximum ketosis. On the contrary, after BS patients with severe obe-
sity showed a significant increase in OPN (25,000 pg/mL), particularly 1 
months after surgery. The OPN differential changes occur concomitantly 
with an improvement in adiposity, preservation of muscle mass and insu-
lin sensitivity induced in a higher extend by the VLCKD than by BS. These 
results were not associated with differences in DNA methylation levels 
when comparing obesity with normal-weight subjectsparticipants. After 
VLCKD a slightly statistically significant decrease was observed in meth-
ylation at cg11226901.
Conclusions: The beneficial effect of a VLCKD on obesity features is 
related to a decrease in OPN in contrast with the increase induced by BS, 
showing that ketosis induced by this type of diet is a key aspect to achieve 
the metabolic improvements that are accompanied by weight loss. OPN 
could be a biomarker of the obesity-related inflammation and metabolic 
stress resolution after a weight loss treatment. Further studies are needed 
to elucidate if this effect is epigenetically regulated.
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PO1.097
Neutrophil serine proteases as the endogenous  
suppressors of white adipose tissue browning  
and adaptive thermogenesis in obesity

Yuan, L.1; Gao, S.1; Wu, X.1; Zhang, Z.1; Zong, J.1; Jiang, M.1; Ping, Z.1;  
Xu, A.2; Hoo, R.2; Xu, A.1; Hoo, R.1
1Department of Pharmacology and Pharmacy, The University of Hong Kong, 
Hong Kong SAR 
2Department of Medicine, The University of Hong Kong, Hong Kong SAR

Introduction: White adipose tissue (WAT) browning is the process that 
beige adipocytes present within WAT in response to thermogenic stim-
uli such as cold exposure or β-adrenergic receptor agonists. Induction of 
WAT browning could enhance energy expenditure and is suggested to be 
an effective strategy to combat obesity and its related metabolic disorders. 
In small mammals, subcutaneous white adipose tissue (sWAT) is typically 
considered more susceptible to browning than epididymal white adipose 
tissue (eWAT). The mechanisms underlying this inter-depot variation 
in browning capacity are still not fully understood. Neutrophils are the 
first line immune cells recruited to the inflammatory sites in response 
to invading microorganisms. Neutrophil elastase (NE) and proteinase 3 
(PR3) are major neutrophil serine proteases (NSPs) stored in neutrophil 
granules and released into the circulation and inflammatory sites upon 
neutrophil activation. In patients and mice with obesity, WAT browning 
is compromised, and the neutrophil infiltration and activation of NSPs in 
serum and adipose tissue are evidenced. The current study aims to investi-
gate whether neutrophils and its derived NSPs play a role in WAT brown-
ing and adaptive thermogenesis.
Methods: Eight-week-old WT and NE KO mice were subjected to ther-
mogenic stimuli including CL-316,243 (CL) and cold exposure at 6°C. The 
neutrophil abundance and browning condition in various adipose tissue, 
indirect calorimetry and thermoregulation ability of mice were accessed. 
To further investigate the pathophysiological roles of neutrophils and NE 
in obesity, six-week-old C57BL/6N mice fed with standard chow (STC) 
or 60% high fat diet (HFD, D12492), were intraperitoneally administered 
with Sivelestat, a specific NE inhibitor, and the circulating NE activity, 
neutrophil abundance, browning condition in WAT, thermoregulation 
ability of above mice under cold exposure were accessed. Furthermore, 
recombinant protein NE and PR3 were used to investigate the underlying 
mechanism through in vitro studies. 
Results: We showed that impaired browning in eWAT under CL stimula-
tion is associated with elevated infiltration of neutrophils. NE deficiency 
increases cold-induced body weight loss, promotes adaptive thermogene-
sis, and improves eWAT browning in mice. Furthermore, pharmacological 
inhibition of NE activity by Sivelestat suppresses HFD induced NE activity 
in the circulation and neutrophil abundance in eWAT. Suppression of NE 
activity improves cold-induced fat content loss, promotes thermoregula-
tion and increases eWAT browning in mice fed with HFD. Mechanically, 
exogenous NE and PR3 attenuate adipocyte progenitor cell proliferation 
and suppress beige adipocyte differentiation in vitro.
Conclusion: Our findings demonstrated the novel roles of NSPs as the 
suppressors in beige adipogenesis and energy metabolism. The results 
from this study pave the way for the development of potential therapeutics 
for obesity and its related metabolic disorders.

Funding: This project is supported by General Research Fund (17105318) and 
Area of Excellence (RGC-AoE_M707/18) of Research Grant Council, Hong Kong.
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Complex lifestyle intervention modulates plasma extracellular 
vesicles and their acute exercise-induced dynamics in adults 
with obesity

Mytiai, O.1; Laiferová, N. A.2; Paulová, P. F.2; Ukropcová, K.3; Konrády, P.2; 
Litvaková, V.2; Minárik, P.2; Slobodová, L.2; Ukropec, J.2; Ukropcová, B.1
1Institute of Pathological Physiology, Faculty of Medicine, Comenius University; 
Bratislava, Slovakia 
2Institute of Experimental Endocrinology, Biomedical Research Center,  
Slovak Academy of Sciences 
3Institute of Neuroscience and Psychology, University of Glasgow,  
United Kingdom

Introduction: Obesity and lack of physical activity accelerate ageing and 
increase the risk of many chronic diseases. Weight reduction and increased 
physical fitness are among the major health benefits of complex lifestyle 
modification. Effects of exercise are mediated by multiple mechanisms 
that act in parallel. Extracellular vesicles (EVs), released into circulation 
in response to each exercise bout, are known to transport large spectrum 
of bioactive molecules, potential mediators of exercise-induced adaptive 
response. Here we investigate the effect of acute exercise and 3-month life-
style intervention on EVs in plasma in healthy adults with obesity.
Methods: Sedentary individuals with obesity (n=12, M/F 6/6, age 
38.5±5.1yrs., BMI 34.3±2.7 kg/m2, VO2max 24.9±7.1 mlO2/kgBW/
min) underwent 3-month complex lifestyle intervention, consisting of 
supervised aerobic-strength training (3x1h weekly, with a progressively 
increasing load), individualized dietary counselling, and psychological 
couching. Plasma was obtained before and after 3-month intervention at 
(i) baseline, (ii) immediately after, and (iii) 60 minutes after a monitored 
acute exercise bout (40min cycling on a stationary bike, 60-70% HRmax). 
EVs were isolated by size exclusion chromatography (SEC, qEV columns 
IZON, USA). Fractions (3-5) were collected and pooled as EV-enriched 
fractions. Concentration and size of EVs was assessed using Nanoparticle 
Tracking Analysis (NTA, Nanosight, UK) in tree technical replicates. 
Maximal aerobic capacity (VO2max) was determined by cycle ergometry. 
Results: Three-month intervention induced average weight loss of 10% 
(ranging from 3.6kg –14.9kg) and increased physical fitness by 14% 
(before vs. after intervention: 24.9±7.1 ml/kg/min vs 28.9±7.0 ml/kg/
min). Lifestyle intervention tended to lower plasma concentration of small 
EVs (40-60nm -41%, p<0.1) while increasing larger EVs (115-150nm by 
25.6%, p<0.1) and particle size mode (p=0.001). Acute aerobic exercise 
increased the numbers of the broad range of EVs (60-130nm by 12.8%, 
p<0.05) specifically in patients after 3-month complex intervention. There 
was a trend towards an exercise-induced acute increase in specific sub-
population of larger EVs (109-120nm by 7.3%) in sedentary patients prior 
to 3-month lifestyle intervention. 
Conclusion: Complex 3-month lifestyle intervention, associated with 
weight loss and increased physical fitness, modulated the number and size 
of circulating extracellular vesicles/EVs and their dynamics in response 
to an acute bout of endurance exercise in individuals with obesity. 
Modifications of EVs could represent an important adaptive mechanism, 
which has a potential to drive the integrated systemic response to both 
acute exercise and complex lifestyle intervention in patients with obesity. 
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help us be predictive of the level of ucOC by measuring waist/hip ratio in 
persons with overweight and obesity. The results of our study contribute 
a bit more to understand the physiological correlations among adipose 
tissue and bone, and could help to provide new study strategies for the 
prevention and treatment of obesity.

PO1.099
Cold-induced thermogenesis shows a diurnal variation, that 
unfolds differently in males and females
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Mendez Gutierrez, A.4; Kooijman, S.1; Rensen, P.1
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for Experimental Vascular Medicine, Leiden University Medical Center, Leiden, 
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2Department of Radiology, Leiden University Medical Center, Leiden, the 
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3PROFITH “PROmoting FITness and Health Through Physical Activity” Research 
Group, Sport and Health University Research Institute (iMUDS), Department of 
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4Department of Biochemistry and Molecular Biology II, “José Mataix Verdú” 
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University of Granada

Background: Cold exposure mobilizes lipids to feed thermogenic pro-
cesses in organs, including brown adipose tissue (BAT). In rodents, BAT 
metabolic activity exhibits a diurnal rhythm, which is highest at the start 
of the wakeful period. Here, we studied whether cold-induced thermo-
genesis displays diurnal variation in humans and differs between males 
and females.
Methods: This randomized crossover study included 24 young and lean 
males (n = 12) and females (n = 12). Participants underwent a 2.5-hour 
personalized cooling protocol using water-perfused mattressess in the 
morning (7:45 am) and evening (7:45 pm), with one day in between. 
We measured energy expenditure (EE; indirect calorimetry) and supra-
clavicular skin temperature (infrared thermography) in response to cold 
exposure.
Results: In males, cold-induced EE was higher in the morning than in the 
evening (+54±10% vs +30±7%, P = 0.05). By contrast, cold-induced EE 
did not differ between the morning and the evening in females (+37±9% 
vs +30±10%; P = 0.42). Only in males, supraclavicular skin temperature 
upon cold increased more in the morning than in the evening (+0.2±0.1°C 
vs -0.2±0.2°C; P = 0.05). In males, circulating free fatty acid (FFA) levels 
were increased after cold in the morning, but not in the evening (+90±18% 
vs +9±8%; P < 0.001). In females, circulating FFA (+94±21% vs +20±5%; 
P = 0.006), but also triglycerides (+42±5% vs +29±4%, P = 0.01) and cho-
lesterol levels (+17±2% vs 11±2%; P = 0.05) were more increased after 
cold exposure in the morning than in the evening.
Conclusion: Cold-induced thermogenesis is higher in the morning than 
in the evening in males, however, lipid metabolism is more modulated in 
the morning than in the evening in females.

PO1.100
Co-supplementation with dietary nitrate and resveratrol 
enhance the cellular response to aerobic exercise in a model 
of high-fat diet-induced obesity

Handy, R. M.; Desormeaux, G. J.; Frangos, S. M.; Guga, S.; Holloway, G. P.
Department of Human Health & Nutritional Science, University of Guelph, 
Guelph, Canada

Introduction: Obesity is associated with glucose intolerance and 
impaired mitochondrial bioenergetics in multiple tissues. While exercise 
is a well-characterized prevention and treatment strategy for obesity and 
its co-morbidities, it is often met with poor adherence. Given that dietary 
supplementation with nitrate and resveratrol independently enhance 
various aspects of mitochondrial biology in peripheral tissues following 

PO1.098
Communication between adipose tissue and bone: Waist/hip 
ratio a significant predictor of Undercarboxylated Osteocalcin 
in Obesity

Berisha Muharremi, V.1; Tahirbegolli, B.2; Sopa, D.2; Rexhepi, A.2; Luzha, A.2
1University of Pristina, Faculty of Medicine, Pristina, Kosovo 
2University Clinical Centre of Kosova, Pristina, Kosovo

Introduction: Bone has traditionally been considered a passive organ, 
serving as a scaffold for other organs and the whole body. However, over 
the last decade, a growing number of studies have revealed its function 
as an active endocrine organ regulating energy metabolism and fat tissue 
throughout undercarboxylated form of osteocalcin. In mice, long-term 
oral administration of ucOC reduced adipocyte size. After the discovery 
of the endocrine properties of Undercarboxylated Osteocalcin (ucOC) in 
rodent models in preventing and treating obesity, it was necessary to eval-
uate the relationship between ucOC and obesity parameters in humans. 
This study aimed to investigate the relationship between Osteocalcin and 
Undercarboxylated Osteocalcin with markers of glucose metabolism, and 
obesity-related parameters among persons with overweight and obesity.
Methods: In this single-center cross-sectional study, 123 consecutive 
persons with overweight and obesity (WHO criteria), male and female, 
aged 19-79, treated by diet only, were evaluated. Weight, height, waist, 
and hip circumferences were measured, as well as the following biochem-
ical parameters: total (TOC) and undercarboxylated osteocalcin (ucOC), 
HbA1c, fasting glucose, and insulin. Insulin resistance in the basal state 
was estimated by the homeostasis model assessment (HOMA), calcu-
lated from fasting blood glucose and fasting insulin by the downloaded 
calculator.
Results: There was a negative correlation between total and undercarbox-
ylated osteocalcin levels with BMI, waist/hip ratio, insulin, and HOMA 
indexes (r: 0.356, -0.580, -0.600, -0.602; and r:-0.458, -0.803, -0.762, 
-0.751, respectively p<0.05). Linear regression analyses showed that waist/
hip is a significant predictor for undercarboxylated osteocalcin (β: -2.506, 
95%CI: -3.137, -1.875; p<0.0001).
Conclusion: An increasing amount of clinical evidence suggests the ben-
eficial effect of ucOC in lowering adipose tissue, but little direct evidence 
in humans has been provided. To our knowledge, this study is the first 
study ahead planned for monitoring the level of the two forms of osteo-
calcin, TOC and ucOC, in European persons with overweight and obesity 
excluding other bone metabolism modifying conditions. The results will 

STRONG negative correlation between Waist/Hip ratio vs ucOC Correlation 
coefficient -2.506; p<0.0001.

Fig. 1. Correlation between Waist/hip ratio and ucOC.
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glucocorticoid levels measured in scalp hair with FGF21 levels measured 
in the liver and serum of patients with obesity in the context of metabolic 
stressors, i.e. severity of liver steatosis. 
Methods: Data were collected from 30 patients with obesity (28 women, 
average BMI = 40.8 kg/m²) who underwent bariatric surgery at the 
Maasstad hospital, Rotterdam, the Netherlands (COMEDI cohort). After 
study inclusion, hair samples were collected and analyzed for long-term 
glucocorticoid levels (cortisol ‘HairF’; and cortisone ‘HairE’). Patients 
who were classified as overtly normocortisolistic (HairF ≤ 3.2 pg/mg) or 
overtly hypercortisolistic (HairF ≥ 9.3 pg/mg) were subsequently assigned 
to undergo liver biopsies during their bariatric surgery. In these liver sam-
ples, mRNA expression levels of FGF21 were measured. In addition, we 
measured HairF, HairE and overnight-fasted serum levels of FGF21 in 16 
patients with obesity (15 women, average BMI = 37.9 kg/m²), who under-
went a combined lifestyle intervention at the Obesity Center CGG of the 
Erasmus University Medical Center, Rotterdam, the Netherlands (CGG 
cohort). 
We investigated the cross-sectional association between long-term hair 
glucocorticoid levels and FGF21 measured in liver biopsies (mRNA lev-
els) and serum, using linear regression analysis. We also investigated 
the association of the severity of liver steatosis with liver FGF21 mRNA 
expression as well as with HairF and HairE, using Mann-Whitney-U tests.
Results: There was a positive association between HairE and liver FGF21 
mRNA expression (r = 0.550, p = 0.002), as well as with serum FGF21 
levels (r = 0.641, p = 0.007) in the COMEDI and CGG cohort, respectively. 
In the COMEDI cohort, the same trend was observed between HairF and 
liver FGF21 mRNA expression (r = 0.336, p = 0.074). Finally, higher liver 
FGF21 mRNA expression, but not HairF or HairE, tended to be associated 
with the severity of liver steatosis (p = 0.057).
Conclusion: Long-term glucocorticoid levels were positively associated 
with levels of FGF21 in the liver and serum. Liver FGF21 mRNA expres-
sion levels, but not long-term glucocorticoid levels, were increased in 
patients a severe degree of liver steatosis. Our findings support the notion 
that both long-term glucocorticoids as well as FGF21 levels represent 
endocrine and metabolic biomarkers of stress; whereby FGF21 might be 
more specifically related to liver disease.

PO1.102
The Reward Value of Oral Erythritol in Comparison to Sucrose 
and Sucralose

Flad, E.1; Teysseire, F.1; Budzinska, A.2; Weltens, N.2; Van Oudenhove, L.2; 
Beglinger, C.1; Wölnerhanssen, B.1; Meyer Gerspach, A.1
1St. Clara Research Ltd, St. Claraspital, Basel, Switzerland; Faculty of Medicine, 
University of Basel, Basel, Switzerland 
2Laboratory for Brain-Gut Axis Studies, Translational Research Center for 
Gastrointestinal Disorders, Department of Chronic Diseases and Metabolism, 
KU Leuven, Leuven, Belgium

Introduction: Sugar consumption is a major risk factor in the develop-
ment for obesity and type 2 diabetes mellitus which have become some 
of the greatest health problems worldwide. Hence, the World Health 
Organization has proposed sugar reduction as a preventive and therapeu-
tic strategy. The use of artificial low-caloric sweeteners (e.g., sucralose) 
as sugar alternatives remains controversial due to the mismatch between 
their sweet taste (rewarding oral effect) and energy content (lack of 
post-ingestive satiating effects) which might lead to compensatory over-
eating. Erythritol, a low-caloric bulk sweetener might be a promising 
alternative due to its similar sweetness to sucrose and its ability to release 
gastrointestinal (GI) satiation hormones without affecting glucose or 
insulin concentrations. However, the rewarding properties of erythritol 
remain to be determined.
The objective of this study was to investigate the reward value of oral 
erythritol (sweet, NO calories, GI hormone release) compared to sucrose 
(sweet, calories, GI hormone release) and sucralose (sweet, NO calories, 
NO GI hormone release).

high-fat diet (HFD)-feeding, we aimed to determine if co-supplementa-
tion with nitrate + resveratrol (+NR) could enhance the metabolic bene-
fits of aerobic exercise training in a model of HFD-induced obesity.
Methods: Male C57Bl6N mice were allocated to one of three groups: HFD 
(60% fat); HFD+Ex; HFD+NR+Ex (where ‘+Ex’ = voluntary wheel run-
ning + structured treadmill running; ‘+NR’ = 172mg RSV/kg diet + 4mM 
NaNO3) for 6 weeks. Calorimetry and glucose tolerance tests were per-
formed in week 5. Following the intervention period, red gastrocnemius 
(RG), liver, and white adipose tissue (WAT) were permeabilized to deter-
mine mitochondrial respiratory capacity. 
Results: While exercise attenuated HFD-induced weight gain and 
resulted in a ~40% improvement in glucose tolerance independent of 
additional supplementation, only HFD+NR+Ex animals displayed sig-
nificantly reduced fasting blood glucose values compared to HFD con-
trols. Consumption of a HFD resulted in a predominant reliance on 
lipids for fuel in all groups, however HFD+NR+Ex animals demon-
strated a marginal increase in carbohydrate oxidation during both the 
light and dark cycle (~Δ7.5 and ~Δ4.5 kJ/kg/hr respectively, from HFD), 
which occurred independently of a change in total energy expenditure 
between exercising groups. These changes in whole-body substrate uti-
lization aligned with a significant increase in maximal ADP, complex I- 
and complex II-supported mitochondrial respiration within the RG of 
HFD+NR+Ex animals compared to HFD controls. Similarly, within the 
liver HFD+NR+Ex demonstrated significantly increased maximal com-
plex-II supported mitochondrial respiration compared to HFD controls. 
While we observed no significant differences in subcutaneous or visceral 
WAT mitochondrial respiratory function, HFD+NR+Ex animals demon-
strated an attenuation in visceral WAT hypertrophy. Importantly, while 
significantly improved from baseline (ie. pre-training), no differences in 
exercise capacity were observed between exercising groups following the 
intervention period. 
Conclusion: The addition of +NR supplementation to aerobic training 
reduces fasting blood glucose levels and modifies whole-body substrate 
oxidation, beyond what is observed with exercise alone. These improve-
ments in whole-body metabolism are associated with attenuated visceral 
WAT hypertrophy and improved mitochondrial bioenergetics within 
skeletal muscle and liver. Collectively, these data demonstrate that dietary 
supplementation with +NR enhances the cellular response to chronic aer-
obic exercise training which manifests with improvements at the whole-
body level.

PO1.101
Towards understanding stress-related metabolism: 
relationship of long-term hair glucocorticoid levels  
and circulating FGF21 in patients with obesity

Lengton, R.1; Kuckuck, S.1; Mohseni, M.1; Van Der Valk, E. S.1; Boon, M. R.1; 
De Knegt, R. J.2; Van Den Berg, S. A.3; Iyer, A. M.1; Van Rossum, E. F.1
1Obesity Center CGG, Department of Internal Medicine, Division of 
Endocrinology, Erasmus MC, University Medical Center Rotterdam, Rotterdam, 
The Netherlands 
2Department of Gastroenterology and Hepatology, Erasmus MC,  
University Medical Center Rotterdam, Rotterdam, The Netherlands 
3Department of Clinical Chemistry, Erasmus MC, University Medical Center 
Rotterdam, Rotterdam, The Netherlands

Background: Obesity (body mass index ≥ 30 kg/m²) is a chronic pro-
gressive disease which is associated with dysregulations in the signaling 
of glucocorticoids and fibroblast growth-factor 21 (FGF21; an insulin- 
sensitizing, anti-inflammatory agent produced by the liver), both of which 
pose endocrine biomarkers for stress. Evidence from animal experiments 
or pharmacological treatment suggests a positive association between glu-
cocorticoids and FGF21 levels. This may play a role in the physiological 
compensation of metabolic stressors, e.g. obesity-related conditions such 
as non-alcoholic fatty liver disease (NAFLD) including non-alcoholic ste-
atohepatitis (NASH). Here, we investigated the association of long-term 
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PO1.103
The relationship between metabolic endotoxemia and brown 
adipose tissue metabolic activity: a cross-sectional study in 
two independent cohorts of adults

Acosta Manzano, F.1; Clemente Postigo, M.2; U Din, M.1; Osuna Prieto, F.3; 
Raiko, J.1; Saari, T.1; Martinez Tellez, B.3; Sanchez Delgado, G.3;  
Tinahones, F.4; Nuutila, P.1; Virtanen, K.1; R. Ruiz, J.3
1Turku PET Centre, University of Turku, Turku, Finland 
2Dpto. Biología Celular, Genética y Fisiología. Facultad de Ciencias. Universidad 
de Málaga / UGC Endocrinología y Nutrición. IBIMA. Hospital Universitario 
Virgen de la Victoria / Dpto. Biología Celular, Fisiología e Inmunología. 
Universidad de Córdoba. IMIBIC/ CIBER Fisiopatología de la Obesidad y la 
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3PROFITH “PRO-moting FITness and Health Through Physical Activity” Research 
Group, iMUDS Department of Physical and Sports Education, Sport and Health 
University Research Institute (iMUDS), Faculty of Sports Science, University of 
Granada, Granada, Spain 
4CIBER de Fisiopatología de la Obesidad y Nutrición (CIBEROBN), Instituto de 
Salud Carlos III, Spain

Introduction: Metabolic endotoxemia, consisting of high levels of circu-
lating lipopolysaccharides (LPS) derived from the gut microbiota, induces 
low-grade chronic inflammation and is related to numerous metabolic 
derangements. It is unknown if metabolic endotoxemia leads to metabolic 
perturbations by inducing brown adipose tissue (BAT) dysfunction in 
humans. We investigated the relationship of metabolic endotoxemia and 
BAT metabolic activity in 131 young Spanish (84 women, age: 22±2) and 
71 middle-aged Finnish (49 women, age: 40±10) adults. 
Methods: After a 2h personalized cold exposure, young adults under-
went a static 18F-FDG-PET-CT scan to determine BAT volume, activity 
(SUVpeak) and radiodensity, and middle-aged adults underwent CT and 
dynamic PET scans using the radiotracers 18F-FDG, 18F-FTHA and/or 
15O-H2O to determine BAT metabolic activity. Circulating LPS levels 
were quantified.

Methods: We performed a randomized, double-blind crossover study 
with 20 participants (10 women, 10 men; mean ± SD; age: 25.8 ± 7.5 
years, BMI: 22.3 ± 1.8 kg/m²). Participants rated explicit wanting and lik-
ing of three novel flavored beverages before and after three conditioning 
visits where the beverages were paired with either erythritol, sucrose or 
sucralose. Doses of erythritol and sucralose were individually matched 
to the perceived sweetness of a 10 % sucrose solution. Explicit wanting 
and liking were assessed using the Visual Analogue Scale and the Global 
Hedonic Intensity Scale, respectively. After conditioning, participants had 
to perform a computerized forced choice task where they had to choose 
the beverage they would most want to drink right now. 
Results: All participants completed the test visits. Ratings of both explicit 
wanting and liking increased significantly after the conditioning (all p < 
0.05). There were no significant differences of changes in wanting and lik-
ing between the sweeteners after the conditioning (for all comparisons p 
> 0.4). In the computerized forced choice task, participants preferred the 
sucralose beverage over the erythritol or sucrose beverages while eryth-
ritol and sucrose beverages were chosen equally often (sucralose n = 8, 
erythritol n = 6, sucrose n = 6).
Conclusion: Repeated consumption of beverages sweetened with eryth-
ritol, sucrose or sucralose increased the reward value but had no differ-
ential effect among the sweeteners. Moreover, erythritol appears to be as 
rewarding as sucrose or sucralose rendering this sweetener a potential 
sugar alternative.

Fig. 1. Inflammatory mechanisms by which ME could disrupt BAT function, based on preclinical and in vitro experimental models.  
Figure made in Biorender.com. AC: adenylyl cyclase, βAdR: β-adrenergic receptor, DC: dendritic cell, ER: endoplasmic reticulum,  
IR: insulin  receptor, MC: macrophage, NA: noradrenaline, TLR4: toll-like receptor 4.
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Fig. 2. Relationship of LPS levels with BAT volume, SUVpeak and radiodensity, after  
adjusting for the evaluation date and fat mass %, in young adults. Participants were  
classified as BAT+ when they had detectable BAT (minimum volume of 7.78 mL).

Fig. 3. Relationship of LPS levels with BAT metabolic activity, after adjusting for the  
evaluation date and fat mass %, in middle-aged adults. NEFA: non-esterified fatty acids.
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compared to H-TL showed TL elongation (+0.57 ± 1.23 vs. −2.15 ± 1.13 
kbp, p = 0.04), higher mtDNA copy number (+111.5 ± 478.5 vs. −2314.8 
± 724.2, p < 0.001), greater weight loss (−8.1 ± 2.7 vs. −6.1 ± 4.6 Kg, p = 
0.03), fat mass reduction (−1.42 ± 1.3 vs. −1.22 ± 1.5%, p = 0.04), and 
increased fat-free mass (+57.8 ± 6.5 vs. +54.9 ± 5.3%, p = 0.04) and TAC 
levels (+58.5 ± 18.6 vs. +36.4 ± 24.1 µM/L, p = 0.04)². 
Conclusions: This pilot study suggests that TL is extremely variable 
among patients with obesity. In patients with L-TL at baseline, a 1-year 
lifestyle intervention is sufficient to increased telomere lengthening 
together with an increased mtDNA copy number and improvement of 
TAC levels. Given the small sample size, these observations are prelim-
inary and need to be replicated in larger cohort of patients with obesity 
to confirm that weight loss, abdominal obesity improvement, negative 
energy balance, and lifestyle modifications could positively affect TL and 
mtDNA in a relatively short time.
References
¹ Meng, S. et al. Leukocyte mitochondrial DNA copy number, anthropometric 

indices, and weight change in US women. Oncotarget 2016, 7, 60676–60686.
² Cancello, R. et al. Telomere Length and Mitochondrial DNA Copy Number 

Variations in Patients with Obesity: Effect of Diet-Induced Weight  
Loss—A Pilot Study. Nutrients 2022, 14, 4293.
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Liver-associated dysmetabolism is related to brain structure 
and perfusion changes in obesity: the BARICO study
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Background: Despite numerous studies showing negative associations 
between obesity and brain health, the molecular understanding of this 
relationship is very limited. Dysmetabolism – defined as derangement of 
metabolic homeostasis – is a hallmark of obesity and its comorbidities 
including non-alcoholic fatty liver disease (NAFLD). This exploratory 
study aims to molecularly characterize dysmetabolism in persons with 
obesity to gain insight into relationships between liver and brain health.
Methods: Liver biopsies and plasma samples from 76 mid-age participants 
with obesity (BARICO study) were analyzed. Participants underwent MRI 
to investigate brain structure and perfusion. We investigated relationships 
between brain MRI readouts and liver lipids and gene expression, and 
plasma fatty acids and bile acid concentrations.

Results: In young Spanish women, but not men, LPS levels were nega-
tively related to BAT SUVpeak (B=-2.26, P=0.05, R2=0.16) and radioden-
sity (B=-2.72, P=0.06, R2=0.22), independently of seasonality and body 
fat. When we only considered BAT+ women, the association of LPS levels 
with BAT SUVpeak was stronger (B=-3.48, P=0.001, R2=0.15), and that 
with BAT volume significant (B=-16.45, P=0.015, R2=0.11). LPS levels 
were not related to BAT metabolic activity in middle-aged Finnish men 
or women (P>0.05).
Conclusion: Metabolic endotoxemia may drive BAT metabolic dysfunc-
tion in an age and sex-dependent fashion.
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Mitochondrial DNA Copy Number Variations in Patients with 
Obesity: a pilot study
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Introduction: Telomeres are specialized structures of linear chromosome 
ends, regulating cellular replicative capacity. Accelerated telomere attri-
tion and shortening of telomere length (TL) mediate age-related patho-
logical conditions, including metabolic diseases. The mitochondrial DNA 
(mtDNA), a circular DNA fragment located inside the mitochondrion, is 
susceptible to structural damage by oxidative stress and inflammation. A 
bidirectional relationship between TL and the mtDNA copy number was 
inversely associated with BMI and body weight¹. However, the effects of 
a lifestyle intervention for weight loss in a real-life setting, on TL and the 
mtDNA copy number in patients with severe obesity are poorly explored.
Methods: Outpatients, aged 25–70 years with BMI≥30 kg/m², were 
enrolled for an observational pilot study at the Obesity Unit of “Città della 
Salute e della Scienza” Hospital,Turin, Italy. Clinical and biochemical 
assessments (including a blood sample for TL, mtDNA copy number and 
total antioxidant capacity, TAC, determination) were performed before 
(T0) and 12 months (T12) after a multidisciplinary intervention program 
for weight loss. 
Results: Seventeen patients with class II obesity completed the study 
protocol and were considered. The change in TL and the mtDNA copy 
number was heterogeneous and not significantly different at T12 in the 
whole cohort. The cohort was then analysed by baseline TL values into 
two groups: 1/lower than median TL (L-TL) and 2/higher than median TL 
(H-TL) group. The two groups did not differ at baseline for anthropomet-
ric, clinical, and laboratory characteristics. At T12, the L-TL group when 
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Aim: To investigate the influences (i.e., barriers and enablers) on signing 
up to a tier 2 weight management service after receiving an opportunis-
tic referral from a GP, drawing upon a theoretical framework that could 
inform intervention development.
Method: Data were collected from semi-structured interviews (n=18) 
with residents from the London borough of Hounslow who were eligible 
to join the weight management service. Semi-structured interview guides 
were informed by the Theoretical Domains Framework (TDF). Data were 
analysed inductively using a combination of Reflexive Thematic Analysis 
and Coding Reliability to identify barriers and enablers to signing up, 
which were then deductively coded to the TDF and grouped into themes.
Results: Eight theoretical domains were identified as influences on 
signing up. Fifteen sub-themes were developed which were categorised 
as either a barrier (5 in total), enabler (3 in total) or mixed (7 in total) 
influence. Beliefs about consequences was the most influential domain on 
whether individuals sign up to a program after receiving an opportunis-
tic referral from a GP. Beliefs that were expressed the most often include 
how effective the program would be, whether the program is needed to 
lose weight and whether the program would be compatible with their life-
style. Whether Beliefs about consequences acted as a barrier or enabler 
to signing up was largely driven by the domains of Social influences and 
Knowledge. Knowledge also impacted whether the domain of Social / 
professional role and identity acted as a barrier or enabler to signing up.
Conclusion: Participants do not doubt their physical capability to sign 
up and there are limited environmental barriers to signing up since they 
would be sitting with their GP when they receive the referral. The biggest 
barrier to signing up is psychological, and concerns their beliefs about 
what would happen on the program. These findings have implications 
for intervention development. Interventions targeting the key domains of 
Knowledge, Social influences and Beliefs about consequences would likely 
be the most effective because of their prominence and influence on other 
domains. These findings also have theoretical implications in that they 
provide the first insight into behavioural influences on signing up for a 
weight management service opportunistically using a validated theoret-
ical framework.

Results: Participants differed considerably in intrahepatic lipid load and 
plasma profiles indicating substantial heterogeneity in metabolic states. 
Concentration of intrahepatic lipids positively correlated with cerebral 
blood flow in the cortex of the temporal lobe and with putamen volume. 
Hepatic gene expression strongly correlated with these MRI readouts and 
distinct canonical pathways, among which ‘oxidative phosphorylation’ 
and ‘mitochondrial dysfunction’, were enriched with the correlating gene 
transcripts. Correlating genes also included genes implicated in lipid and 
bile acid metabolism. Consistently concentration of many plasma fatty 
acids (e.g. trans-fatty acids) and bile acids were negatively correlated with 
brain MRI readouts.
Conclusion: This exploratory study supports the view that general loss 
of metabolic homeostasis rather than a specific metabolite, is critical for 
brain health already in mid-life.

Friday, 19 May 2023

PO2 – Behavioural and Public Health

PO2.001
Barriers and enablers to signing up for a weight management 
program after receiving an opportunistic referral  
from a General Practitioner

Gericke, C.1; Rippy, S.2; D’lima, D.1
1UCL Centre for Behaviour Change 
2London borough of Hounslow - Public health team

Introduction: General Practitioners (GPs) are advised to opportunisti-
cally refer patients with overweight or obesity to tier 2 weight management 
programs, but few patients sign up after receiving the referral. Signing up 
to a weight management program is a behaviour, and so behaviour change 
interventions are needed to increase sign ups. Evidence has shown that 
behaviour change interventions are more likely to be effective if they are 
developed systematically, drawing upon evidence and theory from the 
behavioural sciences. No research has explored what influences patients to 
sign up after receiving an opportunistic referral specifically. Furthermore, 
the related literature has not studied what influences program uptake 
using theory-based behavioural science frameworks. 
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Tab. 1. Summary of results.

Theme
(TDF domain; n=8) Sub-theme (n=15) Frequency 

(Max n=18)

Barrier / 
Enabler / 
Mixed

Illustrative quotes

1.  Beliefs about 
consequences 1.1 Efficacy of the program 18 Mixed

“The programme might enable us – or the people participating – to manage their 
weight, their different techniques or methods they can use” (Male, 35 - 44, Asian or 
Asian British, with overweight)
“I don’t think the doctor saying there’s a 12-week course, go to Isleworth on this date 
and sign up on this Zoom call on that date is the key” (Female, 45 - 54, White British or 
other White background, with overweight)

1.2 Need for a program 17 Mixed

“I think I’m on like 27 BMI at the moment, I’m not sure. But to fix that, I know I can just 
carry on doing what I was doing before” (Male, 25 - 34, Asian or Asian British, with 
obesity)
“I need help to lose weight, so therefore signing up to such a programme would be 
considered to be important” (Male, 55 - 64, White British or other White background, 
with overweight)

1.3 Compatibility with 
lifestyle 14 Mixed

“I work full-time and I have two children. So I couldn’t go, for example, at aerobics 
at Isleworth at, you know, 10am” (Female, 45 - 54, White British or other White 
background, with overweight)

1.4 Negative emotional 
response to participation 4 Barrier

“You’ll talk to people and they’ll make you feel like you’ve been doing something 
wrong … And instead, you want… to be able to share honestly without feeling 
judged” (Female, 25 - 34, White British or other White background, with obesity)

2. Knowledge 2.1 Having practical 
information 18 Enabler

“… as long as I know, what it involves, and how often, and how long, and where as 
well, the locations and everything … it shouldn’t be a problem” (Male, 45 - 54, White 
British or other White background, with overweight)

2.2 Misconceptions of 
who weight management 
programs are for

15 Barrier “I think it’s more people that either have medical problems or they’ve been diagnosed 
with pre-diabetes” (Male, 45 - 54, Mixed or multiple ethnic groups, with overweight)

2.3 Understanding benefits 
of the program 12 Enabler

“Yeah, I think it would be I suppose what would it add to my kind of health routine 
generally, like is it providing something that I’m missing?” (Male, 25 - 34, White British 
or other White background, with overweight)

3. Goals 3.1 Importance of weight 
loss 18 Mixed

“Even though I’ve got other priorities, you know, I’m carrying the weight with me, it’s 
kind of dragging me down on a daily basis so it has to be a priority” (Female, 35 - 44, 
Asian or Asian British, with obesity)
“It would depend what weight I was. Like right now, I wouldn’t class it as important 
to me but if in the future, down the line, I was getting, I just was getting quite big 
… that’s when I would say listen, that’s got to be my, that’s got to be one of my top 
priorities now” (Female, 18 - 24, White British or other White background, with obesity)

4. Social influences 4.1 Trust in GP and their 
recommendation 16 Mixed

“I mean the surgery that I go to, I trust the doctors there. If I didn’t feel that way, 
then I would limit my interactions and move someplace else and wouldn’t do this 
programme” (Female, 25 - 34, Asian or Asian British, with overweight)
“Like I said, I take everything that my GP says with a pinch of salt” (Male, 25 - 34, Asian 
or Asian British, with obesity)

4.2 Others experience 
with weight management 
programs

11 Mixed

“I actually used to work for a woman who was obsessed with Slimming World, she 
said it was the best thing that happened to her” (Female, 18 - 24, White British or other 
White background, with obesity)
“I had some friends again about Weightwatchers, and unfortunately, it didn’t work, 
and the feedback was, how would I say it, well a bit negative” (Male, 45 - 54, White 
British or other White background, with overweight)

5.  Social / 
professional role 
and identity

5.1 Fit for the program 15 Mixed

“Yes. [chuckles] I’m one of those people [who would sign up]” (Female, 45 - 54, Black, 
Black British, Caribbean or African, with overweight)
“I wear, I cover, so I probably wouldn’t feel comfortable if there was like other men 
there … it’s like for modest dressing. With women, it’s OK” (Female, 35 - 44, Asian or 
Asian British, with obesity)

6. Emotion 6.1 Negative emotional 
response to signing up 12 Barrier

“I might feel a bit frustrated because I have been making better choices, and I have 
been more active, and I’m trying to get healthier … I think that’s an ego thing” 
(Female, 25 - 34, Asian or Asian British, with overweight)

7.  Environmental 
context and 
resources

7.1 Financial implications 
of joining a program 7 Barrier

“… that’s why I brought up this thing about one’s employer. How are they going to 
be supporting? Are they going to say “yes, this person is involved in this programme, 
that’s wonderful and yes, she needs to have that time every Wednesday or every other 
week”” (Female, 55 - 64, Black, Black British, Caribbean or African, with obesity)

7.2 Needing time to think, 
plan and discuss 2 Barrier

“I wouldn’t necessarily sign up in any GP’s office because it’s very hard because that 
document, it took me five, ten minutes to properly read what it involves” (Male, 35 - 
44, Asian or Asian British, with obesity)

8.  Beliefs about 
capability 8.1 Readiness for change 7 Enabler

“I think it needs to be something you need to be in the mindset to do and to then sign 
up for this … you have to be mentally prepared to make that commitment” (Female, 
35 - 44, Asian or Asian British, with obesity)

Summary of themes, sub-themes, frequencies, and illustrative quotes.
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Conclusions: The effect of the implemented pilot community intervention 
program was greater in the participants who followed the program more 
rigorously. Additionally, the strength training may have been important 
in increasing lean body mass. The inclusion of PA, strength training and 
nutritional support in primary health care, through a supervised program, 
seems to be a key strategy to reduce the risk associated with MetS and 
delay the complications associated with cardiometabolic diseases.

PO2.003
Eating behavior features in persons with cardiac pathology

Eliashevich, S. O.1; Orekhova, A. V.1; Filichkina, E. M.2; Yarovaya, E. B.2; 
Drapkina, O. M.3
1Laboratory of eating behavior study and correction, Department of 
fundamental and practical aspects of obesity, National Medical Research Center 
for Therapy and Preventive Medicine, Moscow, Russia 
2Laboratory of Biostatistics, Department of Epidemiology of Chronic 
Noncommunicable Diseases, National Medical Research Center for Therapy and 
Preventive Medicine, Moscow, Russia 
3Department of fundamental and practical aspects of obesity, National Medical 
Research Center for Therapy and Preventive Medicine, Moscow, Russia

Background and Aims: Nowadays there are a lot of radical dietary shifts 
in many developing nations are supplanting traditional patterns of eat-
ing on diet high in animal products and refined carbohydrates and low 
in whole grains, fruits, and vegetables. Additionally, the proportion of 
elderly is increasing trend is paralleled by an increase in chronic diseases, 
such as cardiovascular disease. A limited number of studies have inves-
tigated the evaluation of eating behavior in the group of patients with 
cardiac disease. The aim of this study was validation of the Dutch Eating 
Behavior Questionnaire (DEBQ) in group of patients with cardiac disease.
Methods: 137 patients who received preventive counseling in the hospital 
from February 17, 2022 to August 16, 2022 were consecutively included 
in the study. The median age was: 61.00 [48.00; 67.00] years, 60 men 
(44%) and 77 women (56%). The median of body mass index was 34.34 
[32.01;36.98]. The Dutch Eating Behavior Questionnaire scoring was 
used to assess the characteristics of eating behaviors among the group of 
patients with cardiac disease. 
Results: Eating disorders were identified in 98 (71.5%) patients, with 34 
(24.8 %) patients having two combinations of types of deviation. There 
were also patients who had 3 types of disorders at once (12 (8.8%)). 
Figure 1 shows that the emotional type of eating disorder is often pre-
dominant in women (Figure 1), according to the DEBQ questionnaires 
(*** p<0.001).
Conclusion: It was identified the prevalence of the emotional type of eat-
ing disorder in women which help to clinical psychologist to create the 
support group by DEBQ test.

PO2.002
Physical activity, strength training and nutritional support 
in patients with metabolic syndrome from a Northeaster 
Portuguese primary health care: A pilot community 
intervention program

Bragada, J. A.1; Teixeira, J. A.2; Bragada, J. P.3; Duarte, C. M.1; Pontes, J. H.1; 
Saldanha, L. S.1; Magalhães, P. M.1
1Department of Sport Science, Polytechnic Institute of Bragança, Portugal (IPB) 
2Department of Sport Science, Polytechnic Institute of Guarda, Portugal (IPG) 
3North East Local Health Unit – Health Care Unit of Santa Maria, Portugal 
(ULSNE)

Introduction: The prevalence of Metabolic Syndrome (MetS) has been 
increasing exponentially in the Portuguese population. Primary preven-
tion using physical activity (PA), exercise and healthy lifestyles seems to 
be limited. Thus, current study aims to present the design and preliminary 
findings of a pilot community intervention for patients with MetS.
Methods: A randomized controlled trial was conducted between April 
and July 2022 with patients with MetS, from a Northeaster Portuguese 
 primary health care. Eight participants completed the three-month inter-
vention program, 6 women (51.0±6.4 years) and 2 men (46.5±4.9 years). 
The program included: (1) evaluation and prescription of PA (steps/
day and floors/day); (2) nutritional and dietary support; (3) strength 
training sessions; (3) blood testing; (4) anthropometric and body com-
position assessment. A pre- and post-intervention follow up was con-
ducted. Garmin®F 745 were used for PA prescription and assessment. 
PA targets per day were: number of steps ≥10 000; uphill walking ≥10 
floors; and minutes of intensity ≥150 per week. Nutritional and dietary 
evaluation was recorded by completing the food frequency question-
naire with subsequent recommendation of changes to healthy diet. The 
designed strength training program was: (i) frequency of 2x/week; (ii) 8 
to 10 exercises, in order to work the main muscle groups; (iii) 2 sets of 
10 to 12  repetitions; (iv) 60 to 70% of one maximum repetition. Blood 
samples evaluated glycated hemoglobin (HbA1c), fating glucose (FG), tri-
glycerides (TG), high-density lipoprotein (HDL) cholesterol, total choles-
terol (TC), systolic (SBP) and diastolic blood pressure (DBP). Body weight 
(kg), lean body mass (kg) and fat mass percentage (%) was evaluated by  
bio- impedance scale (Tanita MC 780-P MA®). MetS parameters was 
defined by joint interim statement (JIS) criteria (Alberti et al, 2009).
Results: Regarding PA parameters at the end of the three-month pro-
gram, the average number of daily steps was 11 818, the number of daily 
floors was 15.35 and moderate to vigorous PA was 253 minutes/week. An 
improvement in pre- and post-intervention blood concentrations and 
pressure was observed, namely in HbA1c (-7.4%±15.2), FG (-4.9%±14.4), 
HDL (-4.8%±9.7), TC (-1.9%±19.9), SBP (-15.6%±10.7) and DBP 
(-12.7%±9.3). All participants registered a weight loss (-3.4%±2.0), with an 
increase in lean mass (-4.5%±2.0) and a decrease in fat mass (-8.7%±6.3). 
Except for one participant, all improved in heart rate recovery after exer-
cise (19.3%±28.2), suggesting an improvement in cardiovascular capacity. 
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overweight almost doubled among males (from 11.3% in 2000 to 24.3% in 
2017, p<0,001) and increased less in females (from 5.2% to 9.6%, respec-
tively, p<0.001). More female than male students were dissatisfied with 
their body weight (34.7% and 25.9%, respectively, p<0.001). A much 
higher proportion of female than male students reported that they wor-
ried about gaining weight (39.9% and 9.2%, respectively, p<0.001) and 
tried to lose weight (46.3% and 21.7%, respectively, p<0.001)). Moderately 
reduced food intake was the most popular weight loss practice among stu-
dents with overweight, followed by intensive exercise or usage of low-fat 
food products. The proportion of students with normal weight applying 
extreme weight loss methods (diets, herbs, and anti-obesity medication) 
decreased to 5% in 2017; however, every tenth student with overweight 
reported using such methods. The multivariable logistic regression analy-
sis found higher odds of attempts to lose weight for females, students with 
overweight, and those who perceived themselves as too fat, were dissatis-
fied with body weight and worried about weight gain. The same associa-
tion were found between moderate food intake restrictions and analysed 
variables. Higher odds of applying extreme weight loss methods were 
shown for students who perceived themselves as too fat, were dissatisfied 
with body weight and were worried about weight gain.
Conclusions: Over 17 study years, the prevalence of overweight and obe-
sity increased among first-year university students, especially males. The 
association of weight-control behaviours with self-perception of and dis-
satisfaction with weight status was stronger than with actual weight status. 
Our study highlights the need for interventions to increase accuracy of 
weight perception and for promotion of the appropriate weight-manage-
ment methods.

PO2.005
Changes in weight, attitudes and behaviors in Mexican adults 
living with obesity after almost two years of the COVID-19 
pandemic

Vázquez Velázquez, V.1; Rodríguez González, A.2; Sánchez Román, S.3; 
Velázquez Jurado, H.4; Leyva López, A.2
1Obesity and Eating Disorders Clinic, Instituto Nacional de Ciencias Médicas y 
Nutrición Salvador Zubirán, Mexico City, Mexico 
2Public Health School, Instituto Nacional de Salud Pública, Cuernavaca, Mexico 
3Department of Neurology and Psychiatry, Instituto Nacional de Ciencias 
Médicas y Nutrición Salvador Zubirán, Mexico City, Mexico 
4Centro de Atención Integral del Paciente con Diabetes, Instituto Nacional de 
Ciencias Médicas y Nutrición Salvador Zubirán, México City, Mexico

Introduction: The COVID-19 pandemic has represented a health chal-
lenge worldwide, especially for people living with obesity. The impact of 
COVID-19 on self-care behaviors and on the short- and long-term health 
of people living with obesity is an understudied topic. Therefore, the aim 
was to compare changes in weight, health-related attitudes and behaviors 
in adults living with obesity (ALwO) in Mexico one year after the COVID-
19 pandemic.
Methods: An online survey was conducted during 2020 measuring neg-
ative affect, positive affect, attitudes, social support and sharing, cop-
ing, well-being and eating behavior (Three Factor Eating Questionnaire 
[TFEQ-R18]) and replicated the survey in 2021-2022. Of the total number 
of participants who answered the online survey during 2020 (n = 673), 
332 participants were followed up at 1 year, of whom 150 (45.6%, 55 men 
and 95 women, mean age 49 years) had obesity (BMI≥30). Comparisons 
were made between variables from the first measurement (T1) and the 
second measurement (T2) using the paired t-test for related samples.
Results: A total of 13.3% of ALwO showed no change in weight, 38% 
lost weight and 48.7% gained weight. However, no statistically signifi-
cant changes in BMI were found (T1 = 37.47 vs. T2 = 37.71, p=.428). A 
total of 19.4% had COVID with some complications or were hospitalized, 
10.7% passed COVID without complications, 68.7% have not had COVID 
or have not tested positive in a test, 90% were vaccinated (at least one 
dose). After almost two years of the pandemia, ALwO had greater con-
cerns of the consequences of COVID-19 (T1 = 2.9669 vs. T2 = 3.1218, 
p<.05), increased their direct and virtual social contact (T1 = 1.6400 vs. 

PO2.004
Trends in body weight status and weight management 
practices among the first-year university students

Kriaučionienė, V.; Petkevičienė, J.; Raskilienė, A.
Department of Public Health, Lithuanian University of Health Sciences, 
Lithuania

Introduction: The transition from high school to university is associated 
with many changes in a student’s life and can affect eating and physical 
activity habits, which lead to weight gain. On the other hand, the media, 
cultural norms, and beauty standards contribute to young people, espe-
cially females, dissatisfaction with the body, encouraging unhealthy 
weight loss practices and eating disorders. This study aimed to assess 
trends in body weight status and management practices among first-year 
Kaunas (Lithuania) university students. 
Methods: Three cross-sectional surveys were carried out in five Kaunas 
universities in 2000, 2010 and 2017. The self-administered questionnaire 
was filled altogether by 3275 first-year students (60% females) aged 20.0 
(1.5) years. Body mass index (BMI) was calculated from self-reported 
weight and height. Students were asked to rate satisfaction with their body 
weight and report weight loss efforts and methods. 
Results: The proportion of male students with normal weight decreased 
steadily from 84.8% in 2000 to 71.6% in 2017 (p<0.001). The prevalence of 

Fig. 1. Mean values with a standard deviation of the total score on the 
DEBQ questionnaire.
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infarction (ICD-10 codes I21−I22), stroke (ICD-10 codes I60−I64), and 
cardiovascular death (ICD-10 codes I00–I99). Incident lung cancer was 
defined as a new lung cancer diagnosis (ICD-10 codes C33−C34). Cox 
proportional hazards models were used to evaluate the associations of 
weight change after smoking cessation with outcomes, as well as calcu-
lating hazard ratios (HRs) and 95% confidence intervals (95% CIs), and 
adjusting for the potential confounders of sex, age, household income, 
body mass index, fasting glucose, systolic blood pressure, total cholesterol, 
use of drugs, and index year.
Results: During a median follow-up time of 11.2 years (interquartile 
range: 11.6–12.2 years), there were 17,574 (0.51 per 100 person-years) 
CVDs, 5,334 (0.15 per 100 person-years) lung cancer, and 18,312 (0.52 
per 100 person-years) all-cause death. Compared to current smokers, the 
multivariable-adjusted HR (95% CI) for CVDs was 0.62 (0.47–0.81) in 
recent quitter with weight gain ≥3 kg, 0.58 (0.48–0.71) in recent quitter 
with weight gain <3 kg, 0.61 (0.57–0.65) in long-term quitter, and 0.63 
(0.61–0.66) in never smokers. Regarding lung cancer, the corresponding 
HRs were 1.07 (0.76–1.51), 0.66 (0.49–0.90), 0.67 (0.60–0.74), and 0.54 
(0.51–0.58). Regarding all-cause death, the corresponding HRs were 0.69 
(0.54–0.88), 0.70 (0.59–0.84), 0.59 (0.56–0.63), and 0.59 (0.57–0.61).
Conclusion: Smoking cessation was accompanied by a substantial weight 
gain was not associated with an increased risk of CVDs and all-cause 
death. However, smoking cessation without weight gain may significantly 
reduce lung cancer as well as CVDs.

PO2.007
The effect of sleep mismatch and sleep duration on obesity 
in the different age groups in Korea: Nation-wide cross 
sectional study

Kim, Y.; Shin, K.
Department of Family Medicine, Korea University College of Medicine

Introduction: Sleep duration is associated with obesity. Recent researches 
focused on sleep irregularity and found that it also contributes to obesity 
and insulin resistance. However, impacts of sleep irregularity such as sleep 
mismatch are not fully understood. Therefore, we investigate whether 
sleep mismatch is related with obesity among four age groups in Korean 
population.
Methods: We used data from Korea National Health and Nutritional 
Examination Survey in 2019 and total 6,606 people were included. The 
people were divided into 4 age groups (19-29 yr, 30-49 yr, 50-64 yr, and 
≥65 yr). Sleep mismatch was defined as mean weekend sleep duration lon-
ger than that of weekdays for over 2 hours. We analyzed the odds ratios 
(ORs) for obesity according to sleep mismatch and sleep duration by using 
multivariable logistic regression analysis. 
Results: The prevalence of obesity was highest in those who slept less than 
6hrs and without sleep mismatch. After adjusting for all covariates, those 
aged 35 to 64 and aged 55 to 64 who slept less than 6hrs and without 
sleep mismatch had increased ORs for obesity (OR=1.66 and 1.32, respec-
tively). However, those aged more than 65 yrs who sleep less than 6hrs 
and with sleep mismatch had higher risk ratios when they had 2.83 times 
increased OR for obesity. 
Conclusion: Among those who sleep less than 6 hours, those aged more 
than 65yrs with sleep mismatch showed significantly increased OR for 
obesity. In old population, sleep mismatch may be also considered as 
cause of obesity. 

Conflict of Interest: None Disclosed

Funding: No funding to report 

T2 = 2.7706, p<.001; T1 = 2.7706 vs. T2 = 3.1189, p<.05), and an increase 
in uncontrolled eating (T1 = 17.8600 vs. T2 = 18.7333, p<.05). Negative 
affect (T1 = 3.0 vs. T2 = 3.2, p=.07), positive affect (T1 = 2.4 vs. T2 = 
2.4, p=1.0), preventive measures (T1 = 4.3 vs. T2 = 4.3, p=.428), positive 
coping (T1 = 2.4 vs. T2 = 2.3, p=. 2239), well-being (T1 = 3.3 vs. T2 = 3.3, 
p=.610), cognitive restraint (T1 = 15.1 vs. T2 = 15.3, p=.054) and emo-
tional eating (T1 = 6.7 vs. T2 = 7.1, p=.278) had no statistically significant 
changes. 
Conclusions: After almost two years of pandemic, ALwO are more 
concern about consequences of COVID-19, and despite the increase of 
uncontrolled eating, they have counteracted the effects of stress by main-
taining preventive measures, restrictive eating behaviors, positive coping 
strategies, and increasing their time spent with loved ones.

Tab. 1. Comparison between scores at 2020 and at 1-2 year follow-up after 
COVID-19 pandemic of adults living with obesity (n=150).

T1 T2 t p

Preventive measures 4.3133 4.3556 -.794 .428

Worries related to COVID-19 3.9987 4.0760 -.931 .354

Negative affect 3.0511 3.2333 -1.783 .077

Positive affect 2.4333 2.4333 .000 1.000

Worries about consequences of 
COVID-19 2.9669 3.1218 -2.347 .020

Social contact (Direct sharing) 1.6400 2.7706 -3.545 .001

Social contact (Virtual sharing) 2.7706 3.1189 2.438 .016

Search for information 2.7085 2.5575 .800 .425

Positive coping 2.4360 2.3900 1.224 .223

Well-being 3.3647 3.3009 -.511 .610

Cognitive Restraint (CR) 15.1533 15.3333 -1.942 .054

Uncontrolled Eating (UE) 17.8600 18.7333 -2.311 .022

Emotional Eating (EE) 6.7267 7.1133 -1.089 .278

Body Mass Index (BMI) 37.47111 37.71314 -.794 .428

PO2.006
Weight Change after Smoking Cessation and Risk of 
Cardiovascular disease, Lung cancer and All-Cause Death:  
A Nationwide Cohort Study in South Korea

Ha, K.1; Jung, Y.2; Kim, D.1
1Department of Endocrinology and Metabolism, Ajou University School of 
Medicine, Suwon, Republic of Korea 
2Department of Pulmonary and Critical Care Medicine, Ajou University School 
of Medicine, Suwon, Republic of Korea

Introduction: Smoking cessation often leads to weight gain. However, the 
effect of weight gain after smoking cessation on disease is unclear. Thus, 
we aimed to examine the association of smoking cessation and subsequent 
weight change with incident cardiovascular disease (CVDs) and lung 
 cancer events, and all-cause death.
Methods: We included 302,468 people without a history of CVDs and 
cancer who underwent national health examinations from 2006 to 2008 
using the Korean National Health Insurance Service-National Sample 
Cohort. Smoking status was classified as follows; current smoker, recent 
quitter (within 6 years of stopping) with weight gain ≥3 kg, recent quitter 
with weight gain <3 kg, long-term quitter (>6 years), and never smoker. 
We defined CVDs as a composite of hospitalization for myocardial 
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PO2.009
Building the evidence base for a virtual reality education  
and training tool to reduce weight stigma in primary practice: 
a Person-Based Approach

Ryan, L.1; Heary, C.1; Birney, S.3; Crotty, M.4; Conlan, O.2; Walsh, J. C.1
1School of Psychology, University of Galway, Galway, Ireland 
2School of Computer Science and Statistics, Trinity College Dublin, Ireland 
3Irish Coalition for People Living with Obesity (ICPO), Dublin, Ireland 
4My Best Weight Clinic, Dublin, Ireland

Introduction: Weight-stigma (WS) is pervasive in primary care settings 
where it is associated with poor health outcomes1. There is a lack of evi-
dence-based education and training on weight-stigma for primary care 
practitioners (PCPs). Virtual Reality (VR) offers a sophisticated medium 
to deliver a multicomponent behavioural intervention that could address 
this training need. This research aims to develop the evidence-base neces-
sary to design, optimize and assess the acceptability of a VR weight-stigma 
education and training tool for PCPs using the person-based approach 
(PBA) to intervention design.
Method: The PBA will inform the key features and theoretical compo-
nents essential to achieve the intervention objectives over two stages of 
Intervention planning: (i) Evidence about user context and experience: 
synthesis of the literature; exploration of lived experience; user needs 
studies (ii) Programme theory and intervention development: theory of 
change; intervention planning table; guiding principles2. Data will be 
collected through qualitative evidence synthesis (QES), semi-structured 
interviews with patients living with obesity and PCPs. Data will be ana-
lysed using thematic analysis. Public and Patient Involvement (PPI) and 
stakeholder co-production from conception will assist in optimising the 
intervention to improve the provision of care for obesity while simultane-
ously enhancing the skillset required to do so. 
Discussion: The current research will combine health psychology prin-
ciples with cutting-edge technology to develop the evidence-base for an 
innovative education and training tool targeting weight stigma in primary 
practice.
References
1. Major B, Tomiyama J, & Hunger JM. The Negative and Bidirectional Effects of 

Weight Stigma on Health.OxfordHandbooksOnline.2017. 
2. Yardley L, Morrison L, Bradbury K, & Muller I. The Person-Based Approach 

to Intervention Development: Application to Digital Health-Related Behavior 
Change Interventions. Journal of Medical Internet Research.2015;17(1):e30.

PO2.010
Fiscal and pricing policies related to food and non-alcoholic 
drinks: a review of the evidence

Barry, L.1; Kee, F.1; Woodside, J.1; Cawley, J.2; Doherty, E.3; Clarke, M.1; 
Crealey, G.3; Duggan, J.3; O'Neill, C.1
1Centre for Public Health; Queen’s University Belfast; UK 
2Brooks School of Public Policy; Cornell University; Ithaca, NY, USA 
3John E. Cairnes School of Business and Economics; National University of 
Ireland, Galway; Co. Galway, Ireland

Introduction: Poor diet is a major contributor to the rise in non-com-
municable disease. It has been causally implicated in the development of 
a range of conditions and in consequence presents a significant avoidable 
burden to the health and social care system. The aim of this study was to 
review evidence on the effectiveness and acceptability of fiscal and pricing 
policies applied to food and non-alcoholic drinks to reduce diet-related 
non-communicable disease.
Methods: We undertook two umbrella reviews of systematic reviews to 
examine the evidence with respect to the effectiveness and acceptability 
of fiscal and pricing policies to reduce diet-related non- communicable 
disease. We developed and published protocols (PROSPERO; regis-
tration number CRD42021249212 and PROSPERO registration num-
ber CRD42021274454, respectively) prior to the initiation of searches. 
MedLine, EMBASE, PsychINFO, SCI, SSCI, Web of Science, Scopus, 
EconLit, the Cochrane Library, Epistemonikos, the Campbell Library and 

PO2.008
Acceptability of a brief 1:1 session delivered as part of the 
Healthy Habits in Pregnancy and Beyond (HHIPBe) pilot 
randomised controlled trial (RCT) to pregnant women with 
overweight and obesity

Moore, S. E.1; McGowan, L.1; Kelly, C. B.1; McClelland, J.1; Gallagher, D.1; 
Beekan, R. J.2; Cardwell, C. R.1; Croker, H.3; Eastwood, K.4; McGirr, C.1; 
O’Neill, R.1; O’Neill, C.1; Woodside, J. V.1; McKinley, M. C.1
1Centre for Public Health, School of Medicine, Dentistry and Biomedical 
Sciences, Queen’s University Belfast, Belfast, BT12 6BA 
2Leeds Institute of Health Sciences, School of Medicine, University of Leeds, 
Leeds, LS2 9JT 
3World Cancer Research Fund, London, N1 9FW 
4St Michael’s Hospital, University Hospitals Bristol and Weston NHS Foundation 
Trust, Southwell Street, Bristol, BS2 8EG

Introduction: Limited support is available to pregnant women with over-
weight and obesity to manage weight during pregnancy. Evidence-based 
and scalable gestational weight management interventions targeting diet 
and physical activity behaviours that are acceptable to women are needed. 
This research aimed to assess acceptability of a brief 1:1 session delivered 
to pregnant women (BMI between 25-38 kg/m2) during routine antenatal 
care as part of the ‘Healthy Habits in Pregnancy and Beyond (HHIPBe)’ 
behavioural intervention.
Methods: The HHIPBe intervention was an adapted version of the ‘Ten 
Top Tips for a Healthy Weight (10TT)’ intervention1 made suitable 
for pregnant women. It encourages the development of ten diet, physi-
cal activity and weight management habitual behaviours. Women were 
recruited in early pregnancy at three hospital sites across the Island of 
Ireland. Participants were randomised to the HHIPBe intervention [con-
sisting of a brief (15-20 minute) 1:1 intervention, supported by a leaflet, 
logbook and app in addition to routine antenatal care) or control (rou-
tine antenatal care]. Owing to the COVID-19 pandemic, the 1:1 ses-
sion was delivered remotely or in person (where feasible) by a midwife 
or researcher. Individuals who were delivering the 1:1 session received 
bespoke training. Acceptability of this component was assessed via 
six items on a study-specific evaluation questionnaire at 36 weeks ges-
tation and as part of semi-structured online interviews postpartum. 
Questionnaire data are presented as descriptive statistics using SPSS v25. 
Interviews were audio-recorded, transcribed and analysed thematically.
Results: Twenty-five women (age: 33.7±4.2 years; BMI: 29.7±3.4 kg/m2) 
participated in the HHIPBe study. Intervention group participants (n=14) 
completed the brief 1:1 intervention session with a midwife (n=12) or 
researcher (n=2). Interview data (n=8) revealed women were very sat-
isfied with the intervention session describing it as an encouraging and 
non-judgemental conversation with easy-to-understand information. 
Women felt that weight was discussed appropriately, with care taken over 
language used; however, the sensitive nature of this topic and potential for 
feeling judged was acknowledged. Questionnaire data (n=10) indicated 
all respondents agreed or strongly agreed that an appropriate amount of 
information was provided, that the information was delivered at an appro-
priate time, by appropriate staff and that the person delivering the inter-
vention was knowledgeable, empathetic and delivered the information 
sensitively. Remote delivery was considered straightforward. 
Conclusion: In the HHIPBe pilot RCT, a brief 1:1 session discussing diet, 
activity and weight during pregnancy was acceptable to women. These 
findings will be considered alongside other data from the pilot RCT to 
inform development of a full trial to examine the effectiveness and cost- 
effectiveness of a brief habit-based behavioural intervention that has the 
potential to be scaled up and integrated into routine antenatal care.
Reference
[1] Beeken RJ, Leurent B, Vickerstaff V et al. (2017) Int J Obes 41, 246–54.
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Conclusion: The equation of access to health care for persons with obesity 
is flawed, and cannot ensure their health, given the reality that we live in 
a nation with limited resources. It is essential that all parties, namely gov-
ernments and institutions, take on accountability by enacting policies that 
adequately ensure people’s health as a reflection of their respect for human 
rights. More than willpower, public policies are required.

PO2.012
The modifying role of environmental characteristics on the 
effectiveness of the SLIMMER diabetes prevention lifestyle 
intervention

Haveman Nies, A.1; Weis, T.2; Mackenbach, J. D.2; Feskens, E. J.3;  
Ter Beek, J.4; Duijzer, G.4; den Braver, N. R.2
1Chair group Consumption and Healthy Lifestyles, Wageningen University and 
Research, Wageningen, The Netherlands, GGD Noord- en Oost-Gelderland 
(Community Health Service), Warnsveld, The Netherlands 
2Department of Epidemiology & Data Science, Amsterdam University Medical 
Centres, location VUmc, Amsterdam, The Netherlands 
3Division of Human Nutrition and Health, Wageningen University and Research 
Wageningen, The Netherlands 
4GGD Noord- en Oost-Gelderland (Community Health Service), Warnsveld, 
The Netherlands

Introduction: Effectiveness of lifestyle interventions decreases over time 
and when they are translated from controlled to real-life settings. A sup-
portive environment may be key in maintaining lifestyle changes in the 
long-term. The aim of this study was to explore whether the effectiveness 
of the combined lifestyle intervention SLIMMER (SLIM iMplementation 
Experience Region Noord- en Oost-Gelderland) in reducing fasting insu-
lin and body weight on the long term (18 months) was modified by neigh-
borhood food-, physical activity- and social environmental characteristics.
Methods: Adults aged 40-70 years, recruited between October 2011 and 
September 2012, were randomly assigned to the intervention arm (10-
month dietary and physical activity program) and control arm (usual 
healthcare) and followed up for 18 months (n=240). Outcome measures 
for fasting insulin (pmol/L) and weight (kilograms) were collected at base-
line and 18 months. Data on the food-, physical activity- and social envi-
ronment were retrieved from Geoscience and Health Cohort Consortium 
(GECCO) and linked to participants’ residential postal codes. To inves-
tigate effect modification by environmental characteristics, linear mixed 
models were performed, adjusted for clustering in neighborhoods, with 
interaction terms (pinteraction< 0.20) and stratified analyses for neigh-
borhood characteristics.
Results: The overall intervention effects were a decrease in body weight of 
-2.5kg (-3.6; -1.4) in the intervention and a decrease of -7.7 pmol/L (-14.5; 
-0.15) in fasting insulin as opposed to the control group. In stratified anal-
yses, greater intervention effects were observed in the neighborhoods 
with supermarkets (-3.0 kg, pinteraction=0.08), local food shops (-3.3 
kg, pinteraction=0.13), high density of green space in the neighborhood 
(-13.0 pmol/L, pinteraction=0.07), high distance to recreational green 
space (-3.7 kg, pinteraction=0.15), and lower neighborhood SES (-3.2 kg, 
pinteraction=0.17). Intervention effects did not differ by presence of fast-
food outlets and neighborhood walkability.
Conclusions: Maintaining a healthy lifestyle may be supported in neigh-
borhoods with healthy attributes, such as supermarkets, local food shops 
and green space. However, neighborhoods with a lower SES and larger 
distance to recreational green space also seemed to support the mainte-
nances of a healthy lifestyle. Further exploration is needed to assess which 
mechanisms underlie this support in maintaining a healthy lifestyle and 
diabetes prevention by healthy environments.

Google scholar were searched for systematic reviews up to June 2021. This 
was supplemented with a review of recent primary studies to allow for the 
fact that new evidence may have emerged but not have been incorporated 
yet in systematic reviews. 
Results: We found robust evidence (albeit largely garnered from SSBs) to 
suggest that taxes can affect consumption if they are well-designed (that 
is, substantial in magnitude and where the opportunity for substitution to 
untaxed sugary alternatives is limited). We found limited evidence of pop-
ular support for taxes as a way of achieving changes to diet and a dearth of 
evidence on the impact of taxes and pricing policies on health outcomes. 
The paucity of real world evidence on the effects of such instruments on 
health is an important gap in the literature and may undermine arguments 
for the use of such instruments in the future. 
Conclusion: Taxes and pricing policies can affect consumption if deployed 
with due regard to price elasticity and the potential for substitution. There 
is limited evidence of public support for the use of taxes that may in part 
be grounded in the existing evidence base, general anti-tax sentiment, and 
suspicions related to the use of revenues from taxes. There is a paucity of 
real world evidence regarding the impact of such measures on health that 
may contribute to the lack of support among the public for their use.

PO2.011
Beyond willpower, obesity prevention and control  
require policies

Mejía De La Cruz, D. M.; Sánchez Marmolejos, A. S.; Rivas Ramírez, J. A.; 
Cedeño Bruzual, M. F.; Capellán Lerebours, N.; Echavarría Uceta, J. A.;  
Díaz Rodríguez, J.; Bell, M.; Mejía Severino, N. A.
Research Department, Hospital General de la Plaza de la Salud,  
Distrito Nacional, Dominican Republic

Introduction: Due to its association with higher rates of illness and death 
as well as higher healthcare expenses, obesity has been labeled a “deadly 
epidemic” of the twenty-first century (1). In the Dominican Republic, 
36.5% have overweight and 33.6% have obesity, making up to 70.1% the 
target of aggressive weight-control interventions (2). With the absence of 
state-wide programs that adequately handle the condition and widespread 
health insurance, our reality as a developing nation is not immune to the 
pandemic. 
Our country’s minimum salary is roughly 205 US dollars, and 70% of the 
population earns less than 536 US dollars (3). Faced with such a grim 
reality, and considering that in the DR junk food is less expensive than 
nutritious food, it’s clear that persons with inadequate economic resources 
will struggle to maintain a healthy weight. 
Even if the patient has the will, there are barriers to acquiring interdisci-
plinary programs, adequately trained doctors, healthy meals, medicines, 
and/or obesity surgery (4). As a result, health insurance companies must 
include coverage for obesity as a medical condition in their plans, and 
government policies must ensure that the public has access to all neces-
sary services at no cost. The purpose of this analysis was to determine 
 obesity treatment expenses in the DR as evidence for future policy- 
making decisions.
Materials and Methods: The national obesity protocol and implementa-
tion expenses were reviewed. 
Results: More than 30 separate laboratory procedures, ranging from basic 
blood counts to targeted diagnostics, were identified as required for obe-
sity management, at a cost of over US$700.00. When using innovative 
parenteral compounds, treatment can cost anywhere from US$1,200 to 
US$6,000, on top of the about US$1,300 for diagnostic procedures. Given 
the failure of medical and behavioral treatment, the cost of surgery can 
exceed US$7,000. However, the minimum income is only US$2,460 per 
year, and 70% of the population earns only US$6,428 per year, a sum that 
doesn’t cover the basic basket of the poorest 20% of the population.
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PO2.014
Effect of planned pauses versus continuous energy 
restriction on weight loss and attrition: a systematic review of 
randomised controlled trials of weight loss interventions

Wren, G. M.; Koutoukidis, D. A.; Scragg, J.; Tsompanaki, E.; Jebb, S. A.
Nuffield Department of Primary Care Health Sciences, University of Oxford, 
Oxford, UK

Introduction: It is unclear whether pausing a weight loss programme for 
a defined period of time (a planned pause) could enhance weight loss and 
reduce attrition. This systematic review of weight loss interventions aimed 
to investigate the effect of ‘planned pauses’ on weight loss and attrition. 
Methods: The MEDLINE, Embase, PsycINFO, Web of Science, and 
Cochrane databases along with two trial registries were searched from 
inception to March 2022. Randomised controlled trials of adults with 
overweight and/or obesity were included if they compared planned pause 
interventions with a comparator of either continuous energy restriction, 
usual care, or a minimal intervention. To be included, the intervention 
must have incorporated at least one pause accompanied by a return to 
broadly the same programme. Planned pauses were defined as intermit-
tent intervals of no less than 1-week long, where the pause interval could 
not be longer than the preceding intervention interval. Two indepen-
dent reviewers screened the studies for inclusion, extracted the data, and 
assessed risk of bias using the Cochrane risk of bias tool. Pooled mean dif-
ferences for weight change, and odds ratios for attrition, were calculated 
using random-effects meta-analyses.
Results: Seven trials (eight intervention arms), representing 652 partic-
ipants (75% female) were included. Pooled results did not detect a sta-
tistically significant difference in weight change between the planned 
pause group and the continuous energy restriction group, at the end of 
the active intervention (mean difference: -0.25 kg, 95% CI: -1.51 to 1.00), 
or at the final follow-up (mean difference: -0.72 kg, 95% CI: -2.92 to 1.48). 
There was no difference in attrition rate in the planned pause intervention 
groups versus the continuous energy restriction group at the end of the 
active intervention (risk ratio: 1.13, 95% CI: 0.91 to 1.41) or at final fol-
low-up (risk ratio: 1.04, 95% CI: 0.89 to 1.22).
Conclusions: Overall, planned pauses were comparable to continuous 
energy restriction in terms of weight change and attrition. Therefore, 
planned pauses can be incorporated into weight loss programmes with 
no reduction in weight loss, but there was no evidence that they reduced 
attrition.

PO2.015
Maternal diet and placental development and efficiency: 
role of maternal BMI

Teo, S. M.1; Murrin, C. M.1; Mehegan, J.1; Douglass, A.1; Hebert, J. R.2; 
Segurado, R.1; Kelleher, C. C.1; Phillips, C. M.1
1School of Public Health, Physiotherapy and Sports Science, University College 
Dublin, Dublin 4, Ireland 
2Cancer Prevention and Control Program and Department of Epidemiology 
and Biostatistics, Arnold School of Public Health, University of South Carolina, 
Columbia, South Carolina, United States of America

Introduction: The early life environment, including maternal diet and 
obesity, may influence offspring outcomes, with much focus on birth 
weight (BW). Emerging evidence suggests that maternal diet may also 
influence placental development and efficiency, determined by placental 
weight (PW) and BW:PW ratio, respectively. Higher PW and lower pla-
cental efficiency have also been reported among mothers with overweight 
and obesity (Wallace et al., 2012). Whether maternal body mass index 
(BMI) influences the relationship between maternal diet and placental 
outcomes is unknown. Therefore, our objective was to examine associa-
tions between a range of maternal dietary scores during early pregnancy 
with placental outcomes, and to investigate whether there was evidence of 
sexual dimorphism and differences based on BMI.

PO2.013
Assessment of Lifestyle Changes Related to Quarantine 
among Saudi Adults during the Early COVID-19 Pandemic: 
pre and post analysis

Abu Elenin, M. M.1; Abd El Fattah, N. K.2
1Health Management Program,Batterjee Medical College for Science and 
Technology, Jeddah Branch, Saudi Arabia - Tanta University Faculty  
of Medicine, Egypt 
2Department of Nutrition, High Institute of Public Health, Alexandria, University, 
Egypt. AL-Taif Joint Program of Preventive Medicine, Ministry of Health, 
Saudi Arabia

Background: The emergence of the COVID-19 pandemic interrupted the 
human’s life due to containment measures and the associated fears and 
distress. This emergent condition might restrain healthy eating and phys-
ical activity; for instance, limited access to daily grocery shopping might 
contribute to decreasing the intake of fresh fruit, vegetables, and fish, 
in favor of highly processed ones like; fast foods, unhealthy snacks, and 
ready-to-eat products, that are rich in sugars, salts and fats. Furthermore, 
the psychological and emotional responses to the pandemic might induce 
disordered eating attitudes and behaviors. This study aimed to examine 
the influence of COVID-19-related measures on the lifestyle behaviors of 
adults living in the kingdom of Saudi Arabia.
Methods: This study recruited 638 participants through a conve-
nience snowballing sample in Jeddah and Al-Taif cities, Saudi Arabia. 
Demographic characteristics,body weight, weight perception, diet regi-
men history, and tobacco smoking were measured through an anonymous 
self-reported electronic questionnaire. The previous data was collected 
about two points of time pre-pandemic (a month before COVID-19 was 
first spotted in Saudi Arabia) and during the pandemic (before the lock-
down was lifted on the 21st of June 2020). Financial distress during the 
pandemic, history of infection, and COVID-19 sources of information 
were also reported. Lifestyle behaviors were assessed before and during 
the pandemic using the healthy dietary habits index (HDHI) and the 
international physical activity questionnaire-short form (IPAQ-SF). 
Results: The mean age of respondents was 35.04 ± 7.24 years. and 65.8% 
of them were females.There was a significant increase in the proportion 
of overweight and obese participants (from 33.2%, 28.2% pre, to 33.9% 
and 29.8% post respectively). The study revealed significant changes in 
the dietary pattern; significant increase of fast food, French fries, and 
candies intake (p < 0.0001). There was a significant decrease in fresh fish 
and sugar-free drinks consumption (p < 0.0001). However, there was a 
significant improvement in some healthy eating habits included; cooking 
methods, trimming the fat from meat and chicken, lower use of additional 
salt, and purchasing low salted food (p < 0.0001). As well, vegetables and 
fruit intake had increased significantly. Meanwhile, sedentary time > 6 
hrs. has increased from 36.7% pre to 60.8% during the pandemic. The 
healthy dietary index score and physical activity MET-minutes/week val-
ues were 3.5% and 37.9% significantly higher before, compared to during 
the COVID-19 pandemic.
Conclusion: The COVID-19 pandemic had detrimental effects on healthy 
food choices and physical activity levels among adults,and lead to increase 
the body weight, which might reduce their overall health status. Public 
health agencies should tailor timely nutrition interventions to readjust, 
restore and maintain healthy living practices in such crisis. It is also rec-
ommended to integrate unhealthy lifestyle consequences within the con-
sistent surveillance system during pandemics.
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greater metabolic, mechanical, and psychological impact. Participants 
with obesity presented significantly more dietary transgressions com-
pared to persons with overweight and normal weight (skipping breakfast, 
eating less than 3 meals a day, greater consumption of sugary drinks and 
higher consumption of alcoholic beverages) as well as less practice of reg-
ular physical activity (p<0.001). The whole cohort had a poor consump-
tion of fruits, and vegetables together with a deficient consumption of 
water. About 75 to 80% of the cohort declared not to be a former smoker. 
Conclusions: Excess body weight in the cohort studied was worryingly 
high. Unhealthy dietary habits, little or no regular physical activity, a low 
educational level and unskilled professions explain the high prevalence of 
overweight and obesity in this study. Therefore, sociocultural factors are 
determinant in the unstoppable trend of excess body weight nationally 
and globally.

PO2.017
Analysis of the dietary and alcohol drinking patterns 
of people with excess body weight attending a specialized 
obesity unit to lose weight

Aguas Ayesa, M.1; Yárnoz Esquiroz, P.2; Olazarán, L.2; Perdomo, C. M.2; 
García Goñi, M.3; Silva, C.2; Escalada, J.2; Marcos, A.4; Frühbeck, G.5
1Department of Endocrinology & Nutrition, Clínica Universidad de Navarra, 
CIBER Fisiopatología de la Obesidad y Nutrición (CIBEROBN), ISCIII,  
Pamplona, Spain 
2Department of Endocrinology & Nutrition, Clínica Universidad de Navarra, 
CIBER Fisiopatología de la Obesidad y Nutrición (CIBEROBN), ISCIII, Obesity and 
Adipobiology Group, Instituto de Investigación Sanitaria de Navarra (IdiSNA), 
Pamplona, Spain 
3Department of Endocrinology & Nutrition, Clínica Universidad de Navarra, 
Pamplona, Spain 
4Immunonutrition Research Group, Department of Metabolism and Nutrition, 
Institute of Food Science and Technology and Nutrition (ICTAN)-CSIC,  
Madrid, Spain 
5Department of Endocrinology & Nutrition, Metabolic Research Laboratory, 
Clínica Universidad de Navarra, CIBER Fisiopatología de la Obesidad y Nutrición 
(CIBEROBN), ISCIII, Obesity and Adipobiology Group, Instituto de Investigación 
Sanitaria de Navarra (IdiSNA), Pamplona, Spain

Introduction: Unhealthy dietary habits and sedentarism coexist with the 
rising incidence of excess weight and associated comorbidities. Some cul-
tural beliefs tend to blame single nutrients like bread and beer as main 
culprits of unhealthy weight gain, despite lack of specific scientific evi-
dence. Therefore, we aimed to analyze the dietary and drinking patterns 
of people with excess weight, their main characteristics, plausible gender 
differences and impact on cardiometabolic risk factors with a particular 
focus on the potential contribution of beer consumption.
Methods: Data from 200 consecutive volunteers (38±12 years; 72% 
females) living with overweight or class I obesity attending the obesity unit 
to lose weight were studied. Dietary intake was collected using 24-h recalls 
and food frequency questionnaires. Reduced-rank regression (RRR) anal-
ysis was applied to identify dietary patterns (DPs). Anthropometry, total 
(Bod-Pod®) and visceral (Tanita ViScan™) fat percentage as well as indi-
rect calorimetry (Vmax29, SensorMedics Corporation), physical activity 
level and comorbidities were assessed. Blood pressure and circulating car-
diometabolic risk factors were measured.
Results: The study participants showed high waist circumference, adi-
posity, insulin resistance, dyslipidaemia, circulating concentrations of 
leptin, osteopontin, lipocalin 2, tenascin C, YKL-40, TNF-alpha, MCP-1, 
IL-1beta, IL-32, CRP, von Willebrand factor, homocysteine and fibrinogen 
together with low anti-inflammatory factors like adiponectin and inter-
leukin-4. An energy-dense, high-fat, low-fiber DP was observed. BMI 
showed a statistically significant (p<0.05) correlation with energy den-
sity (r = 0.80) as well as percentage of energy derived from fat (r = 0.61). 
Excess weight was associated with a DP low in vegetables, legumes and 
whole grains at the same time as being high in sweets, sugar-sweetened 
beverages, fat spreads, and processed meats. RRR analysis identified a DP 
characterized by high energy density and saturated fat exhibiting nega-
tive loadings (>-0.30) for green leafy vegetables, legumes, and fruits at 

Methods: This analysis of the Lifeways Cross-generational Cohort 
includes 247 mother-child pairs (48.6% male). Pre-pregnancy BMI 
was calculated from self-reported heights and pre-pregnancy weights. 
Mothers were classified according to BMI ≥ 25kg/m2 (with overweight 
or obesity (OWOB)) and ≤ 25kg/m2 (without OWOB). A validated 148-
item semi quantitative food frequency questionnaire assessed habitual 
maternal diet. Dietary scores reflecting dietary quality (Healthy Eating 
Index (HEI-2015)); inflammatory and antioxidant potential (energy- 
adjusted Dietary Inflammatory Index (E-DII) and Dietary Antioxidant 
Quality (DAQ)); and glycemic and insulinemic loads/indices (GL/GI, IL/
II) were calculated. BW and untrimmed PW were abstracted from linked 
hospital records, and the BW:PW ratio was generated. Linear regression 
analyses stratified by BMI and by offspring sex assessed maternal dietary 
scores associations with placental outcomes, with adjustment for potential 
confounders. 
Results: In the fully adjusted models, both the General and Pregnancy-
specific DAQ scores were negatively associated with PW in mothers 
with OWOB (B: -32.06, CI: -56.16, -7.95 and B: -29.73, CI: -52.78, -6.67, 
p=0.01, respectively). The crude positive PW associations for GI (B: 8.59, 
CI: 0.96, 16.22) in mothers with OWOB and for IL (B: 0.09, CI: 0.03, 0.16) 
in mothers without OWOB did not persist in the final model. There were 
no significant associations between any of the maternal dietary scores 
with BW:PW ratio when stratified by BMI. 
Evidence of sexual dimorphism was observed. In mothers with OWOB, a 
negative PW association with the General DAQ score was found in males 
(B= -39.77, CI: -76.85, -2.69, p=0.04), but not in females. In mothers with-
out OWOB, a negative PW association was found with the HEI-2015 score 
in males (B: -4.45, CI: -8.66, -0.23, p=0.04) and positive BW:PW ratio 
associations were observed for both DAQ scores in females (B: 0.124, CI: 
0.018, 0.231, p=0.02 and B: 0.121, CI: 0.015, 0.227, p=0.03 respectively).
Conclusion: The results of this novel investigation suggest that associ-
ations of maternal diet with placental outcomes may vary by maternal 
pre-pregnancy BMI status and offspring sex, highlighting the importance 
of optimal maternal diet and BMI in influencing placental development 
and placental efficiency.

PO2.016
Dietary habits, lifestyle, and weight changes in a cohort from 
the Balearic Islands

Blanco Anesto, J.1; Nicolau Ramis, J.2
1Nutriclinic, Clínica de Nutrición y Metabolismo 
2Endocrinology and Nutrition Department. Clinica Rotger

Introduction: Excess body weight (overweight + obesity) is recognized as 
one of the most important public health challenges in the world accord-
ing to its magnitude, the velocity of its increase and its negative effect on 
health, since it predisposes to chronic non-communicable diseases. 
Aims: To describe and assess dietary, lifestyle, and weight changes in an 
adult cohort made from the Balearic Islands. 
Methods: A cross-sectional study was carried out in 1826 participants 
older than 16 years. Gender, age, marital status, employment situation 
and educational level were recorded. Breastfeeding, obesity (in childhood, 
timeline, and family history) and type 2 diabetes were also registered. 
A  survey of dietary habits was carried out according to the MEDLIFE 
questionnaire (MEDIterranean LIFEstyle Index) to assess the adherence 
of a Mediterranean diet and lifestyle. The level of physical activity was 
determined according to the duration with the MEDLIFE questionnaire 
and considering regular 150 minutes per week or 30 minutes per day, 
scarce <150 minutes per week or <30 minutes per day and none without 
physical activity. Weight and height were evaluated. BMI was calculated 
by typing the participating according to the WHO criteria into normal 
weight, overweight and obesity. 
Results: 76.7% of the participants had an excess body weight. According 
to their BMI, they were classified as normal weight (426 participants; 
23.3%), overweight (696 participants; 38.1%), and obesity (704 partici-
pants; 38.6%). 13% of the people with obesity (PwO) had grade 3 obe-
sity and Grade 4 obesity, considered the most serious forms because their 
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prevalence of obesity in this population is important to propose changes 
in inappropriate habits and better quality of life and to reduce maternal 
mortality. This is descriptive cross-sectional observational study carried 
out in specialized obstetrics outpatient in Medicine School of University 
of São Paulo State, Brazil, to know the prevalence of overweight and obe-
sity, the food intake, and evaluate the gestational gain of weight of preg-
nant women.
Methods: pregnant women with HDP attended by the nutrition team in 
specialized obstetrics outpatient during January to December of 2022 were 
evaluated. Data collected from nutrition records elaborated, informing (i) 
nutritional diagnosis by pre gestational BMI (WHO,1985), (ii) gestational 
period and adequacy or inadequacy of weight gain (IOM, 2009), (iii) gas-
trointestinal symptoms and (iv) data from Food Consumption Markers 
for food consumption assessment (Ministry of Health 2019). 
Results: Thirty-three pregnant women, with a mean age of 33 years 
(SD6.7), were included in the study as in the 1st (30.3%), 2nd (54.5%) 
and 3rd (15.2%) trimester pregnant women. Among them, 90% have 
the nutritional diagnosis overweight pre gestational. On the other 
hand, 9 (27.3%) pregnant women had adequate weekly weight gain, 
while 15 (45.5%) insufficient and 9 (27.3%) excessive. Regarding Food 
Consumption Markers, 17 (51.5%) have a habit of eating meals watching 
TV; 27 (81.1%) consumed beans, 19 (57.6%) fresh fruits, 23 (69.7%) veg-
etables, 12 (36.4%) hamburgers and/or sausages, 30 (90.9%) sweetened 
beverages, 8 (24.2%) instant noodles, package dwellers or savory biscuits 
and 14 (42.4%) stuffed biscuits, sweets or sweets beverages.
Conclusions: HDP pregnant women presented a high prevalence of obe-
sity, corroborating the literature in its relation to the etiology of HDS. 
Nevertheless, most pregnant women who presented inadequate weight 
gain during pregnancy had insufficient weight gain, evidencing non-ideal 
dietary choices for the period. The food consumption is not in accordance 
with the recommendations of the Ministry of Health, and are obesogenic 
habits such as consumption of sweetened beverages, goodies and screen 
time during feeding. This study was important to establish a food and 
nutritional profile of the pregnant women in the outpatient clinic and 
guide the most critical management of nutrition for this population.

PO2.020
Does the prebiotic and probiotic supplementation influence 
eating behavior in patients with obesity?

Ben Othman, R.; Zemni, Z.; El Ghali, C.; Douiri, W.; Berriche, O.; Mizouri, R.; 
Ben Amor, N.; Mahjoub, F.; Jamoussi, H.
Obesity Research Unit, National Institute of Nutrition, Tunis, Tunisia

Introduction: Disordered eating attitudes and behaviors are common and 
persistent in patients with obesity. 
The objective of our work was to evaluate the effect of prebiotic and probi-
otic supplementation on eating behavior in addition to a weight loss pro-
gram in an adult population with obesity.
Methods: This is an interventional study involving 45 obese patients 
consulting the obesity unit of the Institute of Nutrition of Tunis in 2022. 
Patients were divided into 3 groups matched for age, sex and BMI: diet 
alone (G1), prebiotics (G2) (30g of carob/d) and probiotics (G3) (1 tablet 
of Lactibiane/d). Eating behavior and eating disorder symptoms (number 
of meals/day, number of snacks/day, snacking, night eating, binge eating, 
bulimia nervosa episodes) were assessed at T0 and at one month after the 
intervention (T1). No patients took antibiotics during the intervention 
period and no patient stopped taking carob. The statistical level of signifi-
cance was defined as p<0.05.
Results: The mean age was 48.73 ±7.7 years with a female predominance 
(93.3% of women). The number of meals per day did not change between 
T0 and T1 for the three groups. There was a significant decrease in the 
number of snacks per day between T0 and T1 only for the diet alone group 
(p=0.03). Snacking prevalence significantly decreased in the three groups 
between T0 and T1 (G1: p<0.001; G2: p=0.04; G3: p<0.001). For binge 
eating prevalence, a significant decrease was noted in the diet alone group 
(p=0.001) and the probiotic group (p=0.002). We also noted a significant 

the same time as showing positive factor loadings (>0.30) for processed 
foods, fat spreads, sugar-sweetened beverages, and sweets. A high intake 
of sugar-sweetened beverages was shown in both males and females. 
Furthermore, gender-specific differences were observed with men show-
ing a significantly higher (p<0.05) intake of calories derived from alcohol 
than women. However, energy intake derived from alcohol was not high 
(2.9 and 4.5% of total energy intake for females and males, respectively) 
showing that this was not the main factor explaining the energy imbalance 
between intake and expenditure. Interestingly, for both men and women 
wine represented globally the main source of total alcohol intake (p<0.05) 
as compared to beer and distillates.
Conclusion: An energy-dense, high-fat, low-fiber DP was observed in the 
cohort studied. Beer consumption cannot be blamed as the main culprit 
of excess weight. The focus on consumption of single nutrients does not 
resemble real-world intake behaviours. Capturing the DP provides more 
clinically relevant and useful information.

PO2.018
Association between red meat consumption and obesity 
in Polish women – evidence from validated food frequency 
questioner

Pastusiak, K.; Kregielska Narozna, M.; Bogdanski, P.
Department of Treatment of Obesity, Metabolic Disorders and Clinical Dietetics, 
Poznan University of Medical Science, Poznan, Poland

Introduction: Obesity is a heavy social burden. This is a disease of com-
plex etiology, including genetic and environmental factors. One of the 
most important aspect in the development of obesity is a type of a diet, 
which is followed by patients. There is scientific discourse on optimal 
nutrition model, which could be beneficial in the obesity and civilization 
diseases prevention. There are some evidence indicating that low con-
sumption of red meet could play favorable role in this aspect. The aim of 
this study was to verify potential relationship between the frequency of 
red meat consumption and appearance of obesity.
Methods: 995 Polish women were included in this study. Anthropometric 
measurements and food frequency were self-reported. The questioner was 
available via internet.
Results: The mean BMI was 30,56±6,35. 50% of participants were peo-
ple with obesity, 30% were overweight and 20% normal weight or under-
weight. 22% of participants did not consume red meet at all, 32% 1-3 
times a month, 25% once a week, 15% a few times a week, 5% once a day, 
1% a few times a day. The statistical analysis indicated that there is no rela-
tion between BMI and red meat consumption. There is also no statistically 
significant difference in red meat consumption between the groups.
Conclusion: Consumption of red meat is not associated with obesity in 
this study.
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Introduction: The etiology of Hypertensive Disorders of Pregnancy 
(HDP), including hypertension gestational and pre-eclampsia, remains 
uncertain, though it has been well known that obesity poses a special risk. 
HDP have been the main direct obstetric cause of maternal mortality in 
income countries, as Brazil, and is related with necessity of improve the 
care in the prenatal period of pregnant women. Dietary factors have been 
suggested to play a role in HDP, so knowing the dietary pattern and the 
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Impact of bariatric surgery on binge eating
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Steenackers, N.2; Pazmiño Lucio, S.2; Mertens, A.2; Vangoitsenhoven, R.2; 
Van Der Schueren, B.2
1Department of Endocrinology, University Hospitals Leuven, Leuven, Belgium 
2Department of Endocrinology, University Hospitals Leuven, Leuven, Belgium; 
Laboratory of Clinical and Experimental Endocrinology, University of Leuven, 
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3Neurology Department and Center for Brain & Disease Research, KU Leuven, 
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Introduction: Eating disorders are common in the bariatric surgery pop-
ulation (1). Especially binge eating, where someone eats a larger amount 
than one would normally eat within a short time frame. There is no con-
sensus on how to manage patients with binge eating in the context of 
bariatric surgery (2). This study aims to investigate whether people with 
binge eating before bariatric surgery are more frequently confronted with 
disordered eating after their procedure.
Method: Data for this study were collected in the UZ Leuven Obesity 
Clinic. Patients who register for bariatric surgery complete the Eating 
Disorder Examination Questionnaire (EDE-Q 6.0; 3) before their pro-
cedure. This questionnaire will be repeated during their follow-up till 
two years after surgery. The comparison was made in the prevalence of 
binge eating and characteristics of disordered eating before and after the 
procedure.
Results: Patients who did not complete the questionnaire post- operative 
were excluded. In total 196 patients were included to run complete case 
analyses, using Wilcoxon signed-rank test. Preoperative binge eating 
occurred in 36.22% of patients. The analyzes show no significant dif-
ference in prevalence of binge eating before and after surgery (33.16%; 
p = .597). There is also no significant difference in the number of days 
patients binge eat pre and postoperative (x̄ = 3.44 vs. x̄ = 2.50; p = .098). 
The total score of disordered eating showed no significant difference pre 
and postoperative (x̄ = 2.26 vs. x̄ = 2.18; p = .400; Min = 0, Max = 6). The 
subscales as well showed no significant difference before and after surgery, 
concretely the scales food restraint (x̄ = 1.59 vs. x̄ = 1.54, p = .586), worry 
about eating behavior (x̄ = 1.42 vs. x̄ = 1.36, p = .652), worry about body 
shape (x̄ = 3.15 vs. x̄ = 3.08, p = .660) and worry about weight (x̄ = 2.90 vs. 
x̄ = 2.74, p = .300).
Conclusion: These findings suggest that bariatric surgery doesn’t influ-
ence the occurrence of binge eating. Surgery isn’t sufficient to decrease 
the prevalence of disordered eating, but it also doesn’t raise the chances. 
Psychological support is necessary to treat disordered eating. Longitudinal 
studies with a longer follow-up of patients are needed. In this study we 
encountered difficulties with the EDE-Q that isn’t tailored for the bariatric 
population. Objective binge eating is no longer possible postoperative due 
to the restrictive nature of bariatric surgery. The development of ques-
tionnaires concerning eating problems after bariatric surgery is necessary.
References
1. Mitchell, J. E., King, W. C., Courcoulas, A., Dakin, G., Elder, K., Engel, S., & 

Wolfe, B. (2015). Eating behavior and eating disorders in adults before bariatric 
surgery. International Journal of Eating Disorders, 48, 215–222.

2. Aylward, L., Konsor, M., & Cox, S. (2022). Binge eating before and after 
bariatric surgery. Current Obesity Reports, 386–394.

3. Fairburn, C. G., Cooper, Z., & O’Connor, M. (2008). Eating disorder 
examination (16.0 D). In C. G. Fairburn (Ed.), Cognitive behavior therapy and 
eating disorders (pp. 265–308). New York, NY: Guilford Press.

Conflict of Interest: non disclosed

Funding: not applicable

decrease in nocturnal eating between T0 and T1 in the three groups (G1: 
p=0.04; G2: p=0.01; G3: p=0.04). Indeed, at T0, 29% of patients had noc-
turnal eating and at T1, none of them had any. The prevalence of bulimia 
nervosa episodes significantly decreased in the three groups (G1: p=0.09; 
G2: p<0.001; G3: p=0.001).For the comparison between groups: The three 
groups were similar for improvement of eating behavior/disorder.
Conclusion: The significant improvement in eating behavior/disorder 
was independent of symbiotic intake. Following a weight loss program 
with a multidisciplinary team including at least a nutritionist and a psy-
chologist is a promising alternative for improving eating disorders.
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Is binge eating associated with poor weight loss outcomes in 
people with obesity? A systematic review with meta-analyses
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Background: A significant number of people with obesity that seek 
weight loss treatments experience binge eating episodes. Nonetheless, it is 
unknown whether binge eating episodes can hinder weight loss outcomes. 
Objective: To compare weight change in people with or without binge eat-
ing submitted to a variety of weight loss treatments (e.g., bariatric surgery, 
pharmacotherapy, nutritional orientation, psychological therapies) 
Method: We conducted a systematic review with meta-analyses by search-
ing studies in PubMed, American Psychological Association (APA) and 
Embase in January 2022. We included studies that assessed binge eat-
ing in the pre-treatment phase and assessed body weight at pre- and 
post- treatment in people of any age that were submitted to weight loss 
treatments. The meta-analyses were conducted using Comprehensive 
Meta-Analysis (CMA), which provided the summary effect size and its 
95% confidence interval for each meta-analysis. 
Results: Thirty-four studies were included in our systematic review with 
a total of 10184 participants. Seventeen studies were included in the 
meta-analyses. Overall, we found no significant difference in weight loss 
between people with or without binge eating submitted to any type of 
weight loss treatment with an overall effect size of -0.117 (95% confident 
interval [CI] -0.405 to 0.171; P=0.426). When analyzed subgroups of inter-
vention, in surgery intervention people without BED lost more weight 
than people with BE (SMD=-0.538 CI=-1.066 to -0.010; P=0.046), but 
no difference in pharmacotherapy isolated or combined with behaviour 
therapy or behavior or nutritional intervention (SMD=0.434; CI=-0.216 
to 1.084; P=0.191) and (SMD=-0.084; CI=-0.478 to -0.310; P=0.675), 
respectively. Similarly, no statistical significant differences when analyzed 
short and long follow-up assessments following any type of weight loss 
treatment (SMD=-0.118; CI=-0.419 to 1.084; P=0.444). Eleven out of 
the 17 studies that were assessed qualitatively (i.e., not included in meta- 
analyses) did not show differences in weight loss in people with or without 
binge eating submitted to any type of weight loss of treatment, in 4 studies 
people with binge eating lost less weight than people without binge eat-
ing and in 1 study people with binge eating lost more weight than people 
without binge eating. 
Conclusion: This systematic review with meta-analyses showed no differ-
ence in weight loss in people with or without pre-treatment binge eating 
submitted to a variety of weight loss treatments. Therefore, weight loss 
should not be contraindicated on the grounds that it will not be effective 
in people with recurrent binge eating.
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Introduction: High consumption of sugar-sweetened beverages (SSBs) is 
associated with a high risk of cardiovascular disease. 1 The last report on 
the prevalence of SSBs consumption in Czechia was 17 years ago, 2 anal-
ysis of the current prevalence facilitates the design of appropriate public 
health policies. This study aims to determine the prevalence of SSBs con-
sumption during 2020 and 2022, and its association with cardiometabolic 
biomarkers, behavioral risk factors, and socioeconomic determinants.
Methods: A total of 730 participants with 33 to 73 years, from a random 
population-based survey in Czechia were assessed. The consumption of 
SSBs was evaluated using two methods: by calorie amount with a 24 hours 
dietary recall, and by frequency with a food frequency questionnaire.
Results: The prevalence of SSBs consumption by calorie amount was none 
52.5%, low 30.0%, and moderate-high 17.5%; by frequency was never 
16.0%, occasional 64.1%, and daily 19.9%. The SSBs intake was higher in 
men (p<0.001) and younger participants (p=0.001). Men consuming daily 
had higher waist circumference and visceral fat area compared to both 
occasional and never consumers. Higher SSBs consumption was associ-
ated with low household income, middle education level, and high total 
energy intake.
Conclusion: In total, 17.5% of participants consumed moderate-high 
amounts of SSBs and 20% drank SSBs daily. These results represent an 
increase in the prevalence of SSBs consumption in the last two decades. 
Public health policies should target men of younger age and people with 
low education and income.

PO2.025
Association of body weight variability with cardiovascular 
outcomes and death: a Korean nationwide cohort study

Kim, S.; Park, H.
Department of Family Medicine, Korea University Guro Hospital,  
Korea University College of Medicine, Seoul, Republic of Korea

Background: Compared to obesity, body weight variability (BWV) is 
relatively less known for its importance and has not been investigated in 
depth. Therefore, we aimed to identify the association between BWV and 
all-cause mortality as well as major cardiovascular outcomes, especially in 
Asian population.
Methods: We enrolled 379,573 individuals who underwent health exam-
inations executed by the Korean National Health Insurance System from 
2009 to 2017, and had three or more health examinations within previ-
ous 5 years and no history of prior myocardial infarction (MI) or stroke. 
Four indices were used to evaluate BWV, one of which was the variability 
independent of the mean (VIM). The result was extracted via a multivari-
ate-adjusted Cox proportional hazards regression analysis.
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Quest for a Dutch Questionnaire on eating behavior  
in post-bariatric patients
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Leuven, Leuven, Belgium

Introduction: Bariatric surgery is one of the most effective treatments for 
obesity. To further increase effectiveness, both in weight loss and in post-
operative mental and medical complications, investigations now focus 
on patient characteristics. Loss of control over eating (LOCE) is a patient 
characteristic that is frequently present in this population (1). Due to the 
restrictive nature of bariatric surgery, eating large amounts of food is no 
longer possible. The LOCE however will possibly not be affected by the 
restriction (2). Grazing is defined as a repetitive and unplanned eating 
of small amounts of food that is not related to feeling hungry and is seen 
as the equivalent of binge eating after bariatric surgery. There is a lack 
of questionnaires measuring this disordered eating behavior in a post- 
surgical population. The aim of the study is to construct a Dutch eating 
disorder questionnaire (The Post-Bariatric Eating Behavior Survey, PEBS) 
suited for a postsurgical population. 
Method: Data for this study were collected in the Leuven University hos-
pital obesity clinic. Patients living with obesity consulting for bariatric 
surgery complete the PEBS, a questionnaire constructed through in-depth 
interviews with patients who underwent bariatric surgery. The PEBS is 
focused on eating behavior and LOCE after bariatric surgery (eg. “How 
many of the last 28 days did you eat small amounts of food (sweet of salty) 
without planning, automatically?”). For this initial explorative study, we 
looked at the descriptives of eating disordered behavior in patients 2 years 
after their bariatric surgery.
Results: In total 375 patients completed the PEBS. Regarding post- 
bariatric LOCE, 18.9 percent of patients (N=71) responded eating small 
amounts of food without feeling hungry and with lack of control to stop at 
least once a week, with 22 patients (5.8 %) reporting daily eating episodes 
after bariatric surgery. Furthermore 8.3% of patients report eating sweets 
even if dumping syndrome is the typical result.
Conclusion: An important percentage of patients who underwent bariat-
ric surgery report having grazing episodes even if it results in debilitating 
side effects as dumping. The construction and validation of the Dutch 
Post-Bariatric Eating Behavior Survey focusing on this patient behavior is 
clinically relevant in the study for obesity and bariatric surgery.
References
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Metabolically (un)healthy obesity and risk of obesity-related 
cancers: a pooled study
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Background: Studies of obesity with or without metabolic aberrations, 
commonly termed metabolically unhealthy or healthy obesity, in relation 
to cancer risk are scarce. 
Methods: We investigated body mass index (BMI, normal weight/over-
weight/obesity) jointly and in interaction with metabolic health status 
in relation to obesity-related cancer risk (n=23,630) among 797,193 
European individuals. A metabolic score comprising mid-blood pressure, 
plasma glucose and triglycerides was used to define metabolically healthy 
and unhealthy status. Hazard ratios (HRs) and multiplicative interac-
tions were assessed using Cox regression, and additive interactions were 
assessed using the relative excess risk for interaction. All statistical tests 
were two-sided.
Results: Metabolically unhealthy obesity, with a baseline prevalence of 7%, 
was, compared to metabolically healthy normal weight, associated with an 
increased relative risk of any obesity-related cancer and of colon, rectal, 
pancreas, endometrial, liver, gallbladder, and renal cell cancer (p<0.05), 
with the highest risk estimates for endometrial, liver, and renal cell cancer 
(HRs, 2.55 to 3.00). Metabolically healthy obesity showed a higher rela-
tive risk for any obesity-related cancer and colon (in men), endometrial, 
renal cell, liver, and gallbladder cancer, though the risk relationships were 
weaker. There were no multiplicative interactions, but there were addi-
tive, positive interactions between BMI and metabolic health status on 
obesity-related and rectal cancer among men, and on endometrial cancer 
(p<0.05).
Conclusions: This study highlights that the type of metabolic obesity phe-
notype is important when assessing obesity-related cancer risk. In general, 
metabolic aberrations further increased the obesity-induced cancer risk, 
suggesting that both obesity and metabolic aberrations are useful targets 
for prevention.

Results: Respectively, 12046, 2115, 582, 289, 3426 and 5325 cases of all-
cause mortality, cardiovascular mortality, deaths from ischemic heart dis-
ease, deaths from stroke, MI and stroke were identified during follow-up. 
As the quartile of BWV increased, the risk of all-cause mortality serially 
increased after adjusting for the confounders. In comparison to the low-
est quartile group, the highest quartile group had hazard ratios (HRs) of 
1.61 (1.43–1.82), 1.34 (1.06–1.69), 1.97 (1.39-2.81), 1.25 (1.14-1.38) and 
1.27 (1.18-1.37) for cardiovascular mortality, deaths from ischemic heart 
disease, deaths from stroke, MI and stroke, respectively. In subgroup anal-
yses, VIM for body weight was more strongly associated with the risk of 
MI in aged>65 than in aged<65 (P for interaction = 0.042). VIM for body 
weight was more prominently associated with the cardiovascular mortal-
ity in females than in males (P for interaction = 0.037).
Conclusions: High weight variability may increase the risk of death and 
major cardiovascular diseases among women and individuals under the 
age of 65. Therefore, maintaining body weight steadily should be advised 
as a way to improve cardiovascular outcome.
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Association between persistant central obesity and the risk  
of hematological malignancies; A Nationwide  
Population-Based Study
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Background: There remains controversy about relationship between obe-
sity and hematological malignancies. We aimed to examine the association 
between obesity and hematological malignancies using a large-scale pop-
ulation dataset from the National Health Information Database (NHID).
Method: We performed a retrospective observational cohort study of 
1,651,960 persons aged 20 to 39 years between 2009 to 2012 and had 
annual examinations during the last 4 years of enrollment. We followed 
up to Dec. 31, 2019 using the NHID. We compared the risk of outcomes 
between the participants with persistent obesity group and control with 
never obesity during last five years. Outcome variables were lymphoma, 
multiple myeloma, and leukemia. All outcomes were analyzed by Cox 
proportional hazards regression analysis while controlling for baseline 
covariates.
Results: During 5.58 years of mean follow-up, lymphoma was diagnosed 
in 523 (0.029%/0.039%), multiple myeloma in 95 (0.005%/0.014%), and 
leukemia in 409 (0.024%/0.033%) participants (respectively, with never/
with persistent obesity). Multivariate-adjusted hazard ratios (HRs) for 
patients with persistent obesity demonstrated that these patients were at 
higher risk for multiple myeloma (Hazard ratio [HR] = 2.465; 95% con-
fidence interval [CI] 1.387–4.382) compared with controls with never 
obesity. However, persistent obesity was not associated with lymphoma 
(HR = 1.236; 95% CI 0.891–.1715) and leukemia (HR = 1.231; 95% CI 
0.863–.1755). These effects were independent of age, sex, smoking, alco-
hol consumption, physical activity, and body mass index.
Conclusion: In our large population study, obesity is associated with 
increased risk of multiple myeloma, but not lymphoma and leukemia 
among young adult aged 20 to 39 years.
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Other obesity-related cancers include oesophageal adenocarcinoma, and stomach-cardia cancer. Hazard ratios were calculated by use of Cox regression 
using age as time scale, adjusted for sex, baseline age, and smoking status and pack-years, and stratified by cohort and date of birth. HR, hazard ratio; CI, 
confidence interval; Met., Metabolically. Normal weight: 18.5≤BMI<25 kg/m2; Overweight: 25≤BMI<30 kg/m2; Participants with obesity: BMI≥30 kg/m2; 
Metabolically healthy: middle and lowest tertile of metabolic score; Metabolically unhealthy: top tertile of metabolic score. Metabolic score composes 
equal weight from mid-blood pressure, glucose, and triglycerides.

Fig. 1. Hazard ratios (95% confidence interval) of obesity-related cancers for specific sites in 797,193 women and men according to combinations  
of metabolic health status and body mass index.
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Hazard ratios were calculated by use of Cox regression using age as time scale, adjusted for sex, baseline age, and smoking status and pack-years, and 
stratified by cohort and date of birth. HR, hazard ratio; CI, confidence interval; Met., Metabolically. Normal weight: 18.5≤BMI<25 kg/m2; Overweight: 
25≤BMI<30 kg/m2; Participants with obesity: BMI≥30 kg/m2; Metabolically healthy: middle and lowest tertile of metabolic score; Metabolically unhealthy: 
top tertile of metabolic score. Metabolic score composes equal weight from mid-blood pressure, glucose, and triglycerides.

Fig. 2. Hazard ratios (95% confidence interval) of all obesity-related cancers, and common cancer forms in 397,082 women according to combinations of 
metabolic health status and body mass index.
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Hazard ratios were calculated by use of Cox regression using age as time scale, adjusted for sex, baseline age, and smoking status and pack-years, and 
stratified by cohort and date of birth. HR, hazard ratio; CI, confidence interval; Met., Metabolically. Normal weight: 18.5≤BMI<25 kg/m2; Overweight: 
25≤BMI<30 kg/m2; Participants with obesity: BMI≥30 kg/m2; Metabolically healthy: middle and lowest tertile of metabolic score; Metabolically 
unhealthy: top tertile of metabolic score. Metabolic score composes equal weight from mid-blood pressure, glucose, and triglycerides.

Fig. 3. Hazard ratios (95% confidence interval) of all obesity-related cancers and common cancer forms in 400,111 men according to  
combinations of metabolic health status and body mass index.
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PO2.030
The Association between Obesity and Nonalcoholic fatty liver 
disease (NAFLD): Cross sectional study

Hong, S.1; Lee, K.2; Park, J.1; Yu, S.1; Kim, D.1; Lee, C.1
1Department of Internal Medicine, Hanyang University, College of Medicine, 
Seoul, Republic of Korea 
2Division of Endocrinology and Metabolism, Department of Internal Medicine, 
Gil Medical Center, Gachon University of Medicine and Science

Background: Nonalcoholic fatty liver disease (NAFLD) is rapidly becom-
ing the most common cause of chronic liver disease due to an increase 
in the prevalence of obesity. NAFLD is associated with cardiometabolic 
morbidity including diabetes. In this study we analyzed the association 
between diabetes and NAFLD, obesity.
Method: We conducted a cross-sectional study using nationally repre-
sentative samples of 8,812 participants from the Korea National Health 
and Nutrition Examination Surveys 2010–2011. Fatty liver index (FLI) 
scores were calculated and FLI ≥ 60 was considered as having NAFLD. 
Participants with obesity was defined by BMI (≥ 25.0 kg/m2).
Results: The prevalence of NAFLD was 1.4% among participants without 
obesity and 30.1% among participants with obesity. After adjusting for 
multiple risk factors, a logistic regression analysis was performed. Obesity 
was associated with NAFLD (HR=30.62 95% CI 24.2-38.6, p<0.001). 
And NAFLD was associated with diabetes (HR=3.53 95% CI 1.32-9.41, 
p<0.001) even after adjusting obesity and in participants without obesity 
(HR=3.58 95% CI 2.09-6.13, p<0.001) and in participants with obesity 
(HR=2.64 95% CI 2.12-3.03, p<0.001).
Conclusion: Diabetes was associated with NAFLD but not obesity in this 
study. However, NAFLD was common in participants with obesity but not 
in participants without obesity.

PO2.031
Joint association of overweight/obesity and working 
conditions with subsequent sickness absence among young 
and midlife Finnish employees

Svärd, A.; Salmela, J.; Lallukka, T.
Department of Public Health, University of Helsinki, Finland

Introduction: Both overweight/obesity (OVOB) and strenuous working 
conditions are associated with increased sickness absence (SA), but their 
joint associations are poorly understood. We examined the joint associ-
ations of OVOB and strenuous physical and mental working conditions 
with subsequent SA among young and midlife Finnish employees.
Methods: Questionnaire data on body mass index and working condi-
tions—including physical and mental strenuousness of work and hours 
spent in physical work per day—were linked to employer’s SA register for 
4323 (78% women) employees of the City of Helsinki, Finland, who were 
19–39 years old at baseline in 2017. We calculated rate ratios (RR) for 
SA spells of 1–7 and 8+ days using negative binomial regression models 
among participants with normal weight and OVOB, and with and with-
out exposure to strenuous working conditions. SA follow-up started from 
the date of returning the questionnaire survey and continued until the 
employees quit working at the City of Helsinki or through March 2020.
The mean follow-up time was 2.1 years. Covariates included age, gender, 
marital status, employment status, alcohol use, smoking, and prior SA. 
Results: In all, 42% of participants were living with OVOB, 35% reported 
physically and 17% mentally strenuous work, and 27% had high physi-
cal work volume. Participants with both OVOB and exposure to physical 
working conditions had the highest age- and gender-adjusted RRs for SA 
spells of both 1–7 days (physical strenuousness RR 1.38, 95% CI 1.25–
1.52; physical workload RR 1.40, 95% CI 1.26–1.55) and 8+ days (physical 
strenuousness RR 1.87, 95% CI 1.60–2.18; physical work volume RR 2.04, 
CI 1.73–2.40). Participants with both OVOB and exposure to mentally 
strenuous work had the highest age- and gender-adjusted RRs for SA 
spells of 8+ days (for women, RR 1.93, 95% CI 1.26–1.89; for men, RR 
2.52, 95% CI 1.67–3.80). Among women bot not men, participants with 

PO2.028
The prevalence of obesity doubled among adults  
in Mid-Sweden between years 2000 and 2022

Molarius, A.1; Karlsson, J.2
1Centre for Clinical Research, Region Värmland, Karlstad, Sweden, Department 
of Public Health Sciences, Karlstad University, Karlstad, Sweden 
2University Health Care Research Center, Faculty of Medicine and Health, 
Örebro University, Örebro, Sweden

Introduction: Representative population surveys are important to follow 
the prevalence of obesity in the general population. The aim of this study 
was to investigate trends in the prevalence of obesity by gender and age 
in the general adult population in Mid-Sweden from year 2000 to 2022.
Methods: The study is based on large consecutive cross-sectional surveys 
sent to random population samples in years 2000, 2004, 2008, 2012, 2017 
and 2022 in five counties in Mid-Sweden. The overall response rates were 
67%, 65%, 60%, 53% 44% and 45%, respectively. The age group studied 
was 18-79 years. The study included 42 263, 39 670, 37 356, 32 993, 28 288 
and 29 204 respondents, respectively. Obesity (BMI≥30 kg/m²) was based 
on self-reported weight and height. 
Results: The age-standardised prevalence of obesity increased from 11% 
to 21% in women and from 10% to 20% in men between 2000 and 2022. 
Obesity increased in all age groups in both women and men. The preva-
lence was highest in the age group 50-59 years where 26% of the women 
and 27% of the men had obesity in 2022. Between 2017 and 2022, the 
overall prevalence of obesity increased from 18% to 21%.
Conclusion: The overall prevalence of obesity doubled in the general 
adult population in Mid-Sweden between 2000 and 2022 and increased in 
all age groups in both women and men. The increase was continuous and 
showed no tendency to level off in the recent years.

Conflict of Interest: None disclosed.

Funding: No funding to report.

PO2.029
Novel and conventional obesity indices and colorectal  
cancer in older people

Xu, L.
Department of Epidemiology, School of Public Health, Sun Yat-sen University

Backgrounds and Objective: Visceral adiposity index (VAI) and a body 
shape index (ABSI) were positively associated with risk of colorectal can-
cer (CRC), but whether they are superior to conventional obesity indices 
in predicting CRC remain unclear. This study aimed to examine the asso-
ciations between VAI and ABSI and CRC risk based on the Guangzhou 
Biobank Cohort Study, and to investigate their performance in identifying 
CRC compared with conventional obesity measures.
Methods: A total of 28,520 participants aged 50+ years without cancer 
history at baseline (2003-8) were included. CRC were identified by elec-
tronic medical records in Guangzhou Cancer Registry. Cox proportional 
hazards models were used to assess the association between each obesity 
indices and the risk of CRC. Discriminative abilities of obesity indices 
were assessed using area under the receiver-operating characteristic curve 
(AUC) based on logistic regression model.
Results: During an average follow-up of 13.9 (standard deviation = 3.6) 
years, 631 incident CRC were recorded. After adjusting potential con-
founders, the HR (95%CI) of per standard deviation increment of stan-
dardized BMI, WC, WHR, WHtR, VAI and ABSI were 1.08 (1.00, 1.17, 
P=0.045), 1.15 (1.06, 1.24), 1.17 (1.08, 1.27), 1.13 (1.04, 1.22), 1.04 (0.96, 
1.12) and 1.13 (1.04, 1.22), respectively. The results were similar for colon 
cancer, but none of the indices were significantly associated with an 
increased risk for rectal cancer. All indicators have similar discriminative 
abilities for CRC with AUC values between 0.60 and 0.70.
Conclusions: VAI and ABSI were not superior to conventional abdominal 
obesity indicators (i.e.WC, WHR and WHtR) in predicting CRC. WC was 
recommended as obesity measure for evaluation of CRC risk considering 
its simplicity and feasibility.
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PO2.033
Causal associations of sleep apnea, snoring with 
cardiovascular diseases, and the role of body mass index: 
a Mendelian randomization study

Wang, J.1; Campos, A.2; Rentería, M.2; Xu, L.3
1School of Public Health, Sun Yat-sen University, Guangzhou, China 
2Department of Genetics & Computational Biology, QIMR Berghofer Medical 
Research Institute, Herston, QLD, Australia 
3School of Public Health, Li Ka Shing Faculty of Medicine, The University of 
Hong Kong, Hong Kong SAR, China

Aims: Previously, observational studies have identified associations 
between sleep apnea (SA) and cardiovascular diseases (CVDs), whereas 
whether the associations causal remain unclear. 
Methods: We used the bi-directional, two-sample Mendelian random-
ization (MR) study to assess the existence and direction of the causal 
relationship between SA or snoring and CVDs. Multivariable MR was 
used to assess the direct effect of SA on CVDs after adjusting for BMI. 
Single-nucleotide polymorphisms (SNPs) predicting SA and snoring were 
obtained from the latest genome-wide association study, which combined 
five cohorts with a total number of 25,008 SA cases, 172,050 snoring cases 
(total = 523,366). 
Results: Among the analytic sample of 523,366 individuals (25,008 SA 
cases and 172,050 snoring cases), and after correcting for multiple testing, 
IVW showed SA and snoring increased the risk of hypertension (odds ratio 
(OR)=1.03, 95%CI 1.02-1.05 and 1.05, 1.03-1.07), and CAD (1.41,1.19-
1.67 and 1.61,1.26-2.07) with all false-discovery rate (FDR) <0.05, but 
such associations were decreased dramatically after adjusting for body 
mass index (BMI) using MVMR-IVW (0.06<FDRBMI adjusted<0.20). SA 
and snoring were not associated with AF, HF and stroke. The presence of 
hypertension may increase the risk of SA (1.53, 1.04-2.25), but this associ-
ation did not pass the multiple comparisons (FDR > 0.05).
Discussion: Our results suggest SA and snoring increased the risk of 
hypertension and CAD, and these associations may partly be driven by 
BMI. Conversely, no evidence of CVDs causally influencing SA or snoring 
was found.

both OVOB and exposure to mentally strenuous work had the highest 
RRs for SA spells of 1–7 days as well (RR 1.42, 95% CI 1.22–1.65). These 
associations attenuated but remained after full adjustments for covariates.
Conclusion: Employees with both OVOB and exposure to strenuous 
physical and mental working conditions had the highest rates of SA spells 
compared to those without these conditions or with only one condition. 
Thus, the joint contribution of OVOB and strenuous working conditions 
to SA should be considered when aiming to reduce employees’ SA. For 
instance, employers might benefit from providing employees adequate 
support for weight management and adherence to healthy lifestyles (e.g., 
through occupational health care services) while improving employees’ 
working conditions (e.g., by modifying workplace ergonomics and work 
arrangements).

PO2.032
Associations of MC4R gene polymorphisms with twins’ 
anthropometric measurements

Raskiliene, A.1; Petkeviciene, J.2; Ceponyte, V.1; Kriaucioniene, V.2; 
Kucinskas, L.1
1Institute of Biology Systems and Genetic Research, Lithuanian University  
of Health Sciences, Kaunas, Lithuania 
2Health Research Institute, Faculty of Public Health, Lithuanian University  
of Health Sciences, Kaunas, Lithuania

Introduction: The melanocortin-4 receptor (MC4R) gene is involved in 
the leptin-melanocortin regulation pathway, which is essential for the 
control of energy homeostasis. The single nucleotide polymorphisms of 
this gene are associated with increased total energy intake and overweight. 
Twin studies are used to determine the importance of genetic and envi-
ronmental factors to various traits and diseases such as obesity. This study 
aimed to examine the associations of MC4R rs17782313 C/T, rs12970134 
A/G, and rs17700633 A/G with the anthropometric measurements of 
twins. 
Methods: The study population was 150 twin pairs (64.7% women, 18 
years and older) from the Lithuanian University of Health Sciences Twin 
Center Registry. Inclusion criteria: known zygosity; known body weight 
and height; same-sex twins; available DNA. Weight and height were used 
to calculate BMI. Dietary and physical activity habits were assessed using a 
questionnaire. Twin zygosity was determined by DNA zygosity test using 
the 15 short tandem repeats regions. Genomic DNA from peripheral 
blood leukocytes was extracted using a salting-out extraction procedure. 
Genotyping of rs17782313, rs12970134, and rs17700633 polymorphisms 
were performed using a Real-Time Polymerase Chain Reaction. A genetic 
risk score was calculated as the unweighted sum of the number of risk 
alleles (0, 1, or 2) of the three polymorphisms.
Results: 80 twin pairs were monozygotic (MZ) and 70 were dizygotic 
(DZ). The prevalence of overweight (BMI≥25 kg/m²) was 26.3% among 
MZ and 28.6% among DZ twins. The correlation coefficients between the 
BMI of MZ and DZ twin pair members were 0.90 and 0.67, weight – 0.92 
and 0.67, and height – 0.93 and 0.85, respectively (p<0.001). The mean 
difference between the BMI of DZ twin pair members was 2.8 (3.1) kg/m², 
while among MZ - 1.5 (1.6) kg/m². Stronger associations were found 
between the dietary and physical activity habits of MZ twin pairs than 
DZ twins. 
The frequency of the MC4R rs17782313 C allele was 19%, the rs12970134 
A allele - 22%, and the rs17700633 A allele - 27%. Overweight was most 
prevalent among rs17782313 CC genotype and rs12970134 AA genotype 
carriers (88.9% and 60.0%, respectively). Homozygotes of rs17782313 
CC, rs12970134 AA, and rs17700633 AA had the highest body weight. 
Linear regression analysis showed that each C allele of polymorphism 
rs17782313 significantly increased BMI by 1.367 kg/m², and each A allele 
of polymorphism rs12970134 increased BMI by 0.837 kg/m². Analysis of 
associations between genetic risk score and BMI identified an increase in 
BMI by 0.492 kg/m² for each risk allele of analysed polymorphisms. 
Conclusions: Associations between anthropometric measurements of 
MZ twin pair members were stronger than among DZ. Analysed MC4R 
gene polymorphisms were associated with the increase in body weight 
and BMI of twins.

Fig. 1. Graphical Abstract.
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PO2.035
Sociodemographic characteristics, lifestyles, comorbidities, 
and COVID-19 in individuals with and without excess of 
weight in Catalonia, Spain: a retrospective, population-based 
cohort study

Bissacco, C.; Villalobos, F.; Pallejà Millán, M.; Segundo, E.
Fundació Institut Universitari per a la recerca a l’Atenció Primària de Salut Jordi 
Gol i Gurina (IDIAPJGol), Barcelona, Spain

Rationale and Background: Excess of weight and COVID-19 are both 
worldwide epidemics. Previous studies suggest that sociodemographic 
characteristics, alcoholism, smoking, and metabolic conditions (Diabetes 
mellitus tipo 2, hypertension and lipid abnormalities) are risk factors for 
COVID-19 infection in individuals with excess of weight. 
Objective: To describe the sociodemographic characteristics, lifestyles, 
and comorbidities in individuals with and with excess of weight, diag-
nosed with COVID-19, living in Catalonia, Spain. 
Study Design: A retrospective, population-based cohort study conducted 
from the 1st of January 2020 to the latest data availability.
Population: Adults (≥18 years) with at least one register of body mass 
index (BMI) during the study period. 
Data Source: The study will include data from the Sistema d’Informació 
per al Desenvolupament de la Investigació en Atenció Primària (SIDIAP) 
data base. 
Variables: Variables of interest are sociodemographic characteristics: age 
and sex; lifestyle factors: body mass Index (BMI), alcoholism and smok-
ing; COVID-19 infection (COVID-19 diagnoses codes (ICD10-CM), and 
positive RT-PCR or antigen tests); exposure to COVID-19 vaccinations 
prior and after COVID-19, and comorbidities at least with one year of 
diagnosis prior to COVID-19 infection. 
Data Analysis: This is a descriptive study with no hypothesis tested. The 
data will be presented as mean and standard deviation (SD) for continu-
ous variables, and frequencies and percentages for categorical variables. 
Kruskal–Wallis test or χ2 were used for comparisons of continuous and 
categorical variables among groups. 
Results: This study included 527029 individuals diagnosed with COVID-
19 infection: 157755 without excess of weight (≤25 Kg/m2) and with excess 
of weight (>25 Kg/m2). A high percentage were women in both groups. 
Individuals with excess of weight were older than individuals without 
excess of weight. In addition, a high percentage of individuals with excess 
of weight had a high alcoholic risk compared to individuals without excess 
of weight. With respect to comorbidities, individuals with excess of weigh 
had many comorbidities compares to individuals without excess of weight 
(Diabetes mellitus tipo 1 y 2, hypertension, kidney disease chronic, lipid 
abnormalities, respiratory disease chronic and Serious heart conditions). 
Conclusion: These are preliminary results from a series of analyses 
regarding the association of sociodemographic characteristics, lifestyle 
and comorbidities, and COVID-19 infection in individuals with excess 
of weight. The descriptive results showed that age, alcoholism and comor-
bidities could be associated with COVID-19 infection in individuals with 
excess of weigh. Further analysis need to be done.

PO2.034
Body Mass Index and Case Fatality after Hospitalization 
for Hyperglycemic Crises: A Nationwide Cohort Study  
in South Korea

Ha, K.; Kim, D.
Department of Endocrinology and Metabolism, Ajou University School of 
Medicine, Suwon, Republic of Korea

Introduction: The hyperglycemic crisis, an acute complication of dia-
betes including diabetic ketoacidosis and hyperglycemic hyperosmolar 
state, can lead to coma and/or death. Obesity may contribute to adverse 
outcome in diabetes. However, the effect of obesity on hyperglycemic cri-
sis fatality remains uncertain. Thus, we explored the association between 
body mass index (BMI) and 30-day case fatality after hospitalization for 
hyperglycemic crises.
Methods: We included 704 people with diabetes who were hospitalized for 
hyperglycemic crisis from 2010 to 2019, except people with underweight 
using the Korean National Health Insurance Service-National Sample 
Cohort (NHIS-NSC). BMI was calculated as the weight (kg) divided by 
the height squared (m²). Participants were classified as normal weight 
(18.5–22.9 kg/m²), pre-obesity (23.0–24.9 kg/m²), obesity class I (25.0–
29.9 kg/m²), or obesity class II (≥ 30.0 kg/m²) according to the guidelines 
of the Korean Society for the Study of Obesity. The 30-day case fatality for 
hyperglycemic crisis defined as people who any cause died within 30 days 
after discharge. Cox proportional hazards models were used to evaluate 
the associations of BMI with 30-day case fatality, as well as calculating 
hazard ratios (HRs) and 95% confidence intervals (95% CIs), and adjust-
ing for the potential confounders of sex, age, household income, fasting 
glucose, type and duration of diabetes, number of admissions for hyper-
glycemic crisis, use of insulin, comorbidities, and index year.
Results: During a median follow-up time of 2.2 years (interquartile range: 
0.5–4.4 years), 82 (11.6%) case fatality were recorded. Compared to peo-
ple with normal weight, the age-adjusted HR (95% CI; P-value) for 30-day 
case fatality was 1.53 (1.00–2.37; 0.052) in people with pre-obesity and 
obesity. The multivariable-adjusted HR (95% CI; P-value) was 1.56 (1.00–
2.43; 0.049) in people with pre-obesity and obesity. In stratified analyses 
by age groups (< 70 years, or ≥ 70 years), people with pre-obesity and 
obesity had a significantly increased fatality risk in people aged < 70 years 
(HR, 2.28; 95% CI, 1.06–4.93; P-value, 0.035), but not in older adults aged 
≥ 70 years (HR, 1.18; 95% CI, 0.67–2.09; P-value, 0.057).
Conclusion: People with pre-obesity and obesity are more likely to die 
within 30 days following hyperglycemic crises than people with normal 
weight.
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Catalonia, Spain. We defined overweight and obesity operationally as 
having a measurement of BMI ≥ 25 kg/m² and <30 kg/m² and ≥ 30 kg/m², 
respectively. IRs were calculated monthly and grouped by the different 
stages of the COVID-19 pandemic in Catalonia: (1) the pre-lockdown 
(January, 2010-February, 2020), (2) lockdown (March-June, 2020) and, 
(3) post-lockdown 1 (July, 2020-September, 2020), (4) post-lockdown 
2 (October, 2020-December, 2020), and (5) post-lockdown 3 (January, 
2021-June, 2022) periods.
Results: A total of 4,732,057 individuals with a valid BMI measurement 
were included. The overweight and obesity IRs were 54.5 and 52.0 per 
1000 person-years (95% confidence intervals [CI]: 54.4 - 54.5 and 51.8 - 
52.1) during the pre-lockdown period, respectively. It decreased during 
the lockdown period (11.1 and 12.7 per 1000 person-months [10.9 - 11.3; 
12.4 - 13.0]), but substantially increased during the following periods 
(post-lockdown 1: 10.2 and 12.5 per 1000 person-year [9.9 - 10.4; 12.1 - 
12.9], post-lockdown 2: 17.5 and 21.6 per 1000 person-year [17.1 - 17.8; 
21.1 - 22.1], and post-lockdown 3: 28.5 and 35.2 per 1000 person-year 
[28.3 - 28.7; 34.9 - 35.5]), respectively. These differences were similar by 
sex, age group and socioeconomic status.
Conclusion: The COVID-19 pandemic has resulted in a substantial 
reduction in the incidence of adult overweight and obesity in Catalonia, 
particularly during the lockdown period. These results suggest the reduc-
tion of monitoring of adult overweight and obesity in primary care with 
incidences still below the levels observed during pre-pandemic years.

PO2.036
Impact of the COVID-19 pandemic on the incidence of adult 
overweight and obesity in a large population-based cohort 
study in Catalonia, Spain

Jansana, A.1; Pistillo, A.2; Raventós, B.2; Nurn, E.3; Freisling, H.1;  
Duarte Salles, T.2
1International Agency for Research on Cancer (IARC-WHO), 150 Cours Albert 
Thomas, 69008 Lyon, France 
2Fundació Institut Universitari per a la recerca a l’Atenció Primària de Salut Jordi 
Gol i Gurina (IDIAPJGol), Gran Via Corts Catalanes, 587 àtic, 08007, Barcelona, 
Spain 
3Centre for Statistics in Medicine (CSM), Nuffield Department of Orthopaedics, 
Rheumatology and Musculoskeletal Sciences (NDORMS), University of Oxford, 
Oxford, UK

Introduction: In 2020, the COVID-19 pandemic had a deep impact on 
individuals, health systems and the obesogenic environment. COVID-
19 government restrictions to control the COVID-19 pandemic led to 
changes in diet and physical activity patterns, both directly related to 
increased body mass index (BMI). Longitudinally assessing the incidence 
of overweight and obesity during the different phases of COVID-19 pan-
demic allows to identify turning points in the incidence of obesity. In this 
study we aimed to describe the impact of the COVID-19 pandemic on 
trends in incidence rates (IR) of adult obesity in Catalonia, Spain.
Methods: Population-based cohort study using primary care records 
of people aged >18 years between January, 2010 and June, 2022 in 

Tab. 1. Sociodemographic characteristics, lifestyles, comorbidities and vaccination in individuals with and without excess 
of weight diagnosed with COVID-19 infection.
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PO2.038
A Retrospective Cohort Study on Major Obesity Indicators 
and the Risk of Type 2 Diabetes in Pre and Postmenopausal 
Women

Kim, D.; Nam, M.; Kim, H.; Park, J.; Lee, A.; Choi, Y.
Korea University Ansan Hospital

The impact of obesity could differ according to menopausal status since 
women undergo significant physiologic and metabolic changes due to 
menopause. We aimed to investigate the association between various 
major obesity indicators and risk of new-onset type 2 diabetes (T2DM) 
according to menopausal status using large-scale cohort data. A total of 
1,120,110 premenopausal and 1,228,538 postmenopausal women who 
underwent Korean National Health Insurance Service (NHIS) cancer 
screening in 2009 were analyzed. The data were followed until 2018. Cox 
proportional hazards regression analysis were used to assess the effect of 
independent variables of body mass index (BMI), waist circumference 
(WC), and waist-to-height ratio (WHtR) on dependent variable new-on-
set T2DM. After adjusting for potential confounders, the adjusted hazard 
ratios (HRs) and 95% confidence intervals (CIs) of developing T2DM 
were analyzed. In the premenopausal group, the HR of obesity BMI (≥25 
kg/m2, <30 kg/m2) women was increased to 3.444 (95% CI: 3.357–3.533) 
compared to the normal BMI (≥18.5, <23 kg/m2) women as a reference. 
In the postmenopausal group, there was also a higher HR of 1.975 (95% 
CI: 1.947–2.004) in the obesity BMI women. The similar association of 
increasing HR of T2DM was shown in pre and postmenopausal group 
when stratified by WC and WHtR. This nationwide cohort study revealed 
that obesity and abdominal obesity, defined by various obesity indicators, 
increased risk of acquiring T2DM in both pre and postmenopausal group, 
while impact being higher in the premenopausal group. Therefore, weight 
management and lifestyle modification is suggested at an early age in 
women.

PO2.037
Prevalence of Obesity among the Adult Population  
(19-75+ years old) in Bulgaria in 2020

Duleva, V.1; Chikova Iscener, E.1; Rangelova, L.1; Dimitrov, P.2
1National Center of Public Health and Analyses, Dep. Food and Nutrition,  
Sofia, Bulgaria 
2National Center of Public Health and Analyses, Director of NCPHA

Introduction: Obesity is among one of the serious public health prob-
lems that Bulgaria faces in the last decades. It is one of the major risk fac-
tors for the development of chronic non-communicable diseases (NCDs) 
among the adults leading to increased morbidity, premature mortality 
and reduced quality of life. The present study aims to assess the current 
prevalence of obesity among the adult population (aged 19-75+ years) in 
Bulgaria.
Methods: In 2020, a cross-sectional study was conducted on a nation-
ally representative final effective sample of 3158 adults aged 19 to 75+ 
years within the framework of the National Study of Risk Factors for the 
Health of the Population in Bulgaria (2020). Height and body weight were 
measured by trained personnel with calibrated standardized equipment 
according to World Health Organization (WHO) methodology. Obesity 
was assessed by the anthropometric index-Body Mass Index (BMI) 
and the relevant WHO Standard, 1997. The statistical data processing 
was performed with the statistical software package SPSS for Windows, 
version 15.0.
Results: The prevalence of obesity among the group of adults aged 19-75+ 
years was 21.4% (15.4% obesity class I; 4.4% obesity class II and 1.6% obe-
sity class III respectively). The prevalence of obesity among men was 23.2% 
and among women - 20%, with mild degrees of obesity (BMI 30÷34.99) 
being the most prevalent (17.5% for men and 13.9% for women). The 
relative share of obesity among the studied population increased signifi-
cantly with age - from 5.3% among men aged 19-29 years to 30.8% among 
men aged 60-74+ years and from 7.6% among women aged 19-29 years to 
29.3% among women aged 60-74+ years. Within the studied population 
the highest prevalence of obesity was found among the group of men aged 
60-74 years-30.8%.
Conclusion: The obesity prevalence among the adult population in 
Bulgaria is relatively high affecting every fifth person. The results from the 
present study strenghten the rational for the development and implemen-
tation of large-scale national programs to tackle the public health problem 
of obesity among the adult population of the country with a special focus 
on men and the elderly population (60-74 years).

Fig. 1. Monthly incidence rates (IR) of adult overweight and obesity in Catalonia, Spain.
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PO2.040
Metabolic phenotypes of excess body weight and risk 
of impaired kidney function

Leone, A.1; Menichetti, F.1; De Amicis, R.2; Foppiani, A.1; Bertoli, S.2; 
Battezzati, A.3
1ICANS-DIS Department of Food Environmental and Nutritional Sciences 
University of Milan Italy 
2ICANS-DIS Department of Food Environmental and Nutritional Sciences 
University of Milan Italy, IRCCS Istituto Auxologico Italiano Obesity Unit and 
Laboratory of Nutrition and Obesity Research Department of Endocrine and 
Metabolic Diseases Milan Italy 
3ICANS-DIS Department of Food Environmental and Nutritional Sciences 
University of Milan Italy, Clinical Nutrition Unit Department of Endocrine and 
Metabolic Medicine IRCCS Istituto Auxologico Italiano Milan Italy

Introduction: Excess body weight and metabolic syndrome are major 
public health problems worldwide that frequently coexist, and are both 
risk factors for reduced kidney function (RKF). However, some people 
with excess body weight do not present metabolic abnormalities and are 
considered metabolically healthy (MHEW). Several studies reported that 
people with excess body weight had a higher risk for RKF, independently 
from the metabolic phenotype, than healthy people with normal weight. 
However, it is unknown if MHEW have a different risk of impaired kidney 
function from metabolically unhealthy people with excess body weight 
(MUEW).
Methods: A cross-sectional study of 8263 participants (67.5% females, 
mean age: 47±13 years) with overweight (52.9%) and obesity (47.1%) 
recruited at the International Center for the Assessment of Nutritional 
Status (ICANS, University of Milan) was carried out. Anthropometric 
measurements (weight, height, and waist circumference (WC)), blood 
pressure, blood parameters (glucose, triglycerides, HDL-cholesterol, and 
creatinine) were taken. Lifestyle-related information (physical activity 
and smoking habits) were investigated. MHEW were defined as people 
with overweight or obesity but free of metabolic abnormalities defined 
according harmonized criteria for metabolic syndrome (with exclusion 
of WC). MUEW were defined as people with overweight or obesity 
and at least one metabolic syndrome criteria (with exclusion of WC). 
Glomerular filtration rate (eGFR) was calculated through the EPI-CKD 
predictive formula. Normal renal function was defined as eGFR 90-125 
ml/min/1.73m². Higher values indicated hyperfiltration, values ranged 
60-89 ml/min/1.73m² a mild RKF, while values <60 ml/min/1.73m² indi-
cated a moderate/severe RKF. A multinomial logistic model adjusted for 
sex, age, BMI, smoking and physical activity was used to assess the impact 
of the metabolic phenotypes on the risk of hyperfiltration, mild RKF and 
moderate/severe RKF, which lead to odd ratio (OR) as measure of associ-
ation. In the model, people with hyperfiltration, mild RKF and moderate/
severe RKF were compared with people with normal renal function.
Results: Overall, the prevalence of MHEW was 27.1% and decreased with 
increasing obesity class. Overall, 4.0% presented hyperfiltration, 29.8% a 
mild RKF, and 2.1% had a moderate/severe RKF. eGFR was significantly 
higher in MHEW people than in MUEW (103.1±16.2 vs. 95.2±17.1 ml/
min/1.73m², p<0.001). In the multinomial logistic model adjusted for 
sex, age, BMI, smoking and physical activity, MHEW were more likely to 
be affected by hyperfiltration than MUEW (OR=1.41, 95%CI:1.06,1.87, 
p=0.019). On the other hand, compared to MHEW, MUEW were more 
likely to be affected by moderate/severe RKF (OR=2.34, 95%CI:1.12,4.89, 
p=0.023). No association was found between metabolic phenotypes of 
excess body weight and mild RKF.
Conclusion: Metabolic phenotypes of excess body weight were associ-
ated with the risk of impaired kidney function. In particular, people with 
only excess body weight had a higher risk for hyperfiltration, while the 
presence of metabolic alterations was associated with a higher risk for 
 moderate/severe RKF.

PO2.039
Clustering methods for people living with overweight or 
obesity - A systematic scoping review

De Cock, D.1; Schaekers, J.2; Schreurs, L.1; Riera Arnau, J.3; Ahmadizar, F.4; 
Vangoitsenhoven, R.5
1Biostatistics and Medical Informatics Research Group, Department of Public 
Health, Faculty of Medicine and Pharmacy, Vrije Universiteit Brussel (VUB), 1005 
Brussels, Belgium 
2Department of Chronic Diseases and Metabolism, Clinical and Experimental 
Endocrinology, KU Leuven, Leuven, Belgium 
3Department of Data Science and Biostatistics, Julius Global Health, University 
Medical Center Utrecht, Utrecht, The Netherlands 
4Clinical Pharmacology Service, Vall d’Hebron Hospital Universitari, Vall 
d’Hebron Barcelona Hospital Campus, Universitat Autònoma de Barcelona, 
Barcelona, Spain 
5Department of Endocrinology, UZ Leuven, Leuven, Belgium

Introduction: Obesity and its associated comorbidities have become 
major global health issues. Clustering people with overweight and obesity 
may improve our understanding of different phenotypes of obesity, which 
could steer preventive and treatment strategies. Yet, it is unclear which 
clustering methods are used in obesity research. This scoping review aims 
to give an overview of clustering methods used to group populations with 
overweight and obesity, in which groups of people living with overweight 
and obesity clustering is done, and which variables are used for clustering.
Methods: The following databases were searched systematically from 
January 1, 2012, up to July 15, 2022: EMBASE, PubMed (including 
MEDLINE), Web of Science Core Collection, CINAHL and Scopus. 
Articles were eligible if they included people with overweight and/or obe-
sity and reported any type of clustering method. A diagnosis or classifi-
cation of overweight or obesity needed to be explicitly mentioned. Case 
reports and case series, systematic reviews, animal studies and conference 
abstracts or proceedings were excluded. There was no limit on the age of 
patients or the degree of adiposity. All studies were screened by two inde-
pendent reviewers (JS and LS) by title, abstract and full text, using Rayyan. 
A third reviewer (DDC) was consulted to resolve conflicts. References of 
the included full texts were screened for eligible studies.
Results: Out of the 13,317 potentially eligible records, 29 studies were 
included after screening. We found 10 studies using Latent Cluster 
Analysis, 10 studies using Two-step Cluster Analysis, 5 studies using 
K-means Cluster Analysis, 2 studies using Hierarchical Cluster Analysis 
and 2 studies using Latent Profile analysis. These cluster methods have 
been implemented in various populations of people living with overweight 
or obesity. Firstly, clustering was done in general populations living with 
overweight or obesity. Sometimes, specific groups, including children or 
adults, women, postmenopausal women, and truck drivers were targeted. 
Interestingly, participants from trial data were clustered to explore the 
effects of lifestyle interventions post-hoc. Secondly, populations suffer-
ing other obesity-related comorbidities, including diabetes type 2, end-
stage kidney disease and Metabolic Syndrome, were investigated. Thirdly, 
populations with eating disorders, such as binge eating, were used for 
clustering. Finally, patients undergoing bariatric surgery were also clus-
tered. Variables used in the clustering were mostly from multiple sources, 
including demographics, genetics, cognitive, eating habits, lifestyle fac-
tors, psychosocial determinants, and gut microbiome.
Conclusion: This scoping review gives an extensive overview of cluster 
methods used in people living with overweight and obesity in the last 10 
years. Of note, only hard clustering techniques, allocating a person solely 
to a cluster, were used. Moreover, emerging techniques such as machine 
learning and artificial intelligence were not frequently used in recent obe-
sity clustering methods.
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PO2.041
Changes in the prevalence of metabolic syndrome in Korean 
adults after the coronavirus disease 2019 outbreak

Kwon, J.; Song, S.
Department of Family Medicine, St. Vincent’s Hospital, The Catholic University 
of Korea, Seoul, Korea

Introduction: This study sought to reveal changes in the prevalence 
of metabolic syndrome after the start of the coronavirus disease 2019 
(COVID-19) pandemic and to identify the groups showing the greatest 
changes.
Methods: We compared the prevalence of metabolic syndrome between 
2017–2019 (i.e., the 3- years period before the COVID-19 pandemic) and 
soon after the initial outbreak of COVID-19 in 2020 among 24,564 adults 
≥19 years of age using data from the Korea National Health and Nutrition 
Examination Survey.
Results: The prevalence of metabolic syndrome increased steadily between 
2017 and 2020 (29.4% to 35.3%, P for trend <0.001), with annual percent 
changes of 2.0%p, 2.2%p, and 1.7%p, respectively. Compared to 3 years 
before the COVID-19 pandemic, the prevalence of metabolic syndrome 
significantly increased during the COVID-19 pandemic in men (6.2%p; 
95% confidence interval [CI], 3.5%p–8.9%p) compared to women (1.5%p; 
95% CI, −1.2%p to 4.1%p). The age groups with the greatest increases 
in metabolic syndrome prevalence after the COVID-19 pandemic were 
those in their 40s (4.6%p; 95% CI, 0.9%p –8.4%p) and 50s (5.8%p; 95% 
CI, 2.2%p –9.4%p). By educational background, the increase in metabolic 
syndrome prevalence was greatest among those with a college degree or 
higher (5.1%p). The prevalence of metabolic syndrome in high-income 
(5.3%p) and low-income (4.6%p) groups significantly increased.
Conclusion: The increasing trend in the overall prevalence of metabolic 
syndrome continued after during the COVID-19 pandemic. In particular, 
the prevalence of metabolic syndrome among adult men in their 40s and 
50s increased significantly after the COVID-19 outbreak in Korea.

PO2.042
Appropriate Cutoff point for Obesity by Big data analysis 
in Koreans

Kim, S.1; Han, K.2
1Department of Family Medicine, Chungnam Natl. Univ. Hospital,  
Daejeon, Korea 
2Department of Statistics and Actuarial Science, Soongsil University,  
Seoul, Korea

Backgrounds: The definition of Asians with obesity, including Koreans, 
are different from those of Westerners. The risk of Koreans with obesity 
comorbidities increases as body mass index (BMI) increases without 
nadir. Therefore, the obesity reference value may vary according to the 
definition of the normal range for BMI. The purpose of this study is to 
evaluate the cutoff point by analysis of big data from the National Health 
Insurance Service health checkup database. 
Methods: A total of 19,560,937 participants aged 20 years or older were 
included. The receiver operating characteristic (ROC) analysis was per-
formed on the risk of having one or more diseases among obesity comor-
bidities such as hypertension, diabetes, and dyslipidemia, and the cutoff 
point of BMI was evaluated. 
Results: In the first analysis of all participants, the cutoff point of BMI 
was confirmed as 23.1 (sensitivity 0.660, specificity 0.504, Youden index 
1.164), and in the second analysis for BMI 23 or more, it was confirmed as 
25.3 (sensitivity 0.557, specificity 0.505, Youden index 1.062). In the case 
of men, the cutoff point of BMI was 23.9 in the first analysis, 25.5 in the 
second analysis, and 22.4 and 25.1 in women, respectively.
Conclusion: The results of this study were consistent with the existing 
cutoff points 23 for pre-obesity and 25 for obesity in Koreans.

PO2.044
Blood lead level was significantly associated with general, 
central obesity in non-smoking, non-hypertensive Korean 
Women aged 30-50

Lee, K.
Department of Family Medicine, Gachon University, Incheon, Korea

Herds of studies about the association between general obesity (BMI), 
 central obesity (WC) and blood lead levels had been found, however so 
far, its relationship was not clearly revealed in the general population. 
Numerous studies had been performed to investigate the association 
between blood lead levels and obesity until now, most of which are dif-
ferent temporal period, gestational state, children, generalized general 
population etc. In addition, lead has lots of confounding factors such as 
smoking, hypertension, menopause.
The present study was to explore the association between general obesity, 
central obesity and blood lead levels in general healthy adult Korean pop-
ulation. Because lead has lots of confounding factors such as smoking, 
hypertension, menopause we enrolled the non-menopausal, non-smok-
ing general participants (n=380) without hypertension among partici-
pants (n=8,127).
Linear general regression showed the blood lead levels were significantly 
correlated with BMI (p=.015), WC (p=.034) in participants, furthermore 
their association with WC (p=.029) were evident in women. Leptin was 
a dimorphic hormone influenced by sexual ovarian steroids level in pre-
menopausal women, and macrophage infiltrating marker (CD68) and 
pro-inflammatory markers such asCD11c prominently elucidated to link 
with insulin resistance in women with obesity and diabetes. In addition, 
Pb-exposed female Zucker diabetic fatty rats showed hepatic glucose out-
put irrespective of food consumption and body weight. Aforementioned 
biological studies might lead to the association between BMI, WC and 
blood lead level in women.
Consequently, the blood lead levels were significantly associated with 
general, central obesity in non-smoking, Korean women without hyper-
tension, aged 30-50. Further controlled cohort study would be needed in 
the future.

Fig. 1. Association between BMI and Log blood lead levels.
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Tab. 1. Correlation between Log blood lead levels and obesity (BMI, WC) 
after adjustment for confounding variables.

Tab. 2. Linear Regression of multiple associated variables with BMI, WC.

Fig. 2. Association between WC and Log blood lead levels in Men.

Fig. 3. Association between WC and Log blood lead levels in Women.

Tab. 3. Linear Regression of multiple associated variables according to sex.
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3Department of Family Medicine, Severance Hospital, Yonsei University College 
of Medicine, Seoul, Republic of Korea 
4Department of Food and Nutrition, Dongduk Women’s University, Seoul, Korea

Introduction: Evaluating trends in dietary intake, carbohydrate, fat, and 
protein is essential to establish the health policy. This study aims to exam-
ine the secular trends in dietary energy intake, percentage of energy intake 
from carbohydrate, fat and protein according to presence of obesity and 
abdominal obesity. 

PO2.045
Secular trends in dietary energy, carbohydrate, fat and 
protein intakes among Korean adults according to presence  
of obesity, 2010-2020 KHANES

Park, K.1; Kwon, Y.2; Lee, J.3; Kim, H.4; Lee, J.3; Lim, I.3
1Department of Rehabilitation Medicine, Gil Medical Center, Gachon University 
College of Medicine, Incheon, Republic of Korea 
2Department of Family Medicine, Yongin Severance Hospital, Yonsei University 
College of Medicine, Gyeonggi, Republic of Korea 

Fig. 1. Trends in energy intake and macronutrinets from 2010 to 2020.

Fig. 2. Trends in energy intake and macronutrinets from 2010 to 2020 accoring to presence of abdominal 
obesity and obesity.
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compared to those with normal body weight. In contrary, the HRs of all 
fracture (HR:1.215 CI: 1.083-1.364) and hip fracture (HR: 2.037, CI:1.473-
2.817) significantly increased among individuals with BMI <18.5 kg/m2, 
compared to those with normal body weight.
Conclusion: The increase of BMI was significantly associated with 
decreased total osteoporotic fracture risk. However, contrary to expecta-
tions, elderly women with obesity had a higher risk of postmenopausal 
osteoporosis than those who are normal weight. In old age, osteoporosis 
and fractures affect mortality and are important factor for quality of life. 
Therefore evaluation and management of bone density are important in 
elderly patients with obesity after menopause in clinic.

PO2.047
Joint associations of diet and physical activity with incident 
type 2 diabetes and hypertension: an analysis of 144,288 UK 
Biobank participants

Inan Eroglu, E.1; Ahmadi, M.2; Sainsbury, A.3; Leitzmann, M.4; Khunti, K.5; 
Yates, T.5; Stamatakis, E.2
1Department of Molecular Epidemiology, German Institute of Human Nutrition 
Potsdam-Rehbruecke (DIfE), Nuthetal, Germany 
2Charles Perkins Centre, School of Health Sciences, Faculty of Medicine and 
Health, The University of Sydney, NSW, Australia 
3The University of Western Australia, School of Human Sciences, Perth, Western 
Australia, Australia 
4Department of Epidemiology and Preventive Medicine, University of 
Regensburg, Germany 
5Diabetes Research Centre, University of Leicester, Leicester General Hospital, 
Leicester LE5 4PW, United Kingdom

Introduction: Studies examining the joint associations of lifestyle expo-
sures can reveal novel synergistic and joint effects, but no study has exam-
ined the joint association of diet and physical activity (PA) with type 2 
diabetes (T2D) and hypertension. The aim of this study is to examine the 
joint associations of PA and diet with incidence of type T2D and hyper-
tension, as a combined outcome and separately in a large sample of UK 
adults. 
Methods: This prospective cohort study included 144,288 UK Biobank 
participants aged 40-69. Moderate to vigorous PA (MVPA) was measured 
using the International Physical Activity Questionnaire and a wrist accel-
erometer. We categorised PA and diet indicators (diet quality score (DQS) 
and energy intake (EI)) based on tertiles and derived joint PA and diet 
variables. Outcome was major cardiometabolic disease incidence (combi-
nation of T2D and hypertension).
Results: A total of 14,003 (7.1%) participants developed T2D, 28,075 
(19.2%) developed hypertension, and 30,529 (21.2%) developed T2D 
or hypertension over a mean follow-up of 10.9 (3.7) years. Participants 
with middle and high self-reported MVPA levels had lower risk of major 
cardiometabolic disease regardless of diet, e.g. among high DQS group, 
hazard ratios in middle and high MVPA group were 0.90 (95%CI: 0.86-
0.94), and 0.88 (95%CI: 0.84-0.92), respectively. Participants with jointly 
higher device-measured MVPA and higher DQS levels had lower major 
cardiometabolic disease risk, e.g. among middle and high MVPA and high 
DQS groups, MCD HR were 0.80 (95%CI 0.68, 0.94) and 0.84 (95%CI 
0.71, 1.00), respectively. The equivalent joint device-measured MVPA 
and EI exposure analyses showed no clear pattern of associations with 
the outcomes. 
Conclusion: Higher PA is an important component in cardiometabolic 
disease prevention across all diet quality and total EI groups. Combined 
interventions encouraging people to increase PA and improve their diet 
may be a promising cardiometabolic diseases prevention intervention.

Methods: This study used data from 2010-2020 Korean National Health 
and Nutrition Examination Survey (KNHANES), which is a nationwide 
cross-sectional survey conducted every year. 24-hour recall method was 
used to assess the dietary intake using the face to face interview in the 
participants’ home by the survey staff members. Obese, overweight, and 
normal weight were defined as one’s body mass index (BMI) ≥25kg/m2, 
23≤BMI<25, and BMI <23, respectively. Abdominal obesity was defined 
when a person’s waist circumference (WC) was ≥90 cm in men and ≥85 
cm in women. The survey-weighted linear regression was used to calcu-
lated the beta coefficient and p-value for the trends in nutrient intake by 
considering the survey tear as a continuous variable. 
Results: A total of 69,761 adults aged 19  years and older (30,572 men 
[43.8%]) were included in this study. 
Regarding anthropometric measurement, WC and BMI increased from 
80.9cm to 84.7cm and from 23.6 to 24.2kg/m2 over 10years. The propor-
tions of abdominal obesity and general obesity were steeply increased 
from 23% to 30% and from 29% to 36%, over 10years, respectively. As 
shown in Figure 1, from 2010 to 2020, the total energy intake per day 
decreased from 2106.2 kcal/day in 2010 to 1902.6 kcal/day in 2020 
(β coefficient=-16.43, p<0.001). The percentage of energy intake from car-
bohydrate declined from 65.0% to 59.4% (β coefficient= -0.50, p<0.001). 
The percentage of energy from protein and fat increased from 15.2% to 
16.0% (β coefficient= 0.10, p<0.001) and from 19.8% to 24.6% (β coef-
ficient= 0.40, p<0.001). Figure 2 shows the trends in total energy intake 
and macronutrient composition by presence of abdominal obesity and 
obesity. Regardless of presence of abdominal obesity and general obesity, 
total energy intake and carbohydrate (%) were increased, while intake of 
protein (%) and fat (%) were decreased. 
Conclusion: From 2010 to 2020, Korean population experienced signif-
icant decrease in total energy intake, carbohydrate (%) and significant 
increase in fat (%) and protein (%). There were similar trends in both 
participants with obesity and those without obesity. Although, there were 
improvements in macronutrients composition in Korean during 10years, 
further studies regarding food sources and diet quality are needed.

PO2.046
Risk of Fracture in Korean Postmenopausal Women by Body 
Mass Index: A Nationwide Cohort Study

Hur, Y.1; Kim, J.2; Huh, Y.2; Shin, Y.3
1Department of Family Medicine, CHA Bundang Medical Center, CHA University, 
Seongnam, 
2Department of Family Medicine, Uijeongbu Eulji Medical Center,Eulji 
University, Uijeongbu, 
3Department of Prescription & Rehabilitation of Exercise, College of Sports 
Science, Dankook University, Cheonan-si

Introduction: Obesity is generally associated with lower osteoporosis risk 
and protective of bone health. But several recent studies suggest that obe-
sity may be a risk factor for fracture. This study was aimed to investigate 
the association of body mass index (BMI) with osteoporosis outcomes in 
Korean postmenopausal women. 
Materials-Methods: This study included 113,754 participants as 66-years-
old postmenopausal women who had undergone a health examination 
provided by the Korean National Health Insurance Service (NHIS) from 
2009 to 2012. The participants were investigated until the end of 2019. 
The hazard ratios (HRs) and 95% confidence intervals (CIs) for study 
outcomes were calculated using multivariable Cox proportional hazard 
regression analysis. 
Results: During the follow-up period, the incidence per 1000   person- 
years of osteoporosis, all fracture, spine fracture and hip fracture was 
127.11, 17.83, 9.87 and 1.63 respectively in obese individuals with BMI ≥ 
30kg/m2. After adjusting for confounding variables, the HRs of osteopo-
rosis (HR:1.085, CI:1.049-1.233) and spine fracture (HR:1.136 CI:1.031-
1.251) significantly increased among individuals with BMI ≥ 30kg/m2, 
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Fig. 1. Joint association between physical activity and dietary markers with major cardiometabolic disease incidence.

PO2.048
The increasing prevalence of obesity during the period 
of COVID-19 pandemic in the comparative study of Hungary’s 
Comprehensive Health Care Screening Program  
2010–2020–2030

Halmy, E.1; Halmy, L. G.1; Dankovics, G.2; Daiki, T.2; Barna, I.2; Paksy, A.1
1Hungarian Society for the Study of Obesity, Budapest, Hungary 
2Hungary’s Comprehensive Health Care Screening Program 2010-2020-2030

Introduction: Hungary’s Comprehensive Health Care Screening Program 
was established in 2010 with the cooperation of the Hungarian Society for 
the Study of Obesity. The Program supports the monitoring of the health 
status of the Hungarian adult population and, in addition to population 
screenings, focuses on its prevention regarding obesity and its complica-
tions ( www.egeszsegprogram.eu ).
Objective: In the comparative examination of the averages of the years 
2010-2014, 2015-2019 and the period of the COVID-19 pandemic period 
2020-2022, the monitoring of the incidence and trend of obesity, based on 
the changes of the body mass index (BMI) and the body fat percentage 
(BFP) by gender and age group.
Material-Method: Anthropometric parameters were measured; body 
composition analysis and body fat percentage were determined using 
the InBody 720 bio-impedance method; total N=161047 (women: 86747, 
men: 74340). 2010-2014 N=44392 women, 36458 men; 2015-2019 
N=31545 women, 28297 men; 2020-2022 N=10810 women, 9585 men.

Results: The incidence of obesity according to BMI ≥ 30 kg/m² and BFP 
men ≥ 23.15%, women ≥ 33.3% show an increasing trend with age in both 
genders. By BMI≥ 30 kg/m² the highest frequency was found in the 56-65 
age group (men: 38.4%, women: 34.0%).
Obesity increased by both obesity parameters (BMI, BFP) during the 
COVID-19 pandemic period compared to the average of previous years, 
especially significant in age groups under 45 years.
BMI ≥ 30 kg/m² in women by age 18-25 y: 5.1% (2010-2014), 8.1% (2015-
2019), 10.0% (2020-2022); 26-35 y: 9.9%, 11.1%, 14.6%; 36-45 y: 17.8%, 
18.6%, 21.2%; in men age 18-25 y: 8.7% (2010-2014), 14.1% (2015-2019), 
17.5% (2020-2022); 26-35 y: 15.7%, 17.0%, 22.3%; 36-45 y: 23.6%, 24.9%, 
28.1%. 
BFP in women ≥ 33.3 by age 18-25 y: 23.4% (2010-2014), 31.6% (2015-
2019), 38.7% (2020-2022); 26-35 y: 37.4%, 41.2%, 47.7%; 36-45 y: 48.7%, 
52.3%, 55.8%; BFP in men ≥ 23.15 by age 18-25 y: 24.0% (2010-2014), 
30.8% (2015-2019), 35.5% (2020-2022); 26-35 y: 30.1%, 34.4%, 38.4%; 
36-45 y: 41.7%, 44.4%, 47.6%.
Conclusions: The significantly increased prevalence of obesity during 
the COVID-19 pandemic in the younger age groups between 18-45 years 
requires special attention. It is likely that a significant change in the life-
style was more typical of the younger age groups, further investigation can 
be recommended.
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who died). There are strongly significant differences in the number and 
proportion of people living with obesity by age group. In the age group 
under 45, the proportion of cases with obesity is strikingly high. In these 
age groups, obesity was a very high risk. There were a significant number 
of cases with obesity in the older age groups too, but their proportion is 
much lower compared to other diseases.
We also compared the rate of severe obesity among those who died of 
COVID infection by age group, as well as the proportion of BMI≥35 
kg/m2 cases in the population recorded in the Hungary’s Comprehensive 
Health Care Screening Program (2015-2019, data of 33.959 women and 
29.788 men). For men under the age of 45 and for women under the age 
of 55, there are very large differences between the two sets of data. In age 
groups over the age of 65, the rate of severe obesity in the population sam-
ple is higher than among those who died from COVID (Figures 1, 2).
Conclusion: There is a possibility that elderly people who died of COVID 
had several serious underlying conditions, such that obesity was no longer 
specifically listed as comorbidities, and further investigation is needed to 
determine the increased risk of severe obesity, which can also occur as an 
independent diagnosis in younger age groups.

PO2.050
Weight trajectories through adulthood and incident and 
fatal prostate cancer: The Obesity and Disease Development 
Sweden (ODDS) pooled cohort study
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1Department of Translational Medicine, Lund University, Malmö, Sweden. 
2Department of Public Health and Clinical Medicine, Northern Register Centre, 
Umeå University, Umeå 
3Department of Surgical Sciences, Uppsala University, Uppsala, Sweden

Introduction: There is inconclusiveness whether body fatness is associ-
ated with total incident prostate cancer and by aggressiveness. Body fat-
ness is often measured as body mass index at one point in time. Instead, 
we investigated weight trajectories and non-aggressive, aggressive, and 
total incident prostate cancer. The analysis of weight trajectories and fatal 
prostate cancer is in progress and will be finalised in February 2023. 
Methods: The Obesity and Disease Development Sweden (ODDS) study 
is a pooled cohort with 4 million participants from 17 cohorts linked to 
national registries. We sampled 205,241 men (aged 17-79) with repeated 
measurements enrolled in 1963-2013 and followed up through 2019. In 
total, 83% of weight measurements were objectively measured, 7% subjec-
tively, and 10% recalled. To investigate the timing and velocity of weight 
change, we separately analysed, 1) adult life span trajectories with mini-
mum three weight measurements evenly distributed below age 60, and 2) 
10-year age-span trajectories with minimum three weight measurements 
(whereof two measurements evenly distributed) in any 10-year age-span 
through adulthood. We used a two-stage approach to joint modelling of 
longitudinal and time-to-event data to estimate hazard ratios (HR) and 
95% confidence intervals (CI) for the association of weight trajectories 
and incident prostate cancer. In the first stage, we used a linear mixed 
effects model to estimate individual weight trajectories (intercept and 
slope) with shared random effects. In the second stage, we used the slope 
in a Cox regression with time-independent and dependent covariates and 
age as the underlying timescale. Weight change slope and total incident 
prostate cancer showed a non-linear relationship; thus, we categorised 
weight change into five quantiles, with the first quantile as the reference 
category since it most accurately represented stable weight. 
Results: In total 43,488 men were included in the adult life span trajectory 
analysis and 102,565 men were included in the 10-year age-span trajec-
tory analysis. In the adult life span trajectory analysis, median follow-up 
time was 6 years, during which 3,999 incident prostate cancer were diag-
nosed, with a mean age at diagnosis of 68 (SD=6) years. The HR(Q1 vs. 
Q5) of adult life span trajectories and total incident prostate cancer was 
1.57 (95% CI: 1.41-1.74), non-aggressive incident prostate cancer; 1.45 
(95%CI: 1.28-1.63), and aggressive incident prostate cancer; 1.84 (95% 
CI: 1.51-2.24). The HRs of adult life span weight trajectories and the 
aggressive incident prostate cancer showed a stepwise trend by increased 
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Mortality ratio of COVID-19 infection in severe obesity  
by age and gender

Halmy, E.; Paksy, A.
Hungarian Society for the Study of Obesity, Budapest, Hungary

Introduction: From the beginning of the Covid-19 pandemic to May 1, 
2022 data were published by the National Center for Public Health in a 
downloadable form on those who died in COVID infection by gender, 
age, and the known underlying diseases, comorbidities, complications, or 
if the person had unknown illness. In addition to the reported underly-
ing diseases and complications, “pathological obesity”, “extreme obesity”, 
“severe obesity” were often included, which mostly refers to obesity with 
a BMI of 35 kg/m2 or more. Of course it should be noted here, that mor-
tality data alone cannot be used to draw a direct conclusion about the role 
of obesity in the fatal outcome of Covid infections. This would require 
knowing by age and gender the morbidity of people living with obesity or 
not living with obesity in the cases infected, from which it would be pos-
sible to calculate and compare the mortality of  people living with obesity 
vs. people not living with obesity who fell ill, the risk role of obesity in the 
fatal outcome of the disease.
Material-Method: Up to May 1, 2022, 46266 people who died of COVID 
infection were registered. 603 cases (0.13%) had incomplete data and 
were not processed. Cases over the age of 14 were included in the analysis  
(6 infants and 5 under age 14 cases were excluded). The analysis was made 
on 45652 people who died of COVID infection (23.125 men and 22.527 
women).
Results: “Abnormal”, “extreme”, “severe” obesity was reported in the reg-
ister: 310 men (5.7% of men who died), 1389 women (6.2% of women 

Fig. 1. The ratio of severe obesity in COVID-19 infection and among the 
population. Men.

Fig. 2. The ratio of severe obesity in COVID-19 infection and among the 
population. Women.
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Introduction: The worldwide rise in obesity has led to widespread calls 
for monitoring obesity prevalence in all countries and populations. While 
country-specific data suggests marked variation in general obesity preva-
lence, emerging evidence indicates that obesity is more common among 
people living with type 1 diabetes than originally anticipated. However, 
evidence is lacking for obesity prevalence in people living with type 1 dia-
betes across countries. Up-to-date information on obesity in type 1 dia-
betes is needed to properly assess their relation, and to prioritize global 
action [1].
Methods: We present data regarding the prevalence of obesity in people 
living with type 1 diabetes and the general population from Belgium (e.g., 
KULeuven T1D data registry and Health Interview Survey 2018) [2], 
Kuwait (e.g., Dasman Diabetes Institute and WHO STEP household sur-
vey), and Mexico (e.g., RENACED-DT1 and ENSANUT) [3,4]. Following 
convention, the body mass index (BMI) was used to categorize all individ-
uals in four groups: <18.5 (underweight), 18.5-24.9 (normal BMI), 25-29.9 
(overweight), and ≥ 30 kg/m² (obesity). Descriptive statistical analysis was 
performed. The distribution of BMI categories among people living with 
type 1 diabetes and the general population is reported per country.

quantile. None of the 10-year age-span analyses showed statistically nor 
clinically significant results. 
Conclusion: Weight change assessed as adult life span weight trajecto-
ries was positively associated with incident prostate cancer, both overall 
and by aggressiveness. However, we found null results when analysing the 
timing and velocity of the association in 10-year age-spans. Our findings 
suggest that long-term over short-term weight change is associated with 
incident prostate cancer.
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with social determinants of health, 2016
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Background: The double burden of malnutrition (DBM) is an emerging 
worldwide concern, defined as the simultaneous manifestation of both 
undernutrition, overweight and obesity [1]. This issue is mostly explained 
by the global availability of packaged food products and cheaper high-cal-
orie fast food, which drives easily children and adolescents to engage in 
unhealthy eating habits [2]. Few publications have focused on studying 
the extent of this phenomenon in the transition period between adoles-
cence and adulthood. We aimed to determine the prevalence of DBM 
among youth in the Tunisian context, and assess disparities related to gen-
der, living area and socio-economic (SE) level.
Methods: Data were obtained from the 2016 Tunisian Health Examination 
Survey, a national multi-stage household survey. As part of this study, were 
included subjects aged from 15 to 24 years, according to WHO definition 
of youth [3]. Anemia screening was performed using the Hemo Cue 201+ 
system device. Overweight and Overall Obesity (OO) were defined with a 
body mass index over 25 and 30 kg/m2 for adults, respectively and > +2SD 
for adolescents. Abdominal obesity (AO) was defined by a waist to height 
ratio ≥ 0.6. DBM was defined by the association of (overweight) OR (OO) 
OR (AO) AND (carential anemia). Weighted prevalence estimates were 
presented with 95% Confidence Interval (CI). CSPRO and SPSS were used 
for data entry and analysis. 
Results: A total of 949 subjects were enrolled with a mean age of 19.7±2.9 
years old and a sex ratio (Male/Female) equal to 1.02. The prevalence of 
OO was 10.5% (95% CI: 8.2-13.2) significantly higher in girls (14.5% Vs 
6.5%, P value <10 -3). The prevalence of AO was 7.3% (95% CI: 5.4-9.7), 
significantly higher in girls (10.8% Vs 3.7%, P value <10 -3). The preva-
lence of DBM was 8.1% (95% CI: 6.2-10.5), significantly higher in youth 
living in rural area (8.5% Vs 7.9% in urban area), significantly higher in 
girls (9.9% Vs 6.4%; p<10-3), and in youth living in lower and middle 
SE level compared to those living in the highest SE level (8.3% Vs 4.7%; 
p<10-3).
Conclusions: Our study highlighted high prevalence of DBM and its asso-
ciation with social determinants of health in Tunisian youth. Therefore, 
taking into consideration the risk of persistence of unhealthy lifestyle and 
nutritional habits in the adulthood, more sensitisation efforts regarding 
importance of healthy diet and availability of affordable healthy food 
options, are required. Besides, a deeper analysis based a mixed approach, 
and integrating several risk factors from pooled national studies is recom-
mended to provide a better overview on this issue [4].
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Results: Body mass index data was available from 4765 people living with 
type 1 diabetes and 17641 people without type 1 diabetes (Table 1). The 
distribution of BMI categories is presented in Figure 1 for people living 
with type 1 diabetes with the corresponding general population. Among 
people living with type 1 diabetes, the prevalence of obesity was highest 
in Kuwait (22.3 %), followed by Belgium (12.6%), and Mexico (8.2%). For 
the general population, the prevalence of obesity was highest in Kuwait 
(37.7%), followed by Mexico (32.8%), and Belgium (15.9%).
Conclusion: Although obesity prevalence varies between countries, our 
findings highlight that obesity is common in people living with type 1 
diabetes. The health risk of obesity might further complicate the lives of 
people living with type 1 diabetes, which underlines the urgent need to 
address obesity in type 1 diabetes.

Fig. 1. BMI category distribution of people living with type 1 diabetes and the general population in Belgium, Kuwait, and Mexico.

Tab. 1. Mean BMI and distribution of BMI categories and the mean BMI of people living with type 1 diabetes and the general population.  
Legend: Mean ± Standard Deviation unless stated otherwise (Mean (95%CI)).

N <18.5 kg/m² 18.5-24.9 kg/m² 25-29.9 kg/m² ≥30 kg/m² Mean ± SD

People living with type 1 diabetes

Belgium 2118 2.50% 51.23% 33.62% 12.66% 25.24 ± 4.36

Kuwait 1502 7.80% 33.60% 36.40% 22.30% 26.48 ± 5.09

Mexico 1145 5.07% 59.74% 26.90% 8.30% 24.07 ± 4.16

General population

Belgium 9295 2.90% 47.90% 33.40% 15.90% 25.8 (25.5-25.8)*

Kuwait 3002 3.10% 20.90% 38.30% 37.70% 29.0 ± 5.72

Mexico 5344 1.83% 27.62% 37.71% 32.84% 28.28 ± 6.25
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Background: Metabolic syndrome (MS), which is the root cause of 
many non-communicable diseases, is a major public health problem. [1]. 
Epidemiological studies have shown prevalence age-based and  ethnic- 
based disparities in MS prevalence [2]. Through this study, we aimed to 
assess the age-based, regional and gender disparities in prevalence of MS 
among adults in the Tunisian context.
Methods: Data were obtained from the 2016 Tunisian Health Examination 
Survey, a national household survey, stratified at three degrees. Fasting 
blood glucose and lipid profile (Triglyceride, HDL) was assessed by the 
“Cardiocheck” device. Blood pressure measurements were taken using 
an automated recording device “Omran M6 Confort”. The mean systolic 
and diastolic blood pressure of the three measurements were consid-
ered. Anthropometric measurements were taken for all enrolled subjects. 
Participants aged >=20 years with a minimum fasting of 8 hours were 
included. MS was defined according to the criteria of the International 
Diabetes Federation (IDF) [3]. Weighted prevalence estimates were pre-
sented with 95% Confidence Interval (CI). CSPRO software was used for 
data entry and SPSS software for data analysis.
Results: A total of 839 subjects were enrolled with a mean age of 42±16,4 
years old and a sex ratio (M/F) equal to 1.1. The prevalence of MetS was 
39,7% [35,7- 43,9]. It was higher in female (45,2% vs 39,7%; p value 
=0.005). It varied significantly with the educational level: MetS prevalence 
was 59.9% (CI95%= [50-69]) in illiterate subjects and 50.6% (CI95%= 
[43.6%-57.7]) in subjects with primary education, (p value<10-3). It also 
increased significantly with age (7.1% Vs 2.6%, P value <10 -3) until the 
age group (60-69 years) to reach a peak of 66.4% [56.5-75.1]. No signifi-
cant difference was found by occupation (p=0.4) and by standard of living 
(p=0.6).
Conclusions: Our study uncovered an alarming prevalence of MetS in the 
Tunisian adult population mainly among females and illiterate popula-
tion. Taking this aspect into account is crucial in order to orient the imple-
mentation of national Non-Communicable Diseases prevention strategies 
towards these population groups particularly [4].
References
1. Organisation Mondiale de la Santé. À propos des maladies cardiovasculaires 

[En ligne]. OMS [cité le 28/03/2021]; [environ 15 écrans]. Disponible à l’ URL: 
http://www.who.int/entity/ cardiovascular_diseases/about_cvd/fr/index.html.

2. Razzouk L, Muntner P. Ethnic, gender, and age-related differences in patients 
with the metabolic syndrome. Curr Hypertens Rep. avr 2009;11(2):12732.

3. International Diabetes Federation. The international diabetes federation 
consensus worldwide definition of the metabolic syndrome URL: https://
www.idf.org/e-library/consensusstatements/60- idfconsensus-worldwide-
definitionof-the-metabolic-syndrom.

4. Stratégie Nationale MNT 18-25_Finale. URL: https://extranet.who.int/
ncdccs/Data/TUN_B11_Strat%C3%A9gie%20Nationale%20MNT%2018-
25_Finale%20(derni%C3%A8re%20 version%20juin%202018).pdf.

PO2.053
Epidemiological patterns of abdominal obesity in Tunisian 
high educated adults, 2016

Rejaibi, S.1; Silini, A.2; Neffati, A.2; Zoghlami, N.2; Ben Mansour, N.4;  
Skhiri, A.3; El Ati, J.5; Traissac, P.6; Aounallah Skhiri, H.1
1National Institute of Health (NIH), Jeunes équipes associés à l’IRD (JEAI-TANIT), 
Research Laboratory in Nutritional Surveillance and Epidemiology (Tunisia), 
Faculty of Medicine Tunis El Manar University (Tunis) 
2National Institute of Health (NIH) - Tunisia, Jeunes équipes associés à l’IRD 
(JEAI-TANIT) 
3National Institute of Health (NIH), Tunisia 
4National Institute of Health (NIH) - Tunisia, Faculty of Medicine - Tunis El Manar 
University 
5Research Laboratory in Nutritional Surveillance and Epidemiology (Tunisia), 
Jeunes équipes associés à l’IRD (JEAI-TANIT) 
6Institut de Recherche pour le Développement (France), Jeunes équipes 
associés à l’IRD (JEAI-TANIT)

Background: Abdominal obesity (AO) is associated with an increased risk 
of cardiovascular diseases and mortality [1]. Literature review shows that 
adults with higher educational attainment have better health and lifespans 
compared to less-educated peers [2]. However, this well-known positive 
association between health and education might be negatively impacted 
by modern lifestyle and unhealthy eating habits. In Tunisia, few studies 
have focused on studying the state of health in highly educated people. We 
aimed to estimate the prevalence of AO and identify associated factors.
Methods: Data from the 2016 Tunisian Health Examination Survey, a 
national multi-stage household survey, were used. Were included subjects 
aged ≥20 years, having studied at university (whether completed or not 
their university education). Anthropometric measurements were taken 
and AO was defined by a waist to height ratio ≥ 0.6. Weighted preva-
lence estimates of AO were presented with 95% Confidence Interval (CI). 
Weighted binary logistic regression was performed to assess associated 
factors to AO taking into consideration sex, current employment status, 
and socio-economic (SE) status as independent variables in the model. 
The strength of association was measured with Adjusted Odds Ratio 
(AOR) presented with 95% CI. CSPRO and SPSS were used for data entry 
and analysis. 
Results: A total of 1.146 subjects were enrolled with a median age of 32.0 
years (interquartile range: 26-40), and a sex ratio (male / female) equal 
to 0.97. The prevalence of AO was 19.9% (95% CI: 17.2-22.9). According 
to our findings, no significant difference in AO prevalence was found by 
sex (21.8% in men VS 18.1% in women), by living area (20.4% in people 
living in urban area VS 16.4% in those living in urban area), and by SE 
level (21.2% in people with better SE level VS 19.5% in those with low to 
moderate SE level). However, AO prevalence was significantly higher in 
people who are currently employed (23.6% VS 14.5% P value <10-3). In 
multivariable analysis, including sex, SE status, and current employment 
in the final model, the only associated factor to AO was « being currently 
employed » with an AOR equal to 1.81, 95% CI [1.15, 2.84].
Conclusions: Despite the indisputable benefits of education on popu-
lation’s health, our study revealed an alarming prevalence of AO among 
Tunisian high educated young adults. Therefore, more sensitisation efforts 
to opt for good quality food are required. Besides, creating a healthy envi-
ronment in the workplace is important to consider with implementation 
of sustainable solutions based on multisectoral collaboration and the 
involvement of occupational medicine wards. 
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Background: Metabolic syndrome (MetS) is a silent global epidemic that 
represents a serious public health concern worldwide. It is a set of car-
dio-metabolic key risk factors that are highly prevalent in adult popula-
tions and costly to public health systems worldwide [1]. National surveys 
have been conducted in Tunisia covering some of the components defin-
ing MetS, but not all of the parameters required for the its evaluation have 
been specifically measured. [2,3]. (1) (2)Through our study, which inves-
tigated all the measures defining MetS, we aimed to assess its prevalence 
as well as its associated factors in the Tunisian context.
Methods: Data were obtained from the 2016 Tunisian Health Examination 
Survey [4]. Tunisians aged ≥20 years old were selected for this research. 
Fasting blood glucose and lipid profile (Triglyceride, HDL) was assessed 
by the “Cardiocheck” device. Blood pressure measurements were taken 
using an automated recording device “Omran M6 Confort”. The mean 
systolic and diastolic blood pressure of the three measurements were con-
sidered. Anthropometric measurements were taken for all enrolled sub-
jects.We studied weighted prevalence estimates of MetS. Weighted binary 
logistic regression model was used to assess associated factors. Variables 
included in the initial model were: sex, age class, marital status, educa-
tional level, health coverage, smoking, physical activity, and living area. 
Android version of CSPRO software was used for data entry and SPSS 
software for data analysis.
Results: A total of 839 subjects were enrolled with a mean age of 42±16,4 
years old and a sex ratio (M/F) equal to 1.1. The prevalence of MetS was 
39,7% [35,7- 43,9]. Independently associated factors were the following: 
sex (higher in female than in male population, with an AOR=1.8; 95% 
CI= [1,2- 2,7]); age which was increased by almost 24-fold in subjects 
aged 60-69 years old, using 20-25 years’ age group as the reference cat-
egory (AOR =23.9; 95% CI= [8.8-64.9]); and educational level: Illiterate/
primary educated subjects were 1.7 times more likely to develop of MetS 
compared to those with secondary education (AOR =1.7; CI95%= [1.2-
2.5]). Physical inactivity was also significantly associated with MetS (AOR 
=1.15; 95%CI= [1.07-1.2]).
Conclusions: Our study highlighted the alarming prevalence of MetS 
among Tunisian adults and assessed its associated factors: mainly female 
sex, age, illiteracy physical inactivity. In order to take early steps to control 
modifiable risk factors for MetS, more effective and continuous screening 
interventions of Cardiovascular Disease Major Risk Factors are required 
in the primary care units. Besides, data analysis based on integrated data 
from several national surveys are required to assess Mets trends over years 
in our context and to better inform health decision-makers [5].
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6Institut de recherche pour le développement France, Jeunes équipes associés 
à l’IRD (JEAI-TANIT) 
7National Institute of Health (NIH) Tunisia

Background: Ischemic heart diseases are the leading causes of death 
worldwide, as well as in Tunisia [1]. Engendering an imposing economic 
cost especially in developing countries, their epidemiological investiga-
tions, monitoring, and reporting are crucial to update public health pol-
icies and to ensure more effective and efficient implementation. Through 
this study, we aimed to give an epidemiological overview on hypertension, 
major risk factor for ischemic heart disease, in Tunisian adults.
Methods: Data were obtained from the 2016 Tunisian Health Examination 
Survey, a national household survey, stratified at three degrees. People 
aged 20 years and more were enrolled, and the World Health Organization 
(WHO) definition for hypertension was used. For hypertension screening, 
blood pressure measurements were taken using an automated recording 
device “Omran M6 Confort”; and the mean systolic and diastolic blood 
pressure of three measurements were then considered [2]. Android ver-
sion of CSPRO software was used for data entry and SPSS software for 
data analysis. 
Results: A total of 8720 students were enrolled with a median age of 43.7 
years (interquartile range: 30-55), and a sex ratio (male / female) equal to 
0.96. The weighted overall prevalence of hypertension was 30.3% [29.1-
31.4], significantly higher in women (32.1% [30.5-33.6]) compared to men 
(28.4% [26.8-30.1]) (p value<10-3). However, only (11.7% [11.0-12.4]) 
of our study population have reported being previously diagnosed with 
hypertension. The prevalence of hypertension was significantly higher 
among less educated people (33.1% [31.9-34.4]) compared to those with 
highest educational level (17.4% [15.0-20.1]) (p value<10-3). 
Conclusions: Our study revealed a high prevalence of hypertension in 
Tunisian adult population, with high proportion of underdiagnosed 
patients with hypertension. Taking these results into account, it’s crucial 
to increase awareness among general population to be more vigilant with 
dietetic measures, and to reinforce screening interventions in the front 
line of care. This could be reinforced by studying the evolutionary trend 
of hypertension prevalence in Tunisia, planned in the framework of the 
JEAI-TANIT [3].
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PO2.058
Opinions on Obesity and Prevention in Scotland: A Focus 
Group Study

Steiner, T.; Forsyth, J.; Tulloch, L.
Obesity Action Scotland

Introduction: Information and public discourse around obesity is often 
dominated by numbers and statistics. In Scotland, we believe there is a 
knowledge gap for qualitative data and first-hand public opinion on 
the issues of diet and weight. Therefore, we decided to carry out multi-
ple focus group workshops with members of the Scottish public to hear 
about their experiences with these matters and whether they supported 
proposed healthy weight interventions. It is hoped this research will offer 
the chance to use story-telling as a tool to advocate for prevention policies 
that can address high levels of overweight and obesity in Scotland.
Methods: A public survey was issued to identify key characteristics of 
individuals which would be used to form a balanced focus group panel. 
The survey covered typical demographic questions such as age and sex, 
as well as attitudinal questions relating to weight and obesity prevention 
policy. It was agreed to form a panel demographically representative of 
Scotland (accounting for age, sex, geography, deprivation, and personal 
weight), as well as balanced across a range of attitudes. After the panel 
selection was confirmed, the first focus group session was carried out in 
November 2022, with others planned for the beginning of 2023. Each 
session will cover different themes relating to diet and obesity. Themes 
include; food promotions, access to healthy diets, food industry power, 
and weight stigma. During each session the panel will be presented with 
evidence to help inform their discussions. Evidence will be presented 
midway through each session in order to separate participant’s views 
before and after they are informed of key facts around each theme. This 
will also allow us to show the extent to which evidence changes people’s 
existing opinions. Short polls will be distributed to the panel in the lead 
up to each session with the results used to prompt discussion. All panel 
discussion is to be transcribed in full to allow for subsequent analysis and 
identification of common themes raised.
Results: A final output report combining findings of each focus group 
session will be produced by Spring 2023. Results will be available for pre-
sentation in May 2023.
Conclusion: The use of qualitative data to tell the stories of everyday peo-
ple is a powerful tool which is arguably under-utilised by public health 
groups. This focus group research aims to fill a gap in the advocacy space 
for healthy diet and weight in Scotland. Findings will be shared widely 
to inform advocacy strategies and provide information to politicians and 
policy makers.

Conflicts of Interest: None disclosed.
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Introduction: Systems science is a broad term referring to a family of ana-
lytic approaches that at their heart aim to elucidate the behaviour of com-
plex systems and inform efforts to address one or more system problems. 
In recent years, in response to the increasing awareness of the complexity 
of many public health problems, including obesity, there has been grow-
ing interest in the role of systems-based approaches in public health. The 
aim of this project was to deliver and generate learning using qualitative 
systems mapping, as part of the wider whole systems approach in North 
Wales.
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Nutrition quality and waste associated with the school 
food system: A pilot, citizen science study in an Irish 
secondary school

Browne, S. K.1; Mullens, A.1; Mulholland, B.1; Lo, C.1; Ruttledge, A.2
1School of Public Health, Physiotherapy & Sports Science, University College 
Dublin, Belfield, Dublin 4, Ireland 
2Voice of Irish Concern for the Environment, 9 Upper Mount Street, Dublin 2

Background: Public health nutrition and sustainable food systems share 
many principles that also align with transforming unhealthy food envi-
ronments. Reducing waste associated with the food system is one pillar 
of transitioning to more sustainable food consumption. The purpose of 
this study was to design and evaluate a pilot study using participatory 
approaches with young people to examine the nutrition quality of pack-
aged foods during a waste audit at school. 
Methods: One secondary school in Ireland was recruited to participate 
in a food system waste audit supported by a nutrition researcher and 
environmental charity. Eleven male adolescent students (15-17 years) vol-
unteered to participate as citizen scientists. Students collected all waste 
generated from the food system over one day and sorted and weighed 
waste categories. Packaging with nutrition labels were photographed 
for nutrition analysis. Students created a video and participated in a 
focus group. Quantitative data were summarised using descriptive fre-
quencies. Nutrition label data were summarised, and the World Health 
Organisation (WHO) Nutrient Profile Model applied to assess nutrition 
quality. The focus group discussion was transcribed verbatim and content 
analysis undertaken. 
Results: Nutrition labels from 132 food and beverage packages were 
analysed, of which 115 items (87%) were low-nutrient, energy dense 
and not considered suitable for marketing to children according to the 
WHO Nutrient Profile Model criteria. Chocolate and sugar confectionary, 
energy bars and desserts and savoury snacks (crisps) were the most com-
mon packaged food groups. Students were not surprised by the unhealthy 
food choices observed, however were shocked and saddened at the waste 
practices. The highest weight of waste was organic waste (14.2kg, 57.4%), 
followed by paper and cardboard (5.0kg, 20.1%), and hard plastics (4.1kg, 
16.4%). Materials banned by the Single Use Plastics Directive (EU) 
2019/904 were found. Most recycling bins were contaminated with food 
waste. Solutions proposed by students mapped across individual (aware-
ness, education), community (peer leadership, education, and support), 
and organisational levels (providing education and awareness, altering 
the food environment and waste practices, supporting change) within 
the school. 
Conclusions: The methodologies employed allowed successful engage-
ment with students on sustainable food systems and nutrition quality 
research in a relevant public health setting. One modifiable issue identi-
fied was the production of avoidable waste from ultra-processed, low-nu-
trient, energy-dense foods and beverages that are not recommended for 
sale in the school setting. Other environmental issues with the food sys-
tem included the use of disposable food containers, poor waste separation 
practices, and contamination of recyclables. Students proposed potential 
solutions that are achievable in the short-term and would address healthy 
food choices, and waste minimisation in the school setting. There is a need 
to rapidly align public health and sustainable food system interventions to 
address human and planetary health.
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PO2.061
Can youth insights and engagement accelerate meaningful 
food industry change?

Cerny, C.1; Padja, N.1; Doshi, P.2; Keleher, A.2; Hackett, T.2
1Bite Back 2030 
2Nesta

Introduction: Bite Back 2030 - a youth campaigning charity - paired 
young campaigners with leading UK food businesses to share insights and 
support the development of evidence-informed business changes to sup-
port children’s health.
Methods: Eight UK-based food businesses popular with young people - 
including a large retailer, two out-of-home businesses, three manufac-
turers, a school caterer and a food delivery platform - committed to Bite 
Back’s inaugural Food Systems Accelerator. The 6-month programme 
consisted of a two-day residential where senior business representatives 
collaborated with Bite Back’s youth board members to consider youth 
insights, map their role in the food system and identify potential areas for 
change in their businesses. This was followed by further meetings between 
young people and the businesses to develop a goal for changing an aspect 
of their business. Bite Back kept in regular contact with the businesses 
throughout. 
Businesses were given a framework to ensure change goals were based on 
evidence, informed by youth insights and can be evaluated for impact. 
Change goals were scored for potential impact by the Bite Back and Nesta 
teams using a discussion-based system accounting for four key factors - 
level of ambition, product breadth, initial scale and potential impact.
Results: 
Business 1
Ambition:1
Breadth: 1
Scale: 0
Impact: 1
3/4

Business 2
Ambition:1
Breadth:1
Scale: 1
Impact:1
4/4

Business 3
Ambition:1
Breadth:0
Scale: 1
Impact:0
2/4

Business 4
Ambition:1
Breadth:1
Scale: 0
Impact:1
3/4

Business 5
Ambition:1
Breadth:1
Scale: 1
Impact: 0
3/4

Business 6
Ambition:0
Breadth:0
Scale: 1

Methods: This project used the established practice of involving stake-
holders in the process of building qualitative systems maps, called group 
model building (GMB). GMB is a process by which a group of stakehold-
ers systematically engage in model construction to understand the root 
cause of an issue. GMB workshops, based on Public Health England’s 2019 
‘Whole systems approach to obesity: a guide to support local approaches 
to promoting a healthy weight’, involved several facilitated group activities, 
using pre-defined scripts to enable participants to develop systems maps.
Results: Six half-day bilingual workshops took place across the follow-
ing areas of North Wales during March 2022: Flintshire, Denbighshire, 
Wrexham, Conwy, Gwynedd and Anglesey. A total of 59 participants 
attended the workshops (range 6 to 17). The primary themes identified 
during the mapping process were: 1) uptake and continuation of breast 
feeding, 2) pre and post conception education, 3) mental health and well-
being, 4) diet quality, and 5) participation in physical activity.
Conclusion: Qualitative systems maps are powerful visualisation tools 
that can help stakeholders describe and appreciate the current state of a 
given system; understand how system structure creates the observable 
outcomes; create a shared vision of the system; gain consensus about the 
issue; and identify opportunities for action.

PO2.060
Healthy weight North Wales: social network analysis

Radley, D.1; Bond, A.1; Orford, L.2; Woodward Esseen, E.2; Tunnah, C.2
1Leeds Beckett University 
2Betsi Cadwaladr University Health Board Public Health Team

Introduction: Systems science is a broad term referring to a family of 
analytic approaches that, at their heart, aim to elucidate the behaviour of 
complex systems and inform efforts to address one or more system prob-
lems. In recent years, in response to the increasing awareness of the com-
plexity of many public health problems, including obesity, there has been 
growing interest in the role of systems-based approaches in public health. 
The aim of this project was to a generate a baseline understanding of net-
work dynamics using Social Network Analysis (SNA), as part of the wider 
whole systems approach in North Wales. 
Methods: SNA is an established technique that identifies and analyses the 
inter-connections and influences between different people or organisa-
tions within a system. To collect network data on the North Wales Healthy 
Weight system, the two following approaches were taken: 1) Desk-based 
(secondary): analysed the interlocking memberships of the partnership 
boards across North Wales, and 2) Survey-based (primary): used an 
actor-centred, ego-net approach of people who attended a system map-
ping workshop. 
Results: Survey-based bilingual SNA showed the most connected indi-
viduals were part of Betsi Cadwaladr University Health Board (BCUHB) 
and Public Health Wales (PHW). Betweenness centrality identified four 
people who were influential by connecting otherwise unconnected nodes. 
From an organisational level, analysis identified the centralisation around 
BCUHB and PHW. BCUHB received the most connections, assuming an 
‘information hub’ type role within the system, whereas PHW provided the 
most connections, adopting a ‘facilitator’ role within the system –  offering 
authority and direction. Furthermore, most organisations operate inter-
nally, meaning most have multiple self-loops to themselves. Desk-based 
SNA showed most board members were interconnected, except for one 
unconnected cluster of people. For the most part this shows there is good 
accessibility across the network, and information can flow through the 
majority of partnership board members. Analysis also identified five 
highly connected individuals.
Conclusion: SNA was able to demonstrate the system has two main 
actor organisations who have considerable influence. It would be useful 
to identify the unique roles between these actors and ensure they are 
 distinguishable – potentially merging functions to centralise the network. 
SNA was also able to identify key individual actors within the network, 
who could potentially control information, but without whom the net-
work may become less connected.
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Scores were highest in the Environmental Impact section, with an average 
of 21 points from a possible 30 points; the lowest scores were achieved 
in the Information section (mean 5/20) with a lack of readily available 
nutrition information across all outlets. Further observations across the 
campus included lack of availability of smaller portion sizes, the inclusion 
of unhealthy foods in meal deals and positioning of unhealthy foods in 
prominent locations. Most outlets offered at least one vegan and vegetar-
ian option, and these were priced in a way that incentivized their purchase 
over meat-containing options. 
Conclusion: Application of the Uni-Food tool in the food retail environ-
ment of an Irish University suggested that this environment was relatively 
unhealthy and changes are necessary to support the University commu-
nity in making healthier food choices. The tool has identified a number of 
areas which could be targeted for changes in University policy to improve 
the food environment such as provision of nutrition information, and 
positioning of foods within retail outlets.
References
1. Swinburn B et al. Obes Rev 2013;14(suppl 1):1–12.
2. Mann D et al. Int J Environ Res Public Health 2021;18(22):11895.
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Nudging strategies to improve food choices of healthcare 
workers in the workplace cafeteria: a pragmatic field study

Meeusen, R. E.1; Van Der Voorn, B.1; Berk, K. A.2
1Department of Internal Medicine, Obesity Center CGG, Erasmus Medical 
Center, Rotterdam, the Netherlands 
2Department of Internal Medicine, division of Dietetics, Erasmus Medical centre, 
Rotterdam, The Netherlands

Introduction: Dutch healthcare workers experience the highest workload 
and absenteeism rates compared to all other professions (1). This has been 
associated with a more unhealthy diet (2) which may lead to obesity and 
related comorbidities (3). Nudging strategies in the workplace have been 
shown to improve food choices (4) by encouraging people to choose for 
the healthier options, without restricting them in their choices (5). We 
studied the potential of a combination of evidence and practice-based 
nudging strategies; determined their feasibility in a real- life setting; and 
explored their effectiveness on healthier purchases over a two-month 
period in a hospital workplace cafeteria 
Methods: We conducted an explorative, prospective field study. Based on 
information gathered through a literature search and a qualitative field 
study, we selected the potentially most effective and feasible nudges. These 
were subsequently implemented in a commercial workplace cafeteria of a 
Dutch academic medical centre. The selected nudging strategies included 
product placement, increasing the ratio of healthy to unhealthy product 
options, and providing nutritional information and motivational state-
ments. Data on the products purchased was collected using photographs 
of the lunch trays of healthcare workers, with the products then labelled 
and their nutritional value calculated. Effects were evaluated after one 
and two months. Chi-square analyses were used to analyse differences 
over time. 
Results: A total of 905 photographs of lunches were analyzed (approx-
imately 300 at each time point). The nudging strategies implemented 
resulted in a 41% increase in the purchase of whole-wheat products at the 
expense of non-whole-wheat products, between baseline and final mea-
surement (p=0.012). The purchases of healthy and unhealthy bread fillings 
and beverages did not significantly change during the study period. 
Conclusion: This explorative study showed that a combination of three 
nudging strategies partly improved healthy food choices for lunch in a 
Dutch healthcare setting. These results may help guide other profession-
als to implement nudging strategies to improve employee food choices. 
Future research should evaluate the effect over a longer period of time, 
thereby identifying the most effective combination of nudging strategies 
and investigate how these effect the health of hospital employees.

Impact:0
1/4

Business 7
Ambition:1
Breadth:1
Scale: 1
Impact:0
3/4

Business 8
Ambition:1
Breadth:1
Scale: 0
Impact:0
2/4
Conclusions: The majority of the businesses on the programme have com-
mitted to plans to pilot evidence-informed trials which aim to bring about 
tangible change such as reducing calories in average orders or increasing 
sales of healthier options. The scale of ambition and likely impact of the 
goals vary across the businesses. 
Comprehensive evaluation will be needed over the next year to ensure 
the pilots are fully rolled out and comprehensively evaluated with further 
work needed to apply the changes across the businesses.
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Assessment of the healthiness of the food retail environment 
on an Irish university campus using the Uni-Food tool
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1Healthy UCD and School of Public Health, Physiotherapy & Sports Science, 
University College Dublin, Belfield, Dublin 4, Ireland 
2School of Agriculture and Food Science, University College Dublin, Belfield, 
Dublin 4, Ireland 
3Department of Sport and Health Sciences, Technological University of the 
Shannon, Athlone, Ireland 
4School of Public Health, Physiotherapy & Sports Science, University College 
Dublin, Belfield, Dublin 4, Ireland

Introduction: The food environment is an important factor in food 
choice, and evidence suggests that many food environments do not sup-
port healthy choices (1). As young adults move away from home, their 
food choices and food environments can change, so there is an increased 
chance they will develop unhealthy habits. Since students spend much 
of their time and consume many of their meals in the university cam-
pus environment, there is a need to assess the quality of food available in 
universities.
Methods: The University Food Environment Assessment (Uni-Food) 
tool was developed to assess the healthiness, equity and environmental 
sustainability of university food environments (2). The research pre-
sented focusses on the food retail section of the tool which consists of five 
domains: availability and accessibility, promotion, price, information, and 
environmental impact. Each domain contains 1-4 indicators which are 
scored using scales of 0, 5, 10 or 0, 3, 7, 10 depending on how fully the out-
let met the indicator criteria. Each domain is weighted to calculate a final 
percentage score for each outlet. Twenty-seven food retail outlets on the 
University College Dublin Belfield campus were assessed as follows: outlet 
operators were contacted by email outlining the purpose of the research 
and requesting their support. Outlets were visited by two researchers who 
independently assessed the retail environment. Where necessary informa-
tion could not be obtained on-site, follow-up emails were sent to manage-
ment. Any scoring discrepancies were discussed and resolved. Scores for 
each outlet were calculated using an Excel spreadsheet provided by the 
Uni-Food project team.
Results: The food outlets assessed consisted of restaurants, cafes, con-
venience stores and coffee trailers, and the mean outlet score was 50% 
(range 29-63%). Convenience stores were the least healthy outlet type, 
with all scoring ≤40%. In contrast, restaurants all received scores >50%. 
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Examination of the University College Dublin food 
environment using the Uni-Food Tool

Curran, E.1; Heffernan, M.2; Murrin, C.2
1School of Agriculture and Food Science, University College Dublin, Belfield, 
Dublin 4, Ireland 
2Healthy UCD and School of Public Health, Physiotherapy and Sports Science, 
University College Dublin, Belfield, Dublin 4, Ireland

Introduction: The food environment (FE) has been defined by the 
Agriculture, Nutrition and Health Academy Food Environments Working 
Group as ‘the interface that mediates one’s food acquisition and consump-
tion within the wider food system’ (1). An unhealthy FE is one that con-
tains the wide availability of highly processed foods which are frequently 
high in saturated fats, sugar, and salt, usually with heavy promotion of 
these foods (2). Establishing healthy FEs in 3rd level institutions, such 
as universities, is paramount in promoting healthy eating habits which 
young adults take into the rest of their lives (2,3). Moreover, students 
spend a considerable amount of time on campus in universities, therefore 
the opportunity to encourage a healthy diet exists in universities (2,3).
Methods: The Uni-Food Tool was developed by a research team and an 
expert advisory panel across seven universities in Australia and is used to 
assess the healthiness, equity, and environmental sustainability of FEs in 
tertiary education settings (2). In the current study, the focus is on the uni-
versity systems and governance component of the Uni-Food tool which 
is measured over 5 domains: leadership and planning, monitoring and 
reporting, funding and resources, stakeholder engagement, and policies 
for food retail environments. To complete the university systems and gov-
ernance component a policy audit was conducted by 1 researcher and pro-
visional scoring was applied. The provisional scoring was discussed with 
the supervisor and an additional researcher, resulting in the final scores. 
The overall scores for this component were determined using an Excel 
spreadsheet provided by the founders of the Uni-Food Tool.
Results: The desk policy audit began in October 2021 and is ongoing. 
Information that has been included in the desk policy audit have come 
from policies, food outlet tender documents, initiatives, strategies, 
reports, websites, minutes of meetings and the university intranet. So far, 
a total of 14 documents have been analyzed as part of the desk policy 
audit. However, reference to food and nutrition has been minimal in these 
documents, with only 1 strategy and the food outlet tender documents 
acknowledging food and nutrition. The overall scores of the desk policy 
audit have yet to be determined using the Uni-Food tool. 
Conclusion: With the results thus far, it is estimated that the university 
will score poorly on the university systems and governance component 
of the Uni-Food tool. Once the tool has been applied, it should highlight 
areas of improvement with regards to the governance of the food envi-
ronment. This can then be in turn used to inform university stakeholders 
who can implement health and nutrition improvements to the university 
governance.
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The impact of national COVID-19 lockdowns on the home 
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adolescents
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Introduction: A large body of research has emerged exploring the impact 
of COVID-19 lockdown restrictions on health and wellbeing. However, 
most studies are cross-sectional and lack baseline data, undermining the 
strength of the evidence. This study utilises longitudinal data from the 
Gemini twin cohort to explore the impact of the COVID-19 pandemic 
on the obesogenic home environments and energy balance behaviours of 
UK adolescents.
Methods: Parents of twins from the Gemini cohort study (12-14 years; 
n=262 children) completed an adapted version of the Home Environment 
Interview (HEI). This comprehensive measure of the obesogenic home 
environment was repeated via telephone interview on three occasions: 
pre-pandemic (T1), following the 1st UK national lockdown (T2) and 
following the 3rd national lockdown (T3). The obesogenic home envi-
ronment was measured using four composite scores capturing the over-
all home environment, as well as the individual food, activity, and media 
environments. Repeated measures analyses of covariance examined 
changes in the obesogenic nature of each of the food, activity, and media 
domain scores, and the overall home environment score across the three 
time-points. 
Results: Compared to pre-pandemic (T1), the overall home environ-
ment became increasingly obesogenic during the 1st (T2) and 3rd (T3) 
national lockdowns (F=52.72, μ2 = 0.17, p<0.001). Findings revealed large 
increases in the obesogenic nature of home media environment during 
the pandemic compared to baseline (T1 to T3; F=145.49, μ2 = 0.36, 
p<0.001). Adolescents’ leisure-based screen-time significantly increased 
in the first lockdown (T2) compared to baseline (T1) (M ± SD = 35.22  
h/week ± 17.80 vs 23.45 h/week ± 12.37, p<0.001). Similarly, the home 
food environment became increasingly obesogenic during the 1st (T2) and 
3rd (T3) national lockdowns (F=29.49, μ2 = 0.10, p<0.001) compared to 
pre-pandemic (T1). More varieties of sugar-sweetened beverages (M ± SD  
= 2.17 ± 1.31 vs 1.49 ± 1.05) and more varieties of energy-dense snacks (M 
±SD = 8.33 ± 2.99 vs 6.87 ± 3.22) were available in homes during the first 
lockdown (T2) compared to baseline (T1), along with increases in the fre-
quency of adolescents eating while watching tv or using devices (M ±SD 
=1.85 days/week ± 1.54 vs 1.26 days/week ± 1.22; all p’s<0.001). In con-
trast, the home physical activity environment score improved during the 
1st (T2) and 3rd (T3) lockdowns compared to pre-pandemic (F=11.09, 
μ2=0.04, p<0.001).
Conclusion: Covid-19 pandemic lockdown measures were associated 
with more obesogenic home environments among UK adolescents. Only 
the physical activity domain of the home environment was healthier 
during the pandemic compared to baseline. Increases in the obesogenic 
nature of the home food and media environments were coupled with 
large increases in adolescents’ leisure-based screen-time during periods 
of national lockdown.
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Introduction: Household food insecurity (HFI) is rising and dispropor-
tionally affecting families with children, whom are particularly vulnerable 
to adverse weight-related outcomes. Yet, few studies have examined the 
health impact of household food insecurity in Mediterranean settings. 
We assessed the association between household food insecurity and diet- 
related outcomes in a socioeconomically diverse sample of children aged 
3-12 years living in Madrid, Spain (n=5144); and whether these associa-
tions differ with sex. 
Methods: We analyzed data from a city-wide survey, conducted in 2017, 
including objective anthropometric measures (height and weight) and 
self-reported dietary outcomes (intake of fruit, vegetables, or sweet-sweet-
ened beverages [SSBs]). We used log-binomial to estimate prevalence 
ratio (PR) and 95% confidence intervals (CI) for each outcome. 
Results: Overall, 18.9% of children experienced HFI. After adjusting 
for age and family affluence, HFI was significantly associated with a 
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An automated nutritional assessment system based 
on food images
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Kanellou, A.2; Giannakourou, M.2; Fotiadis, D. I.1
1Unit of Medical Technology and Intelligent Information Systems, Department 
of Materials Science and Engineering, University of Ioannina, Ioannina, Greece & 
Biomedical Research Institute, FORTH, Ioannina, Greece 
2University of West Attica, Department of Food Science and Technology, 28 
Agiou Spyridonos str, Athens- Egaleo 12243, Greece

Introduction: In recent years dietary assessment systems, as a conse-
quence of modern lifestyle, are increasingly integrated into mHealth 
systems helping individuals to follow a healthy diet, preventing chronic 
diseases such as cancer, CVDs, obesity and diabetes [1]. In this study, an 
automated nutritional assessment system and its architecture are pro-
posed, which is based on a food image taken by a smartphone camera. 
By collecting a dataset of Mediterranean food images and using advanced 
machine learning and deep learning techniques the nutrients and the cal-
ories consumed by an individual can be automatically calculated.
Methods: The proposed nutritional assessment system needs an image 
taken by the individual’s smartphone camera above the dish, to calculate 
the nutritional content of the meal with a reference object (e.g., a coin) 
placed next to the dish. The main parts of the proposed system are: (a) 
the food image dataset, (b) the segmentation model, (c) the classification 
model, (d) the weight estimation model, and (d) the nutritional database 
(Fig. 1). The crucial part of building machine learning and deep learning 
models is the creation of an annotated food image dataset. Next, a seman-
tic segmentation model is used to identify the different types of food, cre-
ating the related regions of interest. Then, a classifier is applied to identify 
for each region the corresponding food items which is contained in the 
dish. The food weight estimation subsystem based on machine learning 
techniques computes the weight of the food, and, finally using the nutri-
tional database [2], we calculate the nutrients and macronutrients content 
of the dish. The proposed nutritional assessment system is used to improve 
eating patterns and to identify eventual personal risk of malnutrition.
Results: The proposed system achieves a Mean Absolute Percentage 
Error - MAPE 14.2% in calculating the food weight of 50 Mediterranean 
foods. Knowing that a MAPE between 10%-20% is a good prediction, the 
 proposed system achieves promising and encouraging results.
Conclusion: In this study we presented the architecture and the overall 
concept of a nutritional assessment system by capturing a photo from a 
smartphone. The proposed system aims to support health professionals in 
identifying dietary risks and consumers to follow a healthy and balanced diet. 
Both perspectives contribute to preventing malnutrition, as well as a range of 
other nutrition-related diseases and conditions.

Fig. 1. The proposed nutritional assessment system.
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PO2.069
Association between food insecurity (FI) and pregnancy 
health outcomes in high-income countries (HICs): a systematic 
review and meta-analysis

Nguyen, G.1; Bell, Z.1; Andreae, G.1; Scott, S.1; Lake, A.2; Heslehurst, N.1
1Population Health Science Institute, Newcastle University, Newcastle upon 
Tyne, UK 
2School of Health and Life Sciences, Teesside University, Middlesbrough, UK

Background: FI exists whenever the availability of nutritionally adequate 
and safe foods or the ability to acquire acceptable foods in socially accept-
able ways is limited or uncertain. There is a significant association between 
FI and weight, with an increased risk in the development of obesity among 
FI populations. Women in HICs are more vulnerable to FI than men due 
to their increased risk of experiencing poverty. Women also have more 
complex nutritional requirements due to the menstrual cycle, pregnancy 
and breastfeeding, which increases potential health impacts from FI. 
This systematic review aimed to explore the impacts of FI in pregnancy 
on maternal and infant health outcomes in HICs.
Methods: The review was registered on PROSPERO (CRD42022311669). 
Searches included seven databases (MEDLINE, Embase, Scopus, Web of 
Science, PsychInfo, ASSIA, and CINAHL), grey literature, reference lists, 
citations, and contacting authors. Studies reporting data on FI in preg-
nancy and maternal or infant health outcomes from January 1st 2008 
onwards were included. Screening, data extraction, and quality assess-
ment (using the Newcastle-Ottawa scale) were carried out by two authors 
independently. Random-effects meta-analysis was performed when data 
were suitable for pooling to estimate odds ratios (ORs) and 95% confi-
dence intervals (CI). Narrative synthesis was conducted when data were 
not able to be pooled.
Results: Twelve studies reported associations between FI and adverse preg-
nancy health outcomes for both the mothers and infants; all were based 
in North America. Outcomes reported included birth weight, small- and 
large-for-gestation age (SGA/LGA), gestational diabetes (GDM), preterm 
birth, pre-eclampsia, hypertension, caesarean, dental health, maternal 
serum concentration of perfluorooctane sulfonate (PFOS), congenital 
anomalies and neonatal morbidity. Meta-analysis was possible for GDM 
(n=5 studies) and preterm birth (n=3). There was significantly increased 
odds of GDM among FI women (OR 1.62, 95%CI 1.31, 1.92), but not for 
preterm birth (OR 1.16, 95%CI 0.93, 1.39). Narrative synthesis showed FI 
was significantly associated with dental problems and serum PFOS. There 
were no significant associations reported for FI and any other outcomes 
reported. 
Conclusions: Our findings suggest that FI during pregnancy increases 
the risk of GDM, dental health and serum PFOS. All studies were set in 
North America where there is established intervention/provision of care 
(WIC) to combat the impact of poverty on pregnancy. Future studies 
could explore the moderating impact of WIC on associations between FI 
and pregnancy health. Further studies are also required in other HICs to 
explore the impact of increasing rates of FI on maternal and infant health.

PO2.070
BMI, Waist Circumference, and Appendicular Muscle 
Mass Ratio in Relation to Metabolic Syndrome among 
Community-dwelling Elderly in Taiwan

Chu, N.1; Wu, D.2; Chang, C.3
1Division of Occupational Medicine, Kaohsiung Veteran General Hospital, 
Kaohsiung, Taiwan 
2School of Public Health, National Defense Medical Center, Taipei, Taiwan 
3Division of Endocrinology, Tri-Service General Hospital, Taipei, Taiwan

Introduction: Metabolic syndrome (MS) is one of the most important risk 
factors for cardiovascular diseases and diabetes. The relationship between 
obesity and body composition on MS was not consistent in elderly. This 
study is to evaluate the association between BMI, waist circumference 

higher prevalence of overweight (PR = 1.27, 95%CI: 1.14, 1.43]), obesity 
(PR = 1.48, 95%CI: 1.19, 1.83), and intake of SSBs (PR = 1.16, 95%CI: 1.09, 
1.23), but lower prevalence of adequate intake of fresh fruits (PR = 0.61, 
95%CI: 0.51, 0.73) and vegetables (PR = 0.51, 95%CI: 0.31, 0.84). 
Conclusions: HFI was significantly associated with overweight and obe-
sity as well as intake of SSBs, fresh fruits, and vegetables. Associations 
were strongest for girls regardless of adjustment for family affluence. 
Further research and policy efforts are warranted to promote children’s 
health and well-being in food-insecure households, especially after the 
COVID-19 pandemic.

PO2.068
Association between food insecurity (FI) and diet, and 
gestational weight gain (GWG) among pregnant women 
living in high-income countries: a systematic review  
and meta-analysis

Nguyen, G.1; Bell, Z.1; Andreae, G.1; Scott, S.1; Lake, A.2; Heslehurst, N.1
1Population Health Science Institute, Faculty of Medicine, Newcastle University, 
Newcastle Upon Tyne, United Kingdom 
2School of Health and Life Sciences, Teesside University, Middlesbrough, 
United Kingdom

Background: FI exists whenever the availability of nutritionally adequate 
and safe foods or the ability to acquire acceptable foods in socially accept-
able ways is limited or uncertain. Studies to date show that FI is associated 
with increased risk of developing overweight and obesity. Maternal obesity 
impacts on women’s nutrition and increases risks of several adverse preg-
nancy outcomes including excessive (GWG). Many of these conditions 
may be exacerbated by living with FI during pregnancy. This study aimed 
to explore the impacts of FI on nutrition and health during pregnancy.
Methods: This systematic review is registered on PROSPERO 
(CRD42022311669). Searches included seven databases (MEDLINE, 
Embase, Scopus, Web of Science, PsychInfo, ASSIA, and CINAHL), grey 
literature, reference lists, citations, and contacting authors. Studies report-
ing data on FI in pregnancy, maternal diet/nutrition and GWG from Jan 
1, 2008, onwards were included. Screening, data extraction, and quality 
assessment were carried out by two authors independently. Random-
effects meta-analysis was performed when data were suitable for pooling 
to estimate odds ratios (ORs) and 95% confidence intervals (CI). Narrative 
synthesis was conducted when data were not able to be pooled.
Results: Seven studies reported associations between maternal FI and 
diet/nutrition outcomes. There was a consistent direction of effect towards 
reduced fruit and vegetable consumption among FI women. The associ-
ations between FI and other diet outcomes were inconsistent, although 
some data showed reduced vitamin E and diet quality, and increased red/
processed meat consumption. Ten studies reported mixed results for FI 
and GWG which showed both increased and reduced GWG, and inade-
quate GWG. Meta-analysis showed a significantly increased odds of inad-
equate gestational weight gain (i.e. below guideline recommendations) 
among FI women compared with food secure (OR 1.19, 95%CI 1.07, 
1.30). However, no statistically significant was found for excessive gesta-
tional weight gain (OR 1.07, 95%CI 0.98, 1.15). 
Conclusions: Women experiencing FI around pregnancy life course 
stages have poorer nutritional health and have an increased the risk of 
inadequate GWG. There is a need for further studies to better inform pub-
lic heath and maternity practice and policy makers to address the impact 
of FI in this vulnerable population, particularly among women with obe-
sity, for life-course benefits for women and their children.
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Methods: We analysed data from 4 US cohorts within the ABACus 2 
Consortium using a random effects two-stage Individual Patient Data 
Meta-analysis, stratified by biological sex. Cox proportional hazards 
regression was used to model associations between BMI exposures and 
cancer incidence, including the interaction between ethnicity and BMI 
exposures using i) overweight-years (derived from repeated predicted 
BMI by incorporating exposure time to BMI ≥ 25 kg/m2) and ii) a single 
BMI measure. 
Results: Overall, 538,548 participants were included (White: 508,198; 
Black: 30,350). For OBR cancers, hazard ratios (HR) per standard devi-
ation (SD) increment in overweight-years were 1.15 (95% CI: 1.12,1.19, 
I2:0) in White men, 1.06 (95% CI:0.66,1.69, I2:0.79) in Black men, 1.12 
(95% CI:1.01,1.24, I2:0.86) in White women and 1.06 (95% CI:0.98,1.14, 
I2:0) in Black women. The association between single BMI and pancreatic 
cancer was significantly lower in Black vs. White men with HRs of 0.80 
(95% CI: 0.66,0.96, I2:0) and 1.08 (95% CI:0.97,1.21, I2:0.14) respectively 
[HR of interaction of 0.71 (0.95% CI: 0.53,0.95, I2:0)]. OBR cancers had 
a significantly lower association with single BMI and overweight-years 
in Black vs. White women [HR of interaction per SD BMI: 0.94, 95% 
CI:0.90,0.99, I2:0] and [HR of interaction per SD overweight-years: 0.95, 
95% CI: 0.91,0.99, I2:0]. For colorectal and pancreatic cancer, associ-
ations were significantly lower in Black vs. White women per SD over-
weight-years with HRs of interaction of 0.89 (95% CI:0.80,0.99, I2:0) and 
0.75 (95% CI:0.61,0.92, I2:0) respectively. 
Conclusion: We found both the direction and magnitude of associations 
between BMI exposure and cancer risk varied emphasising the impor-
tance of incorporating interaction terms with ethnicity in cancer epide-
miology. Self-identified race should be considered in future studies and 
when personalising prevention strategies. 
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The roles of parental feeding practices and appetite in the 
development of eating disorders in adolescence
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Llewellyn, C.1
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****NB. This abstract is related to the symposium proposal entitled: ‘Why 
are eating disorders relevant for obesity researchers, clinicians and policy-
makers?’. Dr Alice Kininmonth and Dr Zeynep Nas are joint first author 
and joint presenters. This can be presented in case the symposium pro-
posal is not accepted.
Introduction: Individual differences in appetitive traits (such as food cue 
responsiveness and emotional eating) emerge in early life, are moderately 
stable across childhood, and are associated with obesity risk. In addition, 
nonresponsive parental feeding practices (PFPs) that are controlling 
or coercive (e.g., pressure to eat, restriction, instrumental feeding) are 
hypothesised to interfere with a child’s ability to self-regulate their food 
intake and are associated with variation in appetite avidity and adiposity 

(WC), and appendicular muscle mass to body weight ratio (AMMW) in 
relation to MS among community-dwelling elderly population in Taiwan.
Methods: A total of 3,739 subjects (1,600 males and 2,139 females) were 
recruited from a series of community-based surveys that were conducted 
from 2017 to 2019 in Taiwan. We collected anthropometric character-
istics, handgrip strength, blood pressure and blood biochemistry using 
standard methods. AMM was calculated with an equation. History of 
chronic disease and lifestyle profiles were collected using questionnaires.
Results: Prevalence of MS was around 47.1% for male and 50.0% for 
female among elder population in Taiwan. The subjects with MS had 
higher BMI, WC, AMM, but lower AMMW than those without MS (all 
p<0.001). Among males, the AMMW was 0.632±0.027 and 0.663±0.032 
(p<0.001) for those with and without MS. A comparison of BMI, WC and 
AMMW indicates that BMI was positively associated with the risk MS and 
MS summary score. However, AMMW is negatively associated with MS 
(OR=0.877, 95% CI 0.818-0.941 for males and OR=0.885, 95% CI 0.831-
0.943 for females) and every 10% increased of AMMW is correlated with 
a decreased MS summary score of 0.73 points in males and 0.54 points in 
females (p< 0.001). Among subjects with hypertension and/or diabetes, 
the higher the AMMW, the lower the prevalence of MS when compared to 
subjects with lower AMMW. 
Conclusion: Obesity and central obesity were positively associated with 
MS. However, the AMMW had a protective effect on MS even among 
elderly population. Health promotion programs to increase muscle mass 
may prevent MS among elderly in Taiwan.
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Kingdom, National Institute for Health Research (NIHR) Manchester Biomedical 
Research Centre, Manchester, United Kingdom

Introduction: Higher body mass index (BMI) is associated with increased 
risk of at least 13 cancers (1), however evidence underpinning these asso-
ciations is mainly derived in populations of European ancestry. We assem-
bled a consortium of cohorts to evaluate at-scale whether associations 
between a single BMI measure and cumulative BMI exposure and cancer 
risk differed in White compared with Black populations given, for exam-
ple, body composition varies between these (2,3). 
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hierarchical relationships between the key variables. Results showed that 
recall of unhealthy food marketing on these platforms was significantly 
associated with purchase and consumption of marketed food categories. 
Attitudes towards unhealthy foods mediated this relationship. Findings 
are the first to demonstrate the relationships between unhealthy food 
marketing via videogame livestreaming platforms and adolescent eating 
behaviours, which has implications for the design of policies to restrict 
digital food marketing to young people.

PO2.074
If self-esteem and BMI are not linearly related: does 
BMI class define our self-perception? Analysis of global, 
multidimensional, and physical self-esteem in a population of 
women with obesity

Moyon, L.; Le Foll, D.
Department of Sport Sciences, University of Rennes, France

Introduction: Self-esteem is considered as an indicator of good mental 
health and seems to protect from psychological distress in the women 
population¹. This concept has evolved into a model describing a global 
self-esteem fed by several domains and subdomains. In addition, the sig-
nificant part of body perception in the construction of self-esteem has 
been highlighted². Considering an overweight/obesity population, an 
understanding of this process seems to be essential to propose adapted 
solutions. Empirical studies focused on the relationship between BMI 
and self-esteem, but results are heterogeneous with positive or negative 
correlations. Moreover, just as the frequency of weight discrimination sit-
uations more than doubles when going from obesity I to obesity II or III, 
implying a different perception by others³, it is possible that self-percep-
tion evolves differently according to BMI classes (i.e., healthy, overweight, 
obesity I, II, and III). Thus, the objectives of this study were to (1) examine 
the relationship between BMI and self-esteem in a population of adults 
with overweight/obesity and (2) explore the perception of global, multidi-
mensional and physical subdomains self-esteem in function of BMI class. 
Methods: First, by conducting a meta-analysis, PRISMA methods allowed 
us to identify 108 published articles addressing the relationship between 
self-esteem and BMI in adults with overweight/obesity, and of these, 34 
had sufficient statistical data to be processed. In total, 10512 participants 
are included in this analysis (Mage=44.85; MBMI=31.24 kg/m²). Secondly, 
a correlational study was performed with 454 women (Mage=40.29; 
MBMI=34.16 kg/m²) who completed 3 online questionnaires measuring 
global (Rosenberg Self-Esteem Scale), multidimensional (Multidimensional 
Self-Esteem Scale) and physical self-esteem (Physical Self-Inventory).
Results: Meta-analysis showed that although the relationship between 
BMI and self-esteem was significant and negative (r=-.12, p<.001), self- 
esteem did not evolve linearly with BMI. Results of the second study 
showed that weight is responsible for differences in self-perception at 
different levels since “tipping points” were identified in function of BMI 
classes and domains of self-esteem considered.

outcomes. Obesity and eating disorders (EDs) are closely linked, yet little 
is known about the extent to which early appetite and parental feeding 
practices also predispose to ED symptoms in adolescence. 
Methods: Data were from two prospective cohorts (Gemini, UK, n=869-
876 and Generation R study, the Netherlands, n=2801-2825) with har-
monized and age-matched measures of appetitive traits and PFPs in early 
childhood and ED symptoms in adolescence. Parents reported on their 
children’s appetitive traits and their own feeding practices (‘pressure to 
eat’, ‘restriction’ and ‘instrumental feeding’) when children were 4-5 years 
old. Adolescents self-reported on compensatory behaviours (e.g., meal- 
skipping, purging), restrained eating, binge-eating, uncontrolled eating, 
and emotional eating at 12-14 years. Ordinal and binary logistic regres-
sion analyses were examined prospective associations between childhood 
appetite and PFPs (IVs) with ED symptoms (DVs) in adolescence, adjust-
ing for clustering within families (Gemini), sex, ethnicity, age, income, 
maternal education, gestational age, and child BMI at 4-5 years. 
Results: Food responsiveness was associated with an increased risk of 
all five ED symptoms (16-47%), while greater satiety responsiveness and 
slower speed of eating was associated with reduced the risk of some ED 
symptoms. Nonresponsive PFPs such as restriction, pressure to eat and 
instrumental feeding, were associated with an increased risk of ED symp-
toms in adolescence (ranging from 12-27% increased risk). Findings for 
PFPs were, however, inconsistent across cohorts. 
Conclusion: This is the first study to explore whether obesity-associated 
PFPs and appetitive traits are also risk factors for ED symptoms. Food 
responsiveness may be a key neurobehavioral mechanism predisposing 
individuals towards ED symptoms in adolescence. Additionally, greater 
exposure to nonresponsive feeding practices in early life appears to be 
associated with increased risk of ED symptoms in adolescence, although 
the inconsistent findings require replication. These results have implica-
tions for understanding the common co-occurrence of both obesity and 
EDs, with appetitive traits and early parental influences contributing to 
increased risk of both.

PO2.073
A questionnaire study exploring engagement with videogame 
livestreaming platforms, marketing recall, and associated 
behavioural and health outcomes in adolescents

Evans, R.1; Christiansen, P.1; Masterson, T.2; Pollack, C.3; Albadri, S.4; 
Boyland, E.1
1Department of Psychology, University of Liverpool, Liverpool, UK 
2Department of Nutritional Sciences, The Pennsylvania State University, USA 
3Department of Epidemiology, Geisel School of Medicine 
at Dartmouth College, USA 
4School of Dentistry, University of Liverpool, UK

Digital media has become an integral part of adolescents’ lives. Mirroring 
this trend, food and non-alcoholic beverage (hereafter: food) brands 
increasingly market in digital media to maximise their reach with young 
consumers. Videogame livestreaming platforms, where individuals can 
broadcast or watch streamed videogame footage, are a growing form of 
digital media. The top three platforms (market share by hours watched) 
are Twitch (72%), YouTube Gaming (13%), and Facebook Gaming Live 
(9%), with a combined 34.6 billion hours watched in 2021. These plat-
forms represent a hybridisation of two popular digital trends amongst 
teenagers: viewing online video content and playing videogames. On 
these platforms, gaming influencers market food brands and products, 
with energy drinks and fast-food restaurants representing the most fre-
quently promoted categories. Preliminary evidence suggests that food 
marketing via Twitch influences food craving, purchasing and con-
sumption. Yet, despite the evident teenage appeal and prevalence of food 
marketing on these platforms, research is yet to explore its effects on ado-
lescent eating behaviour. In this study, adolescents (n = 490, Mage = 16.81, 
30.2% female) completed an online questionnaire exploring their recall 
of food marketing on the top three videogame livestreaming platforms, 
and relevant behavioural (purchase, consumption) and health (Body Mass 
Index) outcomes. Structural equation modelling was used to explore the 

Beyond the identified BMI classes, the perception of self-esteem relative to 
certain domains seems to be no longer impacted by weight gain.

Fig. 1. Changes in self-esteem domains according to BMI class.
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As shown the PRISMA flowchart, a total of 2575 articles were identified from database searches after duplicates being removed. By screening abstracts, 
2120 were excluded. Of the 455 selected, 347 were withdrawn for multiple reasons such as unsuitable outcome or participant group. Authors were 
contacted if the full text was not available (n = 44) or if data were insufficient to conduct the statistical analysis (n = 94); 8 provided us with a full text and 
22 with some of the data or the complete dataset. In the end, 108 articles met eligibility criteria for inclusion in the systematic review. Based on the data 
available in articles, 74 were excluded to conduct a meta-analysis with 34 articles.

Fig. 2. PRISMA flowchart of study selection.

Conclusion: There is an association between BMI and self-esteem 
although it is rather weak. Moreover, “tipping points” from the over-
weight, obesity I or II classes have been identified regarding the levels 
of self-esteem, which underlines the importance of studying nonlinearly 
this process in its multidimensional conception. Body image may be an 
explanatory factor and requires further research.
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Emotion regulation in patients living with obesity: 
an exploratory study using the difficulties in emotion 
regulation scale

Luijsmans, M.1; Van den Eynde, A.2; Van der Borght, W.1; Nys, C.1;  
Mertens, A.2; Vangoitsenhoven, R.2; Van der Schueren, B.2
1Department of Endocrinology, University Hospitals Leuven, Leuven, Belgium 
2Department of Endocrinology, University Hospitals Leuven, Laboratory of 
Clinical and Experimental Endocrinology, University of Leuven, Leuven, Belgium

Introduction: Patients with obesity report emotional eating behaviours 
such as emotional binge eating or grazing [1]. Research shows that in 
people living with obesity, negative emotions can be a trigger for binge 
eating and overeating [1,2]. The aim of this explorative study is to gain a 
better understanding of emotion regulation in people living with obesity 
in order to develop a conform emotion regulation therapy program.
Methods: Patients living with obesity who seek treatment in the UZ 
Leuven Obesity Clinic who reported complaints of emotional eating 
behaviour, both before and after bariatric surgery, were included in the 
study (N = 16). The Difficulties in Emotion Regulation Scale (DERS) was 
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fear, anger, hapiness, disgust, sadness.The emotion intensity weights of the 
original dictionary were standardized according to the min-max formula: 
f(x)=(x−min(x))/(max(x)−min(x)). Base weights had a range from 1 to 7. 
Before the core steps for extending, some operation were performed for 
pre-processing e.g. lower characters, delete stopwords and special charac-
ters (numbers, punctuation marks) and finally stemming. Stemming is the 
process of transforming inflected words into their stems. Next, for notes 
with this forms of words were determined word embedding using a neural 
network. The dictionary expansion process uses these numeric vectors to 
determine emotions intensity of words which was not included in original 
dictionary based on spatial position
Results: All included patients revealed a negative attitude towards their 
bodies. The main emotions dominant in the group of oncological patients 
suffering from obesity were anger and fear. 
Conclusion: Due to the fact that the motivation and quality of life of can-
cer patients are important for the effectiveness of anti-cancer treatment, 
assessing the patient’s well-being is extremely important. Patients living 
with obesity seem to be particularly burdened with a negative body per-
ception. The NLP method can be a useful tool for clinicians in the quick 
diagnosis of the patient’s dominant emotions and allow for appropriate 
psychological intervention.

PO2.077
Perceived stress, dietary behaviour, and body mass index 
among the first-year university students

Petkeviciene, J.; Kriaucioniene, V.; Raskiliene, A.
Health Research Institute, Faculty of Public Health, Lithuanian University of 
Health Sciences, Kaunas, Lithuania

Introduction: Many students gain weight during the first year of univer-
sity studies. Transitioning from high school to university is associated 
with perceived stress that can affect dietary habits and promote weight 
gain. This study aimed to examine associations between perceived stress 
level, dietary behaviour and body mass index among the first-year stu-
dents of five Kaunas (Lithuania) universities.
Methods: The cross-sectional surveys were carried out in 2000, 2010, and 
2017. The self-administered questionnaires were filled in during lectures. 
Altogether 3259 students (mean (SD) age 20 (1.5) years; 60.1% females) 
participated in the surveys. Students completed the Cohen’s Perceived 
Stress Scale (PSS). Higher scores expressed a higher level of stress. 
Body mass index (BMI) was calculated using self-reported height and 
weight. Dietary habits were assessed by a food frequency questionnaire. 
Multivariable linear regression analysis was used to investigate the associ-
ations between stress level, dietary habits and BMI.
Results: The prevalence of self-reported overweight (BMI≥25 kg/m2) 
increased among males from 11.3% in 2000 to 24.3% in 2017 (p<0.001) 
and females from 5.2% to 9.6% (p=0.004), respectively. PSS scores were 
higher in 2000 than in 2017 (median (interquartile range) 12 (2) and 11 
(4), respectively, p<0.001). Female students had higher PSS scores than 
males. Linear regression analysis revealed that BMI increased with the 
increase of PSS scores in female students (β=0.05; p=0.043) but not in 
males. Higher levels of perceived stress were associated with a lower fre-
quency of healthy food consumption (β=-0.138; p=0.005 for vegetables; 
β=-0.104; p=0.024 for fruits). The frequency of unhealthy food consump-
tion increased with the increase in PSS scores (β=0.159; p<0.001 for 
sugary drinks; β=0.202; p<0.001 for unhealthy snacks). The positive asso-
ciation between stress and BMI remained statistically significant among 
female students when dietary habits were included in the linear regression 
analysis. 
Conclusion: Perceived stress was associated with an unhealthy diet of all 
students and the BMI of females. Universities should assist in the devel-
opment of stress coping and promoting healthy dietary behaviours pro-
grammes to prevent weight gain.

used to assess emotion regulation [3]. This 36-item questionnaire exam-
ines how people experience and manage their emotions. Higher scores 
indicate greater problems with emotion regulation, lower scores indicate 
good emotion regulation. No cut-off scores are applied, as emotion regu-
lation is a continuum. The 6 subscales provide a more detailed representa-
tion of a respondent’s emotion regulation.
Results: In this study, people with obesity score lower on the subscale 
‘Lack of emotional clarity’ (Mdn = 9.5, Min = 6, Max = 19). Secondly, a 
small majority scores higher on ‘Lack of emotional awareness’ (Mdn = 
14.5, Min = 11, Max = 24) and ‘Impulse control difficulties’ (Mdn = 15, 
Min = 7, Max = 23). In addition, patients show higher scores on ‘Difficulty 
engaging in goal-directed behaviour’ (Mdn = 17.5, Min = 9, Max = 23) 
and ‘Nonacceptance of emotional responses’ (Mdn = 18.5, Min = 9, Max 
= 29). Finally, patients show high scores on ‘Limited access to emotion 
regulation strategies’ (Mdn = 21, Min = 13, Max = 35).
Conclusion: In this explorative study, we found good emotional clarity 
in patients with obesity. However, they have difficulty finding strategies 
to self-regulate when they are upset, they attribute a negative secondary 
emotional response to their primary emotion, and they experience diffi-
culties with goal-directed behaviour. Problems with emotional awareness 
and impulse control were found in a small majority. Understanding these 
aspects of emotion regulation provides in-depth knowledge and opportu-
nities to improve existing and develop new therapy programs.
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The use of Natural Language Processing (NLP) in body image 
perception among cancer patients living with obesity

Gliwska, E.1; Barańska, K.2; Maćkowska, S.2; Różańska, A.2; Spinczyk, D.2
1Cancer Epidemiology and Primary Prevention Department, Maria Sklodowska-
Curie National Research Institute of Oncology, 02-781 Warsaw, Poland 
2Faculty of Biomedical Engineering, Silesian University of Technology, Gliwice, 
Poland

Introduction: Obesity is one of the most important health problems 
in developed countries and it also occurs in conjunction with other 
non-communicable diseases such as cancer. Excess body fat is also the 
cause of self-esteem, mood and quality of life deterioration. Patients suf-
fering from cancer are exposed to a number of complications related to 
the treatment that significantly affect the appearance, which in combina-
tion with coexisting obesity may translate into a negative perception of 
their own body and promote the occurrence of negative emotions.
Methods: In this study, we used the Natural Language Processing method 
to assess the dominant emotions in patients’ statements collected using 
an open-ended question. The study involved 50 oncological patients, 
including 12 people suffering from obesity. Patients were asked an open-
ended question: “How do you see your body?”. Then, the notes collected 
during the responses were analyzed by a model that estimated the domi-
nant emotions in the statement. An automatic method based on Natural 
Language Processing, including vocabulary analysis, sentiment analysis of 
one’s body, gave the ability to determine the intensity of 5 basic feelings: 
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PO2.079
The role of psychological measures in explaining the 
prospective association between obesity and physiological 
dysregulation: evidence from UK and US cohort studies of 
older adults

Putra, I.1; Daly, M.2; Sutin, A.3; Steptoe, A.4; Robinson, E.1
1Department of Psychology, Institute of Population Health, University of 
Liverpool, UK 
2Department of Psychology, Maynooth University, Ireland 
3Department of Behavioral Sciences and Social Medicine, Florida State 
University College of Medicine, US 
4Department of Behavioural Science and Health, Institute of Epidemiology  
and Health Care, Faculty of Population Health Sciences, University College 
London, UK

Background: The effect of obesity on worsening physiological function-
ing and biological health has been traditionally assumed to result from 
the direct impact of adiposity on the body. Obesity is associated with a 
range of negative psychological conditions that may also affect physiolog-
ical health. Across two studies, we tested whether a range of psychological 
measures explain why obesity is prospectively associated with physio-
logical dysregulation, measured via clinical indicators of cardiovascular, 
immune system, and metabolic function. 
Methods: We used comparable 4-year follow-up representative longi-
tudinal data of UK and US older adults (≥ 50 years) from the English 
Longitudinal Study of Ageing (ELSA) (2008/2009–2012/2013) (Study 1; 
n=6,250) and the Health and Retirement Study (HRS) (2008/2010–
2012/2014) (Study 2; n=9,664). Fourteen and 21 psychological measures 
(e.g., depressive symptoms, life satisfaction, weight stigma, positive affect) 
were tested as candidate mediators in Studies 1 and 2, respectively. 
Results: Obesity predicted physiological dysregulation at follow-up across 
both studies. In Study 1, only weight stigma (measured between baseline 
and follow-up) explained 37% of the association between obesity and 
physiological dysregulation. In Study 2, only changes in weight stigma 
from baseline to follow-up (not baseline weight stigma) explained 13% 
of the effect of obesity on future physiological dysregulation. Mediation 
by weight stigma in both studies was partially attenuated when changes 
in body mass index (BMI) from baseline to follow-up were controlled for.  
No  other psychological measures explained the association between 
 obesity and physiological dysregulation in either study. 
Conclusion: The prospective association between obesity and physio-
logical dysregulation was largely not explained by psychological factors. 
However, experiencing weight stigma is associated with increased weight 
gain and this process may explain obesity-related declines in physiological 
health.

PO2.078
Obesity and eating disorders

Gonzalez, M.; Simbaña, G. I.; Zapata, G. A.; Talledo, P. L.; Alcantara, V.
Department of Endocrinology and Nutrition, Hospital Universitario Marqués de 
Valdecilla, Santander, Spain

Introduction: Eating disorders (ED) should be excluded when evaluating 
a person with obesity. The Bulimia Investigatory test of Edinburgh (BITE) 
is a validated tool for this purpose.
Methods: Descriptive analysis of clinical characteristics and BITE results 
from patients with Body Mass Index (BMI) ≥30 kg/m2 and suspicion of 
ED at an appointment in an endocrinology outpatient clinic with 128 new 
patients/year, from January 2021 to December 2022. The main suspicion 
criterion was referred anxiety toward food or eating. Results expressed as 
means and proportions.
Results: We detected 55 patients with ED suspicion: 78.18% women, 
34.45±15.04 years old, BMI 39.32±4.67 kg/m2, HbA1c 5.56±1%, insulin 
resistance (IR) by HOMA-IR 5.21± 3.34 microU/ml. 
Their BITE symptom scores showed that 36.36% of these patients had 
possible bulimia, 16.36% had possible subclinical bulimia, 27.28% had 
abnormal eating patterns- not necessarily bulimia, and 20% had no signs 
of an eating disorder. According to the severity scale: 78.18% had none, 
18.18% had a significant degree, and 3.64% had a high degree of severity.
Regarding rIsk behaviors for weight control, 36.36% reported fasting: 25% 
had done it only once, 50% did it occasionally, 10% weekly and the rest did 
it more than once a week. Purgative behaviors were reported by 12.73% of 
patients: 2 used weight loss pills more than once a week, 4 used diuretics 
with a variable frequency, half of them daily, 3 took laxatives sometimes 
and 2 suffered from auto induced vomiting.
Binge eating was reported by 76.36% of these patients. The frequency 
was variable: 42.86% infrequent episodes, 23.81% weekly episodes, 7.14% 
daily episodes and 2.38% several episodes per day.
All of these patients received dietary recommendations, 67.27% received 
medication intended for weight control: GLP-1 analogues (54.05%), met-
formin (16.21%), Orlistat (2.70%) and others (27.04%).
More than half of these patients were offered a referral to psychiatry: 
47.27% were derived, while 10.9% refused it. Patients evaluated by the ED 
unit at Psychiatry were diagnosed: 15.4% with depression, 30,77% with an 
ED. The remaining 53.8% have not received a diagnosis yet. The types of 
ED found were: 12,5% Bulimia Nervosa, 25% not otherwise specified ED, 
and 62,5% Binge Eating Disorder. Psychiatric medication was prescribed 
for 29.09% of the referred patients. 
Conclusion: An important group of people living with obesity suffer from 
ED. Even though diabetes was not a concern in this sample, metabolic risk 
should not be ignored, as shown by high IR. Altered eating behaviors were 
very prevalent (80% in this sample) even though ED diagnosis has only 
been confirmed by an expert in 14.5%. BITE is a tool that may help detect 
those patients in need, but stigma could be another barrier to tackle, as 
found in the relevant percentage of patients who refuse a referral to an 
ED unit. A multidisciplinary treatment should be performed to achieve 
optimal results in obesity.

D
ow

nloaded from
 http://karger.com

/ofa/article-pdf/16/Suppl. 1/1/3919110/000530456.pdf by guest on 23 June 2023



Obes Facts 2023;16(suppl 1):1–351
DOI: 10.1159/000530456

Abstracts 157

PO2.081
Developing an updated Greek food composition database for 
a dietary mobile app – The MedDietAgent project pilot

Kanellou, A.1; Eleftheriou, S.1; Antonis, V.2; Maria, K.3; Fotios, K.4;  
Maria, G.5; Dimitra, H.1; Eleni, G.4; Dimitrios, F.4; Panagiotis, H.6; 
Panagiota, R.1
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Systems, Department of Materials Science and Engineering Ioannina Greece / 
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5University of West Attica, Department of Food Science and Technology, Faculty 
of Food Science Athens Greece / National Technical University of Athens, School 
of Chemical Engineering, Laboratory of Food Chemistry and Technology, 
Athens Greece 
6University of West Attica, Department of Food Science and Technology, Faculty 
of Food Science, Athens Greece / National and Kapodistrian University, School 
of Medicine, Athens Greece

Introduction: Dietary mobile apps possibly serve as a tool to improve 
consumers’ diets. Simply recording food intake, automatically assessing 
dietary habits, and receiving adequate individual recommendations, via 
a mobile app, could contribute to public health nutrition approaches 
and strategies. Compiling a food database, representative for the Greek 
Mediterranean diet, suitable for such an app, was the effort of the current 
approach, in the context of the MedDietAgent project.
Method: A systematic mapping of Greece’s available food composition 
databases was carried out using PubMed, the EuroFIR archives and 
grey literature. The existing databases were described in terms of nutri-
ents available, number of foods included, the granularity of data, and the 
quality of data reporting. Foods were grouped based on their existence in 
multiple datasets and a framework for data merging was created based on 
existing guidelines. Statistical analyses were performed to test for irregu-
larities in the nutritional values declared among the different databases.
Results: Three datasets for Greece were identified. The official Greek food 
composition tables (1), served as the basis of the current database, as it 
contains the largest amount of nutrient values per food recorded and it 
comprises both traditional foods and recipes. A food composition data-
base from Kafatos & Hassapidou was used to complement the database 
mainly with local foods (e.g. fish and cheese). A branded food compo-
sition database (2) was used to expand the catalogue with modern food 
items sold in the main supermarket chains in Greece. Unlike the first 
two, the latter data set included manufacturer-declared data available 
on pack, restricted to labelled nutrients based on the EU Regulations 
No 1169/2011. Finally, the UK Composition of foods integrated data set 
(CoFID) was used as a data borrowing source for core raw foods (mainly 
fruits and vegetables). A comprehensive Food Composition data set was 
formed consisting of ~ 5000 food codes, in total.
Conclusion: The main advantage of the newly developed food data 
bank, is that it encompasses traditional recipes, main-raw foods as well 
as branded products. The variety of home-cooked foods nowadays con-
sumed, is not covered completely, thus findings from studies evaluating 
consumer eating habits in Greece would provide useful information. The 
advantage of enriching the existing official food composition tables with 
a variety of foods became more clear and showed that a joint effort of 
relevant scientific parties contributes positively to a suitable end product
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Association between weight status and health related quality 
of life in Tunisian adults, 2016
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Introduction: Malnutrition is well known as an increasing public health 
concern which is placing an ever‐greater burden on populations. Apart 
from its impact on health, weight status (WS) and body image might have 
a deep impact on individuals mental health, mainly in vulnerable popu-
lations. In developing countries, this association between WS and mental 
health is still sparsely studied. Our objective was to determine whether 
the association between WS and health-related quality of life (HRQOL) 
exists in the Tunisian context and search for potential gender disparities 
and other associated factors.
Methods: Data from the 2016 Tunisian Health Examination Survey were 
used [1]. Were included as part of this study, adults aged >= 20 years old. 
Using measured heights and weights, the BMI (body mass index) was 
calculated expressed as weight in kilograms divided by height in meters 
squared (kg/m2). Normal weight (NW) was defined as BMI [18.5-24.9], 
underweight (UW) as BMI<18.5, overweight (OW) as BMI [25.0-29.9] 
and obesity (OB ) as BMI>30.
The 14-items health-related quality-of-life (HRQL) questionnaire was 
used to determine the association between WS and quality of life; A lower 
score indicates higher quality of life and poor HRQL was defined as total 
score >= 30 [2]. Weighted multiple logistic regression model was used to 
determine factors associated with HRQL. Adjusted Odds Ratios (AOR) 
were presented with 95% confidence intervals (CI). All data analysis was 
performed using SPSS software.
Results: Our study included 8908 participants, 51% of them were female. 
The median age was 42.8 years IQR [29.0-54.0]. OB prevalence was 27.1% 
[25.9-28.3], OW prevalence was 34.3% [33.0-35.6], NW prevalence was 
35.8% [34.9-37.1], and UW prevalence was 2.9% [2.4-3.3]. The overall 
score of HRQL was 32.2±10.9, significantly different among WS sub-cat-
egories (p<10-3). In multivariate analysis, after adjustments on sex, 
socio-economic level and age; poor quality of life was significantly higher 
in people living with UW (AOR=2.0 [1.4-3.3]), in female (AOR=2.2 [1.8-
2.5]) and in groups with low to moderate socio-economic level (AOR=1.4 
[1.1-1.9]).
Conclusion: Our study revealed that association between WS and HRQL 
is more marked in female living with UW, with low to moderate economic 
status. These results may be useful for better implementation of preven-
tion policies taking into consideration the impact of social determinants 
of health; However, better understanding of Tunisian population nutri-
tional habits and further analysis regarding the nutritional transition in 
Tunisia are recommended [3].
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Socioeconomic Groups: A 22-Year Perspective (1988–2010)
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Introduction: Socioeconomic status is a well-established health determi-
nant and it is well-documented that the prevalence of obesity is greatest 
among those considered the most socially deprived (Drewnowski, 2004). 
However, it is unknown if the difference in obesity prevalence between 
socioeconomic groups has widened in more recent years. The aim of this 
study is to explore the association between socioeconomic status and obe-
sity and to examine this association over time in Ireland. 
Methods: Data for this analysis was obtained from three cross-sectional 
surveys, the Irish Nutrition Survey (INNS, 1990), North-South Irish Food 
Consumption Survey (NSIFCS, 2001) and the National Adults Nutrition 
Survey (NANS, 2011). Body Mass Index (BMI) (kg/m2) and socioeco-
nomic status were collated from each of the surveys. Obesity was defined 
as BMI >30kg/m2, according to World Health Organisation categorisa-
tions. Socioeconomic status was determined by participants’ listed occu-
pation. The inclusion criteria for the current analysis were adults aged 
18-64, free-living, not pregnant or breastfeeding. Chi-Square (X2) anal-
ysis was used to determine differences in the weight status prevalence 
between the surveys. Logistic regression, adjusted for age and gender, was 
used to explore the influence of socioeconomic status on the presence of 
obesity. Statistical analyses were carried out using IBM SPSS Statistics 
software Version 27. 
Results: The total sample size was n3050 (INNS n576; NSIFCS n1308; 
NANS n1166) (male 47.3%). The prevalence of those living with obesity 
increased by 47.2% from the INNS compared to the NANS (males 31.99%; 
females 62.92%), over the 22-year period. Mean BMI increased across the 
three time points from 25.3kg/m2 in 1990, to 26.4kg/m2 in 2001, to 26.9 
kg/m2 in 2011 (p=0.001). With the most significant increase observed 
among females aged 36-50 years, whereby BMI increased by 1.90kg/m2 
between 1990-2011 (p=0.004). A socioeconomic gradient in obesity was 
observed in the more recent survey (NANS), with skilled workers having 
a significantly higher risk of living with obesity when compared to pro-
fessional, managerial and technical workers (OR 1.93, 95% CI 1.25-2.97).
Conclusion: This study demonstrates the incremental increase in obe-
sity over the past two decades. But the evidence also indicates dispari-
ties between those of higher and lower socioeconomic status in relation 
to the presence of obesity. More recent data is required to understand if 
these disparities continue to prevail, particularly considering the impact 
of recent global events such as the Coronavirus pandemic and the ongoing 
conflict in Ukraine leading to food insecurity and increased food costs.
Reference
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Factors influencing the implementation of a pilot School Milk 
Scheme in Irish Early Years Settings
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Introduction: Milk consumption among Irish children has decreased 
over the past decade (1). Food preferences developed early in childhood 
can persist later into life (2). Therefore, intervening to promote a liking 
for milk before school age may be an effective strategy in increasing milk 
consumption. The EU School Milk Scheme (SMS) provides subsidised 
milk to schoolchildren, but in Ireland, operates predominantly in primary 
schools. The aim of this study is to identify the factors influencing the 
implementation of a Pilot SMS in Irish Early Years Settings (EYS).
Methods: The two-week SMS pilot was conducted in 20 EYS in Dublin 
and aimed to promote milk consumption and liking of milk among 2 to 
5 year-old children. It was managed and designed by the National Dairy 
Council and delivered by Early Years Practitioners (EYP) in participating 
EYS. The intervention included the provision of milk for daily distribution 
and educational resources, supporting education on the origin and health 
benefits of milk. Researchers carried out a process evaluation through 
observation. Observational notes were analysed using content analysis, 
with application of factors influencing implementation to the Theoretical 
Domains Framework (TDF) (3).
Results: Observations were conducted in 18 EYS in Dublin. The ser-
vices were full day or part-time care settings (n=9) or sessional services 
(n=9). EYS were located in affluent (n=8) and disadvantaged (n=10) areas. 
Several barriers and facilitators to intervention adherence and quality 
of intervention delivery were observed. The factors identified most fre-
quently fell under the following TDF domains: environmental context 
and resources, including the EYS food environment and existing health 
promotion, efficient delivery of milk to the EYS and availability of storage 
facilities for milk; social influences, including peer influence and influence 
of EYP; and social or professional role and identity, where the perceived 
professional responsibility of EYP influenced the extent to which the 
intervention was implemented and the manner in which the educational 
materials were used. 
Conclusion: Several factors influencing the implementation of the SMS 
pilot were identified, across multiple TDF domains. The environmental 
context and existing food environment within EYS should be considered 
and how this may differ across full day care settings and sessional ser-
vices. The Early Years environment promotes social interaction, where 
peer influence and positive role modelling can support behaviour change 
interventions. EYP play a key role in determining the quality of interven-
tion delivery through their interactions with children and perceived pro-
fessional role in supporting behaviour change. 
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Associations between dietary factors and hypertension risk  
in West Africa: A systematic review and meta-analysis  
of cross-sectional studies

Batubo, N. P.; Moore, B. J.; Zulyniak, M. A.
Nutritional Epidemiology Group, School of Food Science and Nutrition, 
University of Leeds, Leeds, United Kingdom

Introduction: The prevalence of hypertension and related mortalities have 
risen by over 25% and 70% over the past 20 years in Africa1. This is in stark 
contrast to the UK, which has seen a >75% reduction in cases over the past 
50 years2. Diet is believed to be the key driver of hypertension3 given the 
transition from whole foods to processed foods in West African4. To com-
bat this, nutritional guidelines were implemented across West Africa5, but 
implementing these guidelines into actionable advice has been challenging. 
This study aims to provide direction and clarity for examining the associa-
tion between common food groups and hypertension in West Africa. 
Methods: PubMed, Scopus, Web of Science, and Medline were searched 
to identify studies that investigated diet and hypertension in West African 
adults. All meta-analyses used a generic inversevariance random effects 
model, with subgroup analyses by age, BMI, and study location, and were 
performed in R. 

PO2.084
Front of pack labels, who engages with them and why: a 
latent class analysis from an online experiment testing label 
effectiveness

Packer, J.; Russell, S.; Viner, R.
Obesity Policy Research Unit, Population, Policy and Practice, Great Ormond 
Street Institute of Child Health, University College London, London, UK

Introduction: Front of pack labels (FOPLs) aim to help consumers make 
informed and healthier food choices, but this relies on engagement (use 
when purchasing or eating food). Using latent class analysis, this study 
aims to identify if outcomes from an online experiment that tested effec-
tiveness of FOPLs (i.e., ability to understand product healthiness, rank-
ing perceptions and label perceptions) differs by sociodemographic and 
engagement characteristics (food habit/motivations). Understanding how 
these characteristics impact the ability to use and engage with FOPLs is 
vital for policy, to ensure that FOPLs are used across the entire population 
and do not widen inequalities.
Methods: An adult sample from the NatCen Social Research population 
panel survey took part in an online randomised controlled trial testing 
common types of FOPLs (Multiple Traffic Light (MTL), Nutri-Score 
(N-S), Warning Labels (WL), Positive Choice tick (PC)). The primary 
outcome was participants’ ability to correctly rank products according to 
product healthiness, compared to ranking without FOPLs and a no-la-
bel control; secondary outcomes were speed of ranking, ranking percep-
tions (confidence in ranking the products correctly) and label perceptions 
(helpfulness, time to use etc.). A three-step approach was used to 1) iden-
tify the latent classes reflecting motivation/engagement with food choices/
labelling, using baseline measures of food habits (e.g., use/ influence of 
FOPLs), motivations to use FOPLs (e.g., to eat healthily/ trying to lose 
weight) and household factors (e.g., children in household), 2) assign 
participants to these latent classes, 3) explore associations between class 
membership and sociodemographic variables and the experiment out-
comes (ability to rank and ranking/label perception outcomes).
Results: 4863 participants were included in the analysis. A three-class 
model was selected: ‘highly motivated’ (53%), ‘somewhat motivated’ 
(31%) and ‘unmotivated’ (17%) in relation to label use. The ‘highly moti-
vated’ class was more likely to comprise participants who were older and 
from a high income group; in contrast, the ‘unmotivated’ class were more 
likely to be younger and from a low income group. Ability to correctly 
rank product healthiness using FOPLs showed no significant differences 
between classes. Perceptions of the labels and confidence in ranking abil-
ity were most favourable in the ‘highly motivated’ class compared to least 
favourable in ‘unmotivated’ class.
Conclusion: The results suggest that regardless of predicted class FOPLs 
work (i.e., improve the ability to correctly understand product healthi-
ness) but the likelihood they will be used differs according to motivation 
characteristics. Therefore, practical implementation of FOPLs in the real 
world will be crucial.

Outline of identification of studies in OVID Medline, Web of Science, 
Scopus, and PubMed and record of the screening process and selection 
of articles for the systematic review and meta-analysis of the association 
between diet and hypertension in West Africa. HT-hypertension, OW: over-
weight, incl: including.

Fig. 1. PRISMA flow diagram.
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Results: 3298 studies were identified, of which 31 (n=48,809 participants) 
satisfied inclusion criteria ‒ all cross-sectional. Meta-analyses of the asso-
ciation between dietary factors and hypertension included: dietary fat 
(OR=1.76; 95% CI:1.44,2.14; p<0.0001), red meat (OR=1.51; 95% CI: 
1.04, 2.18; p = 0.03), junk-food (OR=1.41; 95% CI: 1.19, 1.67; p < 0.0001), 
dietary salt (OR= 1.25; 95% CI: 1.12, 1.40; p<0.0001), alcohol (OR= 1.17; 
95% CI: 1.03, 1.32; p= 0.013), and ‘fruits and vegetables’ (OR=0.80; 95% 
CI: 0.24, 1.17; p < 0.0001). Subgroup analyses suggested that ‘fruit and 
vegetable’ consumption is less protective in the elderly. 
Conclusion: High consumption of dietary salt, red meat, dietary fat, junk 
food, and alcohol are associated with increased odds of hypertension, 
whereas high fruit and vegetable appear protective. This region-specific 
evidence will support the development of nutritional assessment tools 
for clinicians, patients, and researchers aiming to reduce hypertension in 
West Africa. 
References
1. GBD, Risk Factors Collaborators. Global burden of 87 risk factors in 204 

countries and territories, 1990-2019: a systematic analysis for the Global 
Burden of Disease Study 2019. Lancet, 2020. 396(10258): p. 1223–1249. 

2. British Heart Foundation. UK Factsheet. Heart and circulatory diseases. 
2022 28 August 2022]; Available from: https://www.bhf.org.uk/-/media/files/
research/heart-statistics/bhf-cvdstatistics--- uk-factsheet.pdf. 

3. Schwingshackl, L., et al., Food Groups and Risk of Hypertension: A Systematic 
Review and Dose-Response Meta-Analysis of Prospective Studies. Adv Nutr, 
2017. 8(6): p. 793–803. 

4. Bosu, W.K., An overview of the nutrition transition in West Africa: 
implications for noncommunicable diseases. Proc Nutr Soc, 2015. 74(4):  
p. 466–77. 

5. Federal Ministry of Health, National Nutritional Guideline On Non-
Communicable Disease Prevention, Control and Management A. Federal 
Ministry of Health, Editor. 2014. p. 62.

PO2.086
Habitual MACROadherence to dietary guidelines among 
women with obesity – how far are they to reach cardiovascular 
guidelines?
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1Department of Gastroenterology, Dietetics and Internal Diseases Poznan 
University of Medical Sciences (Poznan, Poland) and Doctoral School, Poznan 
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University of Medical Sciences (Poznan, Poland) 
3Department of Computer Sciences and Statistics, Poznan University of Medical 
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Introduction: It is estimated that over 75% of premature cardiovascu-
lar disease (CVD) could be prevented by changing behavioural habits, 
including unhealthy diet ¹. Current data show that many patients with 
obesity are far from adhering to cardiovascular dietary guidelines ². More 
attention is also put to sex differences and their relation to health out-
comes as a potential explanation for observed different cardiovascular 
risks between men and women ³. Our study aimed to assess the macro-
nutrient intake – including simple sugars, fibre, and fatty acids - among 
women with obesity and address it to dietary guidelines beneficial from 
the cardiovascular perspective.
Methods: 29 women with obesity (BMI≥30.0 kg/m2) as the study group 
(SG) and 16 women in the control group (CG, BMI18.5-24.9 kg/m2) 
under 50 years of age were included in the analysis (Figure 1). Participants 
were asked to follow their usual diet. Dietary intakes were assessed by 
4-day food records (one day on the weekend), and all consumed foods and 
drinks were requested. Data were analyzed by a trained nutritionist using 
Dieta 6.0 (Poland). Recommended dietary intakes were based on ESC/
EAS and WHO guidelines.Written informed consent was obtained from 
all participants, and the Ethical Committee approved the study. 
Results: Table 1 shows the main characteristic of the study participants. 
Although no significant difference was observed in the intake of total fat, 
significantly fewer women from SG consumed recommended amounts 
SFA (20.69% vs. 56.25%, p=0.015) and PUFA (24.14% vs. 56.25%, p=0.031) 

Forest plots of reported associations between dietary factors and odds 
of hypertension in West Africa. [A] Fruit and vegetable, [B] Dietary salt, [C] 
Junk food, [D] Red meat, [E] dietary fat, and [F] Alcohol. CI: Confidence 
interval, OR: Odds ratio, TE: Treatment effect, seTE: Standard error of treat-
ment effects.

Fig. 2. Forest plot.
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when compared with the CG (Table 2). It is worth noting that although sig-
nificantly more women from the CG consumed recommended amounts 
of SFA and PUFA, over 50% of this group did not meet the criteria for 
recommended intakes. The recommended intakes of the rest of the mac-
ronutrients did not differ between the two groups; however, women from 
the SG and CG were far from adhering to dietary guidelines, especially 
in the context of fibre (13.79% and 12.50% of SG and CG, respectively), 
and only 44.8% and 51.72% of SG women had recommended intakes of 
carbohydrates and total fat, respectively (Table 2). The best-recommend-
ed-intake adherence was in simple sugars and cholesterol in SG and CG 
(96.55% vs.100% and 65.52% vs. 75%, respectively) (Table 2).
Conclusion: Women with obesity – as a group of increased cardiovascular 
risk - should pay more attention to macronutrient intake, especially the 

Tab. 1. The characteristic of study and control group.

Study group (n=29) Control group (n=16) p

Age (years) 40.69±6.33 41.94±5.38

BMI kg/m2, n (%)
18,5-24,9
30-34,9
35-39,9
≥40

-
-
12 (41.38%)
7 (24.13%)
10 (24.48%)

-
16 (100.00%)
-
-
-

BIA
FT, %
MM, kg
FFM, kg
Visceral tissue1
TBW, %

-
41.70 (39.00-43.20)
57.05 (52.75-62.05)
60.10 (55.55-65.35)
11.00 (8.00-12.00)
41.50 (40.60-43.60)

-
27.55 (23.75-29.20)
43.70 (42.28-45.93)
46.03 (44.63-48.30)
3.50 (3.00-4.00)
51.85 (50.40-54.35)

-
<0.001
<0.001
<0.001
<0.001
<0.001

Description: Values with normal distribution are presented as mean 
± SD (to compare two group student’s t-test was used) and values 
without  normal distribution are presented as median and quartiles (to 
 compare two groups Mann-Whitney test was used) BIA – bioimpedance 
analysis; BMI – body mass index; FFM – fat free mass; FT – fat tissue; 
MM – muscle mass; TBW – total body water. 1- according to the body 
 composition  analyzer, increased visceral tissue is when the level exceeds 
12;  however, even with lower values, decreasing visceral adiposity levels 
is  recommended with the diagnosis of obesity.

Tab. 2. The proportion of women consuming recommended amounts of 
chosen macronutrients in the study and control group.

Nutrients Recommended
intake

Proportion 
of women 
consuming 
recommended 
amounts, n (%)

Proportion 
of women 
consuming 
recommended 
amounts, n (%)

p

Study group Control group

1Carbohydrates, 
% of E 45-55 13 (44.83%) 9 (56.25%) 0.463

1Fibre, g/day >30 4 (13.79%) 2 (12.50%) 0.903

1Simple sugars, 
% of E <10 28 (96.55%) 16 (100.00%) 0.453

1Fat, % of E <35 15 (51.72%) 11 (68.75%) 0.268

1SFAs, % of E <10 6 (20.69%) 9 (56.25%) 0.015

2PUFAs, % of E 6-10 7 (24.14%) 9 (56.25%) 0.031

1Cholesterol 
(mg) <300 19 (65.52%) 12 (75.00%) 0.511

Decription: Values with normal distribution are presented as mean ± 
SD (to compare two group student’s t-test was used) and values with-
out  normal distribution are presented as median and quartiles (to 
compare two groups Mann-Whitney test was used. E- energy; PUFA – 
 polyunsaturated fatty acids; SFA – saturated fatty acids. 1 according to the 
ESC/EAS Guidelines. 2 according to the WHO guidelines.

quality of fat and fibre intake, as a behavioural part of preventive and man-
agement actions in the context of cardiovascular disease. In general, the 
literature is limited regarding adherence to dietary guidelines, beneficial 
from a CVD perspective, and more studies should be performed in this 
context in various risk groups.
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Calcium intake and serum concentration and carotid  
intima-media thickness among women with obesity
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Introduction: Based on the Nurses’ Health Study’s findings, diet is an 
essential factor in cardiovascular risk among women, as adherence to 
lifestyle guidelines was associated with a very low risk of coronary heart 
disease1. One of the potential cardioprotective nutrients is calcium (Ca); 
however, the results are inconsistent2. Moreover, some data suggest that 
calcium intake and cardiovascular risk may depend on obesity status3. 
Our study aimed to assess the habitual Ca intake, serum Ca concentra-
tions, and their influence on carotid IMT thickness among women with 
obesity. 
Methods: 15 women with obesity (BMI≥30 kg/m2) as the study group 
(SG) and 12 women in the control group (CG, BMI18.5-24.9 kg/m2) 
under 50 years of age were recruited. Participants were asked to follow 
their usual diet, and Ca intake was assessed by 4-day food records (one 
day on the weekend). Data were analyzed by a trained nutritionist using 
the Dieta 6.0 (Poland). IMT of the right common carotid artery was deter-
mined using high-resolution ultrasonography (Accuson Cv 70, Siemens, 
Germany) with a 10-MHz transducer. Written informed consent was 
obtained from all participants, and the Ethical Committee approved the 
study. Two longitudinal projections were assessed (anterolateral and pos-
terolateral). Images were captured at 16 frames per second for 5 s. The dis-
tal 1 cm of the common carotid artery proximal to the bulb was measured 
and calculated automatically with the Carotid Analyzer for Research 
(CAD 5) program.
Results: Table 1 shows the main characteristic of the study participants. 
cIMT values significantly differed and were higher among women with 
obesity – 0.616±0.07 vs. 0.554±0.08 mm (p=0.043), respectively, sug-
gesting the early presence of subclinical atherosclerosis among women 
with obesity. No significant differences were observed in the intake of Ca 
– mean intakes were 715.2±355.6 and 656.6±190.0 mg/day, respectively 
(p=0.611) - and serum concentrations (ionized calcium) - 5.3±0.2 and 
5.3±0.1 mg/dl, respectively (p=0.677) - between women with and without 
obesity (Table 2). In the univariate regression model, a significant nega-
tive association was observed between serum Ca and cIMT – each mg/dl 
increase decreased the cIMT by 0.23 (SE= 0.10, t=-2.41, p=0.023). Ca 
intake did not have a significant influence on cIMT (p=0.128). However, 
when age, weight, and visceral fat were considered in multiple linear 
regression models, the association between cIMT and serum Ca lost sig-
nificance (Table 3). 
Conclusions: 1. Women with obesity have higher cIMT values than 
women without obesity, even at a young age; 2. Although our results are 
contrary to other scarce results in the literature⁴, they highlight the need 
for further research on Ca serum concentrations and intake among women 
with obesity, especially in the context of subclinical atherosclerosis. 
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PO2.088
ACTION Switzerland: survey study assessing awareness, care 
and treatment in obesity management among people with 
obesity and healthcare professionals in Switzerland

Durrer, D.1; Cavadini, G.2; Fischer Taeschler, D.3; Fontana, G.3; Pasi, P.4; 
Peterli, R.5; Gerber, P. A.4
1Eurobesitas EASO COMs Centre, Vevey, Switzerland 
2Novo Nordisk Pharma AG, Zürich, Switzerland 
3Swiss Obesity Alliance, Baden, Switzerland 
4University Hospital Zürich and University of Zürich, Zürich, Switzerland 
5Clarunis, University Centre for Gastrointestinal and Liver Diseases, St. Clara 
Hospital and University Hospital Basel, Basel, Switzerland

Introduction: Obesity is a chronic, complex, progressive and relapsing 
disease that requires long-term management. The ‘Awareness, Care and 
Treatment In Obesity maNagement’ (ACTION) Switzerland study aimed 
to identify perceptions, attitudes, behaviours and barriers to effective obe-
sity care among people with obesity (PwO) and healthcare professionals 
(HCPs) in Switzerland.
Methods: ACTION Switzerland (NCT05232786) was a cross-sectional, 
quantitative survey-based study. PwO (adults with body mass index ≥30 
kg/m², based on self-reported height and weight) and HCPs (physicians 
[primary care providers and specialists] or certified dietitians whose 
patients included PwO) were recruited via online panels in March/April 
2022. The online surveys were modified versions of the ACTION IO sur-
veys and could be completed in English, French, German or Italian. This 
abstract will report findings for PwO and physicians only.
Results: Overall, 1002 PwO and 125 physicians completed the survey. 
On average, physicians reported informing 79% of their patients about 
the diagnosis of obesity; however, only 61% of PwO who had discussed 
weight with their HCP were aware of their diagnosis, and 54% of all PwO 
believed they have overweight, rather than obesity. While 57% of PwO 
agreed that obesity is a chronic disease, 76% felt that weight loss is com-
pletely their responsibility. By comparison, 97% of physicians agreed that 
obesity is a chronic disease, but 28% felt that weight loss is entirely their 
patients’ responsibility. Most PwO believed that obesity has an extreme 
impact on a person’s overall health (81%) and many were motivated to 
lose weight (51%), but fewer physicians felt that their patients were moti-
vated (37%); a perceived lack of motivation was the top reason for physi-
cians not discussing obesity with patients (reported by 76%). Most PwO 
would rather lose weight themselves than rely on prescribed medication 
(70%) or surgery (77%); however, physicians considered these to be two 
of the most helpful forms of weight loss support (top three: prescription 
medications, reported by 58%; exercise programmes, 53%; surgery, 52%).
Conclusion: A substantial proportion of PwO surveyed in Switzerland 
were not informed about their obesity diagnosis, and although more than 
half viewed obesity as a chronic disease, most assumed complete respon-
sibility for weight loss. This highlights a need to reduce stigma by educat-
ing PwO and physicians that obesity is a disease requiring a collaborative 
treatment approach. There is also a need for improved communication 
between physicians and PwO, which could be achieved by motivational 
interviewing.
Data first presented at the Swiss Society of Endocrinology and Diabetology 
Annual Meeting, 17–18 November 2022, Bern, Switzerland.
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Tab. 1. The characteristic of study and control group.

Study group (n=15) Control group (n=12) p

Age (years) 41.8±5.8 42.2±5.5

BMI, kg/m2 37.7±5.3 22.1±1.6

BIA
FT %
MM (kg)
FFM (kg)
Visceral tissue
TBW (%)

-
40.6±3.9
58.4±7.5
61.4±8.0
10.3±2.5
42.4±2.8

-
27.1 (23.8-28.4)
43.9±2.6 
46.2±2.7
3.4±1.2
52.0 (51.0-54.4)

-
0.000016
0.000001
0.000001
0.000000
0.000016

CRP, mg/dl 4.7 (1.0-8.3) 0.4 (0.3-0.8) 0.000592

Glucose, mg/dl* 99.0 (93.5-107.5) 91.5±7.6 0.053099

IMT, mm 0.6±0.1 0.5±0.08 0.043331

Serum calcium**, 
md/dl 5.3±0.2 5.3±0.1 0.677382

Dietary calcium,  
mg/day 715.2±355.6 656.6±190.0 0.611849

Description: Values with normal distribution are presented as mean ± SD 
(to compare two group student’s t-test was used) and values without nor-
mal distribution are presented as median and quartiles (to compare two 
groups Mann-Whitney test was used) BIA – bioimpedance analysis; BMI –  
body mass index; FFM – fat free mass; FT – fat tissue; MM – muscle mass; 
TBW – total body water; CRP – C-reactive protein; IMT – intima-media 
thickness. * - fasting glucose. ** - iodized calcium 1- according to the body 
composition analyzer, increased visceral tissue is when the level exceeds 
12; however, even with lower values, decreasing visceral adiposity levels is 
recommended with the diagnosis of obesity.

Tab. 2. Regression coefficients of univariate linear regression.

Coefficient Standard error t p

Ca, intake (mg/day) 0.00008 0.0000525 1.58 0.128

Ca (ionized), serum 
concentration mg/dl -0.238 0.0987105 -2.41 0.023*

Description * Statistically significant variables (p<0.05).

Tab. 3. Regression coefficients of multiple linear regression.

Coefficient Standard error t p

Age, years 0.005 0.0023949 2.20 0.038*

Visceral tissue 0.005 0.0032494 1.68 0.106

Ca (ionized), serum 
concentration mg/dl -0.165 0.0000525 -1.85 0.078

Description * Statistically significant variables (p<0.05).
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India is experiencing a rapid epidemiological shift, with undernutrition 
and the underweight population being replaced by people with obesity 
and overweight.1 The overall prevalence of obesity in India is estimated 
to be 40.3%; with a higher prevalence among women and in the urban 
region.1 Attitude and perception about obesity have a vital role to play in 
healthier behavior and to reduce the burden of this epidemic. The present 
cross-sectional survey aims to assess the same of the Indian general public 
toward obesity and its management. 
Methods: This cross-sectional survey was conducted between October to 
November 2022 at 30 diabetes care clinics located in the western region 
of India. Data was collected by using a structured questionnaire designed 
to collect demographic, and anthropometric characteristics and assess the 
attitude & perception of obesity. The questionnaire was administered to 
consenting male and female participants in the age group of ≥18 years. 
The participants were required to complete the online questionnaires at 
the survey site. Approval of the survey was obtained from an indepen-
dent ethics committee, before the recruitment of the first participant. 
Descriptive statistics were used to analyze the survey data. 
Results: A total of 1248 participants (males: females = 592:658) with a 
mean (SD) age of 44.6 (14.8) years participated in this survey. The mean 
(SD) body mass index (BMI) of the survey participant was 28.6 (5.7) 
kg/m2. The top three barriers to weight loss included unhealthy eating 
habits (64.9%), followed by lack of exercise (64.5%), and lack of time 
(41.1%); with 924 (74.0%) of participants in agreement with the myth 
that eating less and moving more is the best way to lose weight. Out of 
1248, 525 (42.1%) participants perceived their weight as normal, 578 
(46.3%) and 145 (11.6%) as persons with overweight and obesity respec-
tively. However, when compared with categorization as per Asia-Pacific 
guidelines for obesity classification of BMI,2 results revealed that out of 
525 participants who had perceived their weight as normal, 190 (36.2%) 
were categorized in grade 1 obesity, 54 (10.3%) in grade 2 obesity, and 
113 (21.5%) in the overweight category. Likewise, out of 578 participants 
who identified themselves as persons with overweight, 258 (44.6%) were 
in the category of grade 1 obesity, 277 (47.9%) were in the category of 
grade 2 obesity, 26 (4.5%) were overweight, and 17 (2.9%) were in the 
normal weight category. Out of 1059 (73.3%), participants categorized as 
persons with overweight/obesity as per Asia-Pacific guidelines for obesity 
classification of BMI,2 472 (44.6%) participants didn’t see the requirement 
for weight management. Type 2 diabetes (51.4%), followed by high blood 
pressure (28.0%) and knee pain/ mobility (11.6%), were the top three 
co-morbid conditions in participants with obesity or overweight.
Conclusion: This survey discovered that there is scope for improved 
perceptions about obesity among the survey participants. Greater efforts 
and resources are required for creating awareness about obesity in the 
Indian population, to prevent the spread of this epidemic and associated 
co-morbidities. 

PO2.091
Health-related factors are associated with running 
performance?

Thuany, M.1; Pereira, E. D.2; Moura Dos Santos, M.3; Gomes, T. N.4
1Faculty of Sport, University of Porto, Porto, Portugal 
2Federal University of Viçosa, Viçosa, Brazil 
3University of Pernambuco, Pernambuco, Brazil 
4Department of Physical Education and Sport Sciences, University of Limerick, 
Limerick, Ireland

Introduction: Running is one of the main physical activities world-
wide. The improvement of physical and mental health, as well as positive 

PO2.089
Perceived barriers and facilitators to interrupting sedentary 
time among adults living with obesity class II or III

Curran, F.; Brennan, C.; Matthews, J.; O’Donoghue, G.
School of Public Health, Physiotherapy and Sports Science,  
University College Dublin

Introduction: Both obesity and sedentary behaviour (SB), are associ-
ated with negative health consequences including cardiovascular disease, 
diabetes, certain cancers and all-cause mortality. Studies to date have 
not identified the perceived barriers and facilitators to interrupting SB 
in adults living with obesity class II or III (BMI ≥ 35kg cm2). This study 
aimed to identify these factors. 
Methods: A purposive and snowball sample (n=23) of adults living with 
obesity class II or III (BMI ≥ 35kg cm2) took part in semi-structured inter-
views through May and June 2022, to investigate their perceptions about 
SB and barriers or facilitators to interrupting sedentary time. Mean age = 
41years (range 31-66 years), mean body mass index at interview (BMI) = 
41.4kg/cm2 (SD=7.5), mean highest ever BMI 54.9 kg/cm2 (SD=9.2). The 
Theoretical Domains Framework (TDF) informed the interview guide. 
Transcribed interviews were inductively coded using reflexive thematic 
analysis to identify salient phases and sentences. Key themes were gener-
ated by grouping similar and recurring codes. Recruitment and analysis 
continued until interview analysis generated no new information.
Results: Key themes identified, which influence sedentary behaviour 
across all domains of living, include knowledge and motivation for mov-
ing; physical and psychological wellbeing; personal identity, roles and 
responsibilities; weight bias and stigma; social, physical, organisational 
and political environment, including access to facilities, services and 
treatments. Notably, self-reported total sitting time was 2 hours lower per 
day for those who had bariatric surgery, compared to those who did not. 
Conclusion: Preliminary results indicate that a complex interplay of 
individual, societal and policy factors contribute to the development and 
habituation of patterns of SB for adults living with obesity. The factors 
identified will assist in the development of interventions, strategies and 
policies designed to interrupt or reduce sedentary behaviour for adults 
living with obesity.

PO2.090
Recognizing Obesity as a Disease (ROAD ) survey: a western 
Indian perspective

Patange, S. A.1; Kovil, R.2; Shah, T.3; Patange, A.4; Padhye, D.5; Tanna, S.6; 
Gandhi, A.7; Maheshwari, R.8; Kale, M.9; Gonsalves, B.10; Hafizi, I.11;  
Yadav, R.12; Nayak, K.13; Bhojane, S.14; Patel, M.15; Punatar, D.16;  
Singh, A.17; Dbritto, S.18; Sanghvi, A.19; Karkhanis, S.20; Shaikh, R.21;  
Bagri, S.22; Mulani, R.23; Rajput, A.24; Sanghavi, P.25; Kuberan, I.26;  
Saboo, V.27; Aversekar, S.28; Jadhav, A.29
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Results: Of 34058 articles retrieved, 45 studies were included, and 155 
factors were identified. Self-efficacy, intrinsic motivation, exercise enjoy-
ment, self-perceived good health and social support were consistently 
associated with higher levels of PA. Consistent negative correlations with 
PA were, married females, increased BMI, obesity severity, number of 
comorbidities, lack of time, energy and willpower and hilly terrain. Few 
studies (n=12) examined SB. Those that did reported individual (95.9%) 
and social (4.1%) factors, and no evidence for consistent associations was 
found. 
Conclusion: Findings of this review suggest that several modifiable fac-
tors are associated with PA in this population, and future interventions 
to increase PA levels should focus on addressing PA self-efficacy, exercise 
preference, intrinsic motivation, energy to exercise, social support and 
exercise terrain. Much remains unknown regarding social, environmental 
and policy correlates of PA and to an even greater extent, correlates of SB. 
Further studies are required to identify directionality and distal correlates 
for PA and all correlate levels of SB.

PO2.093
Digitally delivered exercise increased habitual physical 
activity in people with obesity

Harrison, S. E.1; Cliffe, M.2; Cooney, J.1; Boulter, M. W.3; Harkinson, R.2; 
Beattie, S.3; Macdonald, J. H.1
1Institute for Applied Human Physiology, School of Human and Behavioural 
Sciences, Bangor University, Wales 
2Adult Weight Management Service, Nutrition and Dietetics, Betsi Cadwaladr 
University Health Board, Wales 
3Institute for Psychology of Elite Performance, School of Human and 
Behavioural Sciences, Bangor University, Wales

Introduction: The prevalence of obesity is lower amongst those meet-
ing physical activity guidelines. However, global estimates by the World 
Health Organisation suggest that 37% of people in high-income countries 
(and 46% in Wales) do not meet recommended levels of physical activity. 
The COVID-19 pandemic, along with increased waiting lists within the 
NHS, highlights the need for digitalisation and remote access to health 
resources. Therefore, this study examined the effect of a digitally delivered 
exercise programme in increasing habitual physical activity in people on 
an NHS weight management programme.
Methods: In a randomised-control trial, people with obesity (BMI ≥ 30 
kg/m2) were recruited from the KindEating programme, an NHS weight 
management programme delivered by Betsi Cadwaladr University Health 
Board (BCUHB). Participants were randomised to either intervention 
(12-weeks of digitally delivered, individualised exercise training facili-
tated by an online digital therapy platform (Salaso Health Solutions Ltd, 
Tralee, Co. Kerry, Ireland)), or to control (standard routine care). To 
assess the primary outcome of habitual physical activity (intervention vs. 
control at post-test timepoint), the Global Physical Activity Questionnaire 
(GPAQ) was used to calculate minutes of moderate vigorous physical 
activity (MVPA) per week, with an additional question to determine the 
number of days completing muscle strengthening activity per week. Non-
parametric ANCOVAs (Quade’s analysis) were used to examine the differ-
ence in intervention vs. control at post-test, when accounting for pre-test 
values. 
Results: Out of the sixty-seven participants randomised, 48% in interven-
tion and 50% in control groups were lost to follow up. Thus thirty-four 
participants provided baseline and follow up data in intervention (N = 17) 
and control (N = 17) groups. For the primary outcome of habitual physi-
cal activity, at post-test, intervention reported a greater amount of MVPA 
than control (260 ± 655 vs. 60 ± 255 minutes per week, respectively; P = 
0.02) and tended to report a greater number of days of muscle strengthen-
ing activity per week than control (1 ± 2 vs. 0 ± 1 days per week, respec-
tively; P = 0.08). 
Conclusion: A digitally delivered exercise programme increased habitual 
physical activity compared to normal routine care in people with obesity. 
However, nearly half of participants were lost to follow up, suggesting 
benefits may only be applicable to a subset of patients. Further analyses 

outcomes for different health outcomes (Junior et al., 2015), are overcited 
as factors associated with the running practice. Running is also consid-
ered a weight-sensitive sport, in which body composition (e.g., body mass 
index, body fat) is related to the runner’s performance (i.e., lower time 
to conclude events; lower running pace). However, no evidence is avail-
able regarding the association of other health indicators and runners’ per-
formance. Considering the interplay of health and performance among 
non-professional runners, our purpose was to verify if health-related 
factors differ among runners of different performance levels, as well, as 
to verify if health-related factors are associated to runners’ performance. 
Methods: We conducted a cross-sectional study, sampling 35 non- 
professional male runners (36.9±12.5 years). Waist circumference, body 
mass index (BMI), body fat (%), systolic blood pressure, physical activity 
levels, and sedentary behavior (self-reported through the IPAQ question-
naire) were considered health-related factors. Running pace (time in a 
minute to cover one kilometer) was the outcome variable, and runners 
were divided into three groups based on terciles (recreational runners: 
> 5:08/km; amateur runners: 4:27/km - 5:08km and semi-professional 
runners: ≤ 4:26/km). Differences between groups’ health-related factors 
were tested using the One-way ANOVA, followed by a Bonferroni post-
hoc test. Crude and adjusted multiple regression models was performed 
to verify factors associated with runners’ performance. The confidence 
interval of 95% was adopted. 
Results: Runners presented an age mean of 36.9±12.5 years, with recre-
ational runners presenting a higher age mean of 45.5±14.1 years. Higher 
BMI values (25.4±4.0 kg/m2), and waist circumference (89.3± 10.4cm) 
were presented by recreational runners. Significant differences were 
shown for body mass index [F (2, 32) = 4.56; p = 0.018], body fat [F (2, 32) 
= 16.4; p<001], and waist circumference [F (2, 32) = 9.2; p=0.001]. For 
all variables, the lower values were shown for semi-professional runners. 
Non-significant differences were shown for systolic blood pressure, phys-
ical activity, and sedentary behavior. Regression analysis results did not 
indicate any significant association between predictors and runners’ 
performance. 
Conclusion: Differences in body composition indicators between runners 
may indicate that better performance can be associated with better health 
characteristics, but no association between health-related factors and per-
formance was shown.

PO2.092
Correlates of physical activity and sedentary behaviour in 
adults living with overweight and obesity: a systematic review

Davis, M.; Curran, F.; Murphy, K.; Tersigni, N.; King, A.; Ngo, N.; 
O’Donoghue, G.
School of Public Health, Physiotherapy and Sports Science, University College 
Dublin, Dublin, Ireland

Introduction: Overweight and obesity is consistently associated with 
lower physical activity (PA) levels and greater sedentary behaviour (SB) in 
population studies. To date, no review has evaluated the factors associated 
with these behaviours in adults living with overweight or obesity. The aim 
of this systematic review was to identify the correlates/determinants of SB 
and PA in adults with overweight and obesity.
Methods: Five databases ((PubMed, EMBASE, Cumulative Index to 
Nursing and Allied Health Literature (CINAHL), PsycINFO and SPORT 
Discus) were searched for studies, which reported factors or outcomes 
relating to PA or SB in adults living with overweight / obesity, published 
from 1980–2021. Observational, longitudinal and intervention studies 
that quantified the association between a risk factor/correlate/determi-
nant and PA and/or SB in adults (≥18 years) living with overweight (BMI 
>25kg/m2) or obesity (>30kg/m2) were included. All studies were screened 
by 2 authors and randomly checked by a third author. Methodological 
quality of the included studies was assessed using the Cochrane 
Collaboration’s Tool for Assessing Risk of Bias. A standardised pre-piloted 
data extraction form was used to extract data from the included studies. 
The identified factors were assessed for strength and direction of associa-
tion and categorised using a socioecological model.
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PO2.095
Sedentary breaks and timing of physical activity and risk of 
type 2 diabetes

Van Der Velde, J.1; Winkels Van Eekelen, E.1; Boone, S.1; Rutters, F.2; 
Rosendaal, F.1; De Mutsert, R.1
1Department of Clinical Epidemiology, Leiden University Medical Center, 
Leiden, the Netherlands 
2Department of Epidemiology and Data Science, Amsterdam UMC,  
Vrije Universiteit Amsterdam, Amsterdam, the Netherlands

Background: Breaks in sitting time and timing of physical activity have 
been linked with glycaemic differences in short-term and cross-sectional 
studies. It is less clear if breaks in sitting time and timing of activity are 
also associated with the incidence of type 2 diabetes (T2D). Therefore, we 
examined the associations between sedentary time, breaks in sitting time, 
and timing of physical activity with the risk of T2D.
Methods: In the Netherlands Epidemiology of Obesity study, a popula-
tion-based prospective cohort study, daily activities were assessed with 
accelerometers. We defined sedentary behaviour as time spent in activities 
<1.5 MET, sedentary breaks as any period of activity >1.5 MET following 
a sedentary period, and moderate-to-vigorous physical activity (MVPA) 
as time spent in activities ≥3.0 MET. Timing of physical activity was based 
on the time period in which a participant spent most MVPA: morning 
(06:00-12:00), afternoon (12:00-18:00), or evening (18:00-00:00). MVPA 
was classified as evenly distributed if the share of MVPA differed <5% 
between time-blocks. Incidence of T2D was collected during 10 years of 
follow-up via electronic health records. We calculated hazard ratios with 
95% confidence intervals [HR, 95% CI] for sedentary time, number of 
sedentary breaks and of timing of MVPA (with even distribution as ref-
erence) using Cox regression, while adjusting for age, sex, education, diet 
quality, and total body fat.
Results: We analysed data of n=767 (45% men), with a mean (SD) BMI 
of 29 (5) kg/m2, age 56 (6) years. In 5082 person years of follow up, 43 
participants were diagnosed with T2D. More sedentary behaviour (h/day) 
was associated with an increased risk (HR=1.13 [0.97-1.32]) while a 
greater number of sedentary breaks (10/day) was associated with a lower 
risk of T2D: HR= 0.90 [0.67-1.20]. Compared with an even distribution 
of MVPA, morning MVPA was associated with a HR of 1.44 [0.42-4.89] 
whereas evening MVPA was associated with a HR of 0.69 [0.12-3.84].
Conclusions: Despite wide confidence intervals in this small population, 
these findings are in line with previous cross-sectional observations and 
warrant further examination into the role of sedentary breaks and timing 
of physical activity in the development of T2D.

PO2.096
Comparison of time-matched aerobic, resistance or combined 
exercise training for changing cardiorespiratory fitness, 
strength and body composition in women living with obesity. 
The EXOFFIT study

Davis, M.1; Blake, C.1; Cunningham, C.1; Carson, B.2; O’Donoghue, G.1
1School of Public Health, Physiotherapy and Sports Science, University College 
Dublin, Dublin, Ireland 
2Physical Education and Sports Sciences Department, University of Limerick, 
Limerick, Ireland

Introduction: Obesity in women has more than doubled in prevalence 
over the past thirty years. Increasing research suggests that improving car-
diorespiratory fitness (CRF) can largely attenuate the negative health risks 
associated with obesity. To date, research investigating exercise in women 
living with obesity has primarily investigated the efficacy of aerobic-based 
exercise training, with a focus upon improvements in body composition. 
This pilot randomised controlled trial was conducted in women with obe-
sity to compare three parallel time-matched exercise interventions (aer-
obic [AE], resistance [RE] and combined [COM] exercise). This study 
aimed to evaluate the efficacy of these exercise modalities for increasing 
CRF and strength and improving body composition. 

will look at impacts upon secondary outcomes including habitual phys-
ical activity assessed by wearables, training load, exercise and functional 
capacity, self-reported health status, pain, patient activation, risk of type 2 
diabetes, weight loss, and physical activity self-efficacy.

PO2.094
Association of Leisure-time Physical Activity with Waist 
Circumference After Smoking Cessation – A Follow-up Study 
among Adults

Piirtola, M.1; Kaprio, J.2; Korhonen, T.2
1Institute for Molecular Medicine Finland, FIMM, HiLIFE, University of Helsinki, 
Helsinki, Finland, and UKK Institute for Health Promotion Research,  
Tampere, Finland 
2Institute for Molecular Medicine Finland, FIMM, HiLIFE, University of Helsinki, 
Helsinki, Finland

Introduction: Smoking cessation tends to increase body weight. Less is 
known about post-cessation change in waist circumference (WC) and the 
impact of leisure-time physical activity (LTPA) in the process. We inves-
tigated association of LTPA with WC change after smoking cessation in 
adults during a 9.6-year follow-up.
Methods: In the FinnTwin16 study, 3,437 (47% men) twin individuals 
participated in the 4th (baseline [BL], χ age 24 yrs) and the 5th (end of 
follow-up, χ 34 yrs) surveys and reported about their smoking behavior 
(SmB), WC (cm), and LTPA (leisure time and commuting physical activi-
ties). Participants were categorized into eight SmB categories: individuals 
who 1) persistently smoked daily (PSD), 2) persistently smoked occasion-
ally; 3) had previous smoking history but had quit before the BL, and 4) 
had never smoked (NS). Further, those who smoked at BL but had quit 
during the follow-up (quitters) were categorized into three groups based 
on their BL smoking quantity: individuals who 5) had smoked daily ≥10 
cigarettes per day [CPD] (S10+); 6) had smoked daily <10 CPD (S10-), 
and 7) had smoked occasionally. The 8th SmB group was ‘others’ of whom 
results are not interpreted. LTPA change was operationalized as change in 
metabolic equivalent of tasks (MET)-h/week between the surveys. Linear 
regression models with regression coefficients (β) and 95% Confidence 
Intervals (CI) were conducted. Likelihood-ratio test was used for test-
ing interactions between SmB groups and sex or LTPA with WC change. 
Covariates included in the basic model were sex, age, WC, and BMI at BL. 
Due to LTPA interaction, effects of LTPA on WC change were analyzed 
separately by SmB in the basic and the fully adjusted models. Full model 
included basic covariates plus diet quality, alcohol use, socio-economic 
status, education, self-rated health, sleep problems, psychological distress, 
and life satisfaction. A cluster option was used for adjusting statistical 
dependency between the co-twins.
Results: After an average of 9.6 years of follow-up, 13% (n=455, 49% men) 
of the followed sample reported quitting smoking. Among quitters, the 
mean increase of WC was 7.4 cm (range -46, 45) and the mean decrease in 
LTPA MET-h/week was -0.04 (-197, 186). In the basic regression analyses, 
only S10+ of the SmB groups increased their WC (β 2.73, 95% CI 1.26, 
4.19) when compared to PSD. WC change was not significant in other 
SmB groups. In the SmB stratified analyses, each additional LTPA MET-h/
week lowered the risk for WC increase in quitters who had smoked daily 
at the BL (S10+: β -0.05 [95% CI -0.09, -0.02]; S10-: β -0.06 [-0.12, -0.01]) 
or were NS (β -0.04: [-0.05, -0.03]). Adjustment with additional covariates 
did not change the direction or strength of the associations.
Conclusion: The post-cessation waist circumference increase varies indi-
vidually but is significantly higher only in the quitters with higher level 
of pre-cessation nicotine exposure. Importantly, after cessation, increased 
physical activity may prevent excess waist circumference increase inde-
pendently of other lifestyle and health-related factors, especially among 
individuals with daily smoking history.
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Results: 160 women expressed an interest in taking part in the study. 
Of these,120 women were screened and 53 deemed ineligible due to 
being above age cut-off (n=18), below BMI cut-off (n=22), above phys-
ical activity threshold (n=3), having an unstable health condition (n=8) 
and being unable to attend in-person sessions (n=2). Of the 107 eligi-
ble women, 67 enrolled in the study and were randomised. In total, 14 
were lost to follow-up (n=11 drop-outs; n=3 unable to complete all com-
ponents of post-intervention testing; respective dropouts per group – 
CON:AE:RE:COM = 1:2:8:3, Those randomised to the combined exercise 
programme had higher average attendance (87%) compared to RE (82%) 
and AE (75%). No adverse events were reported. 
Thirty-eighth women completed the qualitative interviews and exit sur-
vey. With respect to acceptability domains, most participants perceived 
the programmes to be effective and suitable for women living with obesity, 
with the gradual progression of the programme making it more accessi-
ble. In addition, participants deemed that the fact the programme was 
women only, hosted in a private space in small groups (1-3 participants) 
with peers similar to themselves and that the programme were supervised 
by a health professional were considerable facilitators for engagement. 
Conclusion: The findings of this study indicate that a 12-week supervised 
exercise programme consisting of a combined training is not only feasible 
and acceptable for women with obesity, but is likely to have higher adher-
ence and retention than a solely aerobic or resistance-based programme.
Reference
[1] Sekhon M, Cartwright M, Francis JJ. Acceptability of healthcare interventions: 

an overview of reviews and development of a theoretical framework. BMC 
Health Serv Res. 2017;17(1):1–3.

PO2.098
Moving Medicine: development of a resource to aid health 
professionals in promoting physical activity amongst persons 
living with obesity

Antbring, R.; Raiman, L.
Imperial College Healthcare NHS Trust

Background: Physical activity (PA) is an essential tool in the multicom-
ponent management of obesity. Many health professionals feel unpre-
pared and uncomfortable having conversations about obesity 1-3. We 
undertook a scoping review to identify the benefits and risks as well as the 
motivating factors and barriers of PA to persons living with obesity. Our 
aim was to use the results to develop a new module as part of the Moving 
Medicine resource to support healthcare professionals to have key conver-
sations with patients about increasing their levels of PA.
Methods: Articles were identified using key words relating to PA and 
obesity and were published from 2010 to September 2021. Summary 
statements were created, detailing each effect of PA. Independent review 
followed through a focus group of key stakeholders to produce the Moving 
Medicine obesity resource. This was subsequently externally assessed by 
the Office for Health Disparities and Inequalities.
Results: 5558 titles were identified. Of these, 206 met the inclusion cri-
teria. PA was consistently shown to be beneficial in improving lipid pro-
file, glycaemic control, mortality risk, visceral adiposity, as well as waist 
circumference and lean body mass. There were also beneficial effects on 
mental health and quality of life. Commonly cited barriers were weight, 
low physical fitness and motivation as well as stigma and safety concerns. 
Commonly cited motivators were improvement in energy levels, fitness 
and weight as well as desire for independence
Conclusion: We present a new resource to support health care profession-
als in helping individuals become more physically active. PA has positive 
effects on numerous markers of health for the person living with obesity. 
Barriers should be explored by health professionals and addressed in order 
to facilitate PA and help the individual achieve significant health benefits.

Methods: Sixty-seven women living with obesity aged between 18-50 
years old (BMI: 37.95 kg.m2 [6.57], range:30.03-58.94) were block ran-
domised to either non-exercise control (CON; n=17], AE (n=16), RE 
(n=17), or COM (n=17). Exercise groups trained three times per week for 
12 weeks, gradually progressing until all exercisers performed 150 min-
utes of exercise per week. Cardiorespiratory fitness (predicted VO2max; 
estimated from a submaximal treadmill test), body composition (body 
weight [BW], body fat percentage [%BF], waist circumference [WC], lean 
mass [LM], fat mass [FM] and strength outcomes (5RM bench press, leg 
dynamometry, grip strength) were measured pre- and post-intervention. 
The change in mean values before and after intervention were calculated. 
ANOVA and t-tests were applied to evaluate within-group and between-
group differences.
Results: For all outcomes, nil differences were observed between groups 
at baseline. Based upon preliminary analyses, CRF (mean change 85% 
VO2max) increased in all exercise groups, with COM exercise demon-
strating the greatest improvement (+3.57 ml.kg/min [2.89] vs AE: 
+1.69 [2.53] or RE: +2.66 [3.89]). Grip strength, bench press (BP) and 
leg strength (LS) improved in all exercise groups, with greater improve-
ments in RE for BP (RE: +9.72 kg [4.04] vs COM: +8.93 [4.35] and AE: 
1.61 [3.61]) and LS (RE: +5.83kg [7.32] vs COM: +4.04 [10.15] and AE: 
+2.93 [11.04]). In addition, those in COM and RE improved across all 
anthropometric outcomes, with RE associated with greater improvements 
in LM (RE: +0.24kg [0.59] vs COM: +0.09 [0.92] and AE: -0.67 [0.93]), 
FM (-1.23kg [1.97] vs COM: -1.18 [1.94] and AE: -0.86 [1.94]) and %BF 
(-1.18% [1.22] vs COM: -0.58 [1.16] and AE: 0.00 [0.90]). 
Conclusion: Combined or resistance exercise training were found to be 
more efficacious that AE for increasing CRF and strength and improving 
body composition in women living with obesity. The findings of this study 
indicate that exercise prescription for women with obesity (Class I-III) 
should prioritise the inclusion of a resistance component, alongside aero-
bic training in programmes going forward.

PO2.097
The feasibility and acceptability of a supervised exercise 
programme to improve cardiorespiratory fitness, strength 
and body composition in women living with obesity: 
The EXOFFIT study

Davis, M.1; Blake, C.1; Cunningham, C.1; Carson, B.2; O’Donoghue, G.1
1School of Public Health, Physiotherapy and Sports Science, University College 
Dublin, Dublin, Ireland 
2Physical Education and Sports Sciences Department, University of Limerick, 
Limerick, Ireland

Introduction: This pilot study assessed the feasibility and acceptability 
of three supervised exercise programmes in women living with obesity.
Methods: Sixty-seven women living with obesity aged between 18-50 
years old (mean BMI: 37.95 kg.m2 [6.57], range:30.03-58.94) were block 
randomised to either non-exercise control (CON; n=17], aerobic (AE; 
n=16), resistance (RE; n=17), or combined (COM; n=17). All three exer-
cise interventions were time-matched, hosted in a private gym space and 
all participants progressed to complete 150 minutes of closely supervised 
exercise per week during the twelve-week programme.
Feasibility was evaluated via recruitment challenges, retention rates, 
attendance rates, participant adherence to prescribed exercise programme 
and incidence of adverse events. The acceptability of the programmes 
and participants’ experience of the intervention were assessed through 
a semi-structured interview and a bespoke exit questionnaire. Interview 
topics were guided by the domains outlined in the theoretical framework 
of acceptability (TFA). [1] The interview sessions were audio-recorded 
and then transcribed verbatim. In line with Braun and Clarke’s method 
for thematic analysis, all qualitative data collected from semi-structured 
interviews and exit questionnaires were coded and analysed. Themes and 
subthemes were extracted by two members of the research team (MED, 
GO’D). 
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Conclusions: Baseline self-reported physical activity levels measured 
by IPAQ could not predict %weight loss/month. Only advanced age and 
chronic pain at TSDOC were associated with a slightly slower weight loss 
rate. These results suggest that - although routine IPAQ administration at 
time of first visit did not prove to be useful in predicting greater response- 
nevertheless it could act as a behaviour change trigger to motivate patients 
towards PA. More research is envisaged on this topic.

PO2.100
The role of polychlorinated biphenyls in obesity - review study

Ruszkiewicz, K.1; Kimáková, T.2; Yip, C.3; Sieradzka, K.4
1Regional Center of Occupational Medicine, Rzeszów, Poland 
2Faculty of Medicine, Department of Public Health and Hygiene, Pavol Jozef 
Šafárik University, Košice, Slovakia 
3Cavan General Hospital, Cavan, Ireland 
41st Department of Cardiology, East Slovak Institute of Cardiovascular Diseases, 
Košice, Slovakia

Aim: The aim of this study was to determine the obesogenic effect of 
polychlorinated biphenyls (PCBs), discuss their mechanism of action, and 
assess their effect on the human body and role in obesity.
Materials-Methods: We researched literature that scientifically focused 
on the role of polychlorinated biphenyls (PCBs) in obesity.
Results and Discussion: Polychlorinated biphenyls (PCBs) were intro-
duced in 1929 and have been used as plasticizers, insulating fluids, cool-
ants, sealants, and adhesives, among numerous other applications. Due 
to its toxicity, production has been banned in many countries (e.g., in 
1978 by the United States, and in 2001 by the Stockholm Convention on 
Persistent Organic Pollutants). Nevertheless, many regions of the world 
continue to suffer from long-term contamination. PCBs belong to the 
group of endocrine disrupting chemicals (EDCs), which act as obesogens 
by altering the hormonal balance and interfering with adipocyte differen-
tiation and adipose tissue function. Known negative effects of PCB expo-
sure include rashes, liver damage, respiratory issues, and immune system 
disorders; however, they also contribute to obesity. Notably, PCBs increase 
lipogenesis, decrease fatty acid oxidation, increase fatty acid uptake to the 
liver, and decrease hepatic VLDL secretion.
The most common route for PCBs to enter the human body is through 
the digestive tract with food. Thereafter, PBCs bioaccumulate in adipose 
tissue. During weight loss, PCB serum levels rise, as they are released from 
the adipose tissue into the bloodstream.
A review published by Newbold RR claimed that brief exposure to envi-
ronmental EDC early in life can lead to increased body weight later in life. 
An additional study conducted in 2020 by Ellsworth et al. demonstrated 
that PCBs have a negative association with infant head circumference and 
weight during the first six months of life, which underscores how PCBs 
are a contributing factor to altered infant growth. The same study found 
an association between maternal obesity and higher levels of PCBs (132, 
138, 153, 163, 180) in human milk.
Donat-Vargas et al. conducted a study that included 12,313 participants, 
which showed that higher dietary PCB intake is directly associated with 
the incidence of obesity. Participants were followed up with after 8.1 years 
(median), and PCB exposure was not calculated during this follow-up 
stage. Rather, it was only estimated at the baseline, assuming that partic-
ipants did not change their dietary habits during follow-up period. The 
participants with the highest quintile of PCB intake at the baseline had a 
58% higher risk of obesity development compared to participants with the 
lowest quintile of PCB intake.
Conclusion: Obesity has a complex etiology, including genetic, behav-
ioral, and environmental factors. Accordingly, polychlorinated biphenyls 
(PCBs) are one of multiple factors contributing to obesity development. 
During recent years, numerous studies have been conducted to analyze 
this matter. Although there is a consensus that PCBs are correlated with 
obesity, this topic still requires further research, as all studies have limita-
tions and the results are ambiguous.

PO2.099
Does the Short Form of the International Physical Activity 
Questionnaire (IPAQ) have a role in obesity clinical practice?

Osti, V.1; Baroni, F.1; Stecchi, M.1; Nicastri, A.1; Albanese, M. G.1; Agnelli, G.1; 
Marchignoli, F.2; Zioutas, M.2; Sprio, E.2; Petroni, M. L.1
1Department of Medical and Surgical Sciences, Alma Mater University 
of Bologna, Bologna, Italy 
2IRCCS AOUBO, Bologna, Italy

Background: According to EASO guidelines, assessment of habitual 
 levels of physical activity (PA) should be part of routine clinical practice. 
The short form of the IPAQ is widespread used for self-evaluation of PA. 
It is a 7-day recall that records the PA of four intensity levels: vigorous- 
moderate-walking-sitting, thus estimating metabolic equivalents (METs)/
week. However, in PwO overestimation of PA can be a concern, and there 
is scant data about the usefulness of IPAQ in clinical context. Aim of the 
present study was to assess whether baseline IPAQ score influences weight 
loss rate, also considering potential confounding factors.
Methods: Out of 635 PwO consecutively referred to our Unit for obesity 
management between July 2020 and December 2021, we analyzed data 
from 448 PwO (F=277, M=171), mean age 54 yrs (IQR 18.3), mean BMI 
36.3 kg/m2 (IQR 7.8) Of these, 15.9% had associated T2DM, 25% predia-
betes, and the majority (50.2%) were in EOSS stage 2. At time of first visit, 
the following tests were administered along with IPAQ: test for obesity-re-
lated disabilities (TSDOC), Beck Depression Inventory (BDI), State-Trait 
Anxiety Inventory (STAI-Y1). Patients were offered as first-line approach 
a 5-session structured group nutrition education for behaviour change 
(BT) or in alternative individual Medical Nutrition Therapy (MNT), both 
aiming at an energy deficit 500-1000 kcal/day. According to PA estimation 
by IPAQ, patients were advised to increase their weekly METs in order to 
increase their PA rank from “low” to ”moderate” and from “moderate” to 
“high”. Pharmacological treatment including metformin, GLP1-RAs for 
diabetes; liraglutide 3.0 or bupropione + naltrexone for obesity was pre-
scribed on clinical basis. 
Results: There was a low negative correlation between physical activity 
(PA) levels (METs/wk) and initial weight/BMI. Over a median follow-up 
of 6 months (range 1-28), mean weight loss was -4.2 kg (IQR 7.2), corre-
sponding to -3.9% of initial weight. IPAQ scores (overall and subscales) 
did not show any significant correlation with weight loss rate (% month). 
Moreover, there were no signnt differences in terms of rate of weight loss 
with respect to EOSS stage, gender, diagnosis of diabetes/prediabetes, BT 
vs MNT. Concomitant pharmacological treatment did not affect the rate 
of weight loss. There was a statistically significant, low negative correlation 
between weight loss rate and “Pain” score at TSDOC (Pearson coeff -11%) 
and with age ( -15%), but not with depression, anxiety or binge eating 
(Table). As there were no significant correlations between weight trends, 
IPAQ or psychometric tests scores, no linear/logistic regression models 
were calculated.

Tab. 1. Pearson correlation coefficients for weight loss rate (% month).

Variable Coefficient P value

Age -0.154 0.001

IPAQ-walking (METs/wk) -- 0.297

IPAQ-intense (METs/wk) -- 0.282

IPAQ-moderate (METs/wk) -- 0.855

IPAQ - all (METs/wk) -- 0.709

TSDOC score (pain) 0.111 0.020

BDI score -- 0.225

BES score -- 0.469

STAI Y1 score -- 0.873
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manufacturer type and ingredient list. The Nutri-Score algorithm was 
used to assess the nutritional quality of foods in a 5-tier scale from A to E 
[3]. Statistical analysis was carried out to detect differences in the Nutri-
Score distribution among the NOVA categories based on the mode of food 
classification.
Results: Using only the product description, 48.5% of yogurts were classi-
fied as NOVA4 whereas taking into account the ingredients led to 72% of 
yogurts being classified as NOVA4. At the same time, Nutri-Score distri-
bution in the same products was 49.4% as A, 38.4% as B, 12.2% as C, and 
no yogurt was graded as D or E. Similarly, in packaged vegetables only 
16.5% were graded as NOVA4, based on the product name, compared 
to 71.5% when ingredients were accounted for. However, the nutritional 
quality of those was graded as A or B for 93.1% of those products. All 
packaged sausages and meat dishes were classified as NOVA4, based on 
their ingredients, while the distribution of Nutri-Score ranged from A-E 
for sausages and from A-D for meat dishes. 
Conclusion: Adding the necessary information about the ingredients and 
manufacturing type in the NOVA classification makes the association 
of processing with nutritional composition less apparent, suggesting the 
need for more detailed datasets in order to fully validate the role of food 
processing in diet and health. 
References
1. Srour, B.; Hercberg, S.; Galan, P.; Monteiro, C.; Edelenyi, F.S. de; Bourhis, 
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PO2.103
Co-designing calorie labels for food delivery apps:  
A qualitative think-aloud study with twenty delivery  
app users

Bianchi, F.; Keleher, A.; Kejriwal, G.; Bain, F.; Doshi, P.
Nesta

Introduction: Calorie labels in delivery apps, such as UberEats, could 
help to reduce obesity. The specific design of calorie labels could affect 
their acceptability, effectiveness, and potential harms on vulnerable peo-
ple. We aimed to co-develop ideas with delivery app users for how to 
design and communicate about calorie labels.
Methods: We conducted a qualitative think-aloud study. Twenty UK 
adults placed hypothetical food orders using different versions of a sim-
ulated delivery app, each featuring a unique label prototype. During the 
task, participants narrated their experiences and we used semi-structured 
prompts to elicit opinions about the calorie labels.
Results: Participants expressed a wide range of views on calorie labels. 
We co-generated four key ideas for how to enhance the effectiveness of 
labels and reduce their risks, namely: (1) including a filter that allows 
users to switch off the labels, (2) communicating recommended energy 
intake per meal (i.e. 600 kcal/meal) and not just per day (i.e. 2000 kcal/
day), (3) providing information on the total calories in the basket and not 
just the calories of individual items, and (4) providing nutritional infor-
mation beyond calories, upon request. 
We co-generated four key ideas for how to communicate about calorie 
labels in a way that enhances the public support, namely: (1) presenting 
calorie labels as a way to fulfil customers’ rights to information, (2) empha-
sising that labels are important for people who follow calorie-restricted 
diets for medical reasons, (3) outlining that labels can inform decisions on 
calorie intake across all meals over a day and not just the takeaway, and (4) 
framing labels as an aid to implement existing dietary goals. 
Conclusions: Using a qualitative think-aloud study we co-developed 
ideas for how to enhance the effectiveness and acceptability of calorie 
labels in delivery apps and reduce their potential harms.

PO2.101
Leverage points within healthy weight system approaches of 
Dutch municipalities: a qualitative study among stakeholders

ter Bogt, M.1; Bevelander, K.1; Tholen, L.2; Molleman, G.1;  
Van Den Muijsenbergh, M.3; Fransen, G.1
1Primary and Community Care, Radboud University Medical Centre, 6500 HB 
Nijmegen, The Netherlands; AMPHI Academic Collaborative Centre, 6500 HB 
Nijmegen, The Netherlands 
2Primary and Community Care, Radboud University Medical Centre, 6500 HB 
Nijmegen, The Netherlands 
3Primary and Community Care, Radboud University Medical Centre, 6500 HB 
Nijmegen, The Netherlands; Pharos, The Dutch Centre of Expertise on Health 
Disparities, 3507 LH Utrecht, The Netherlands

Introduction: Despite all efforts of municipality preventive programs and 
approaches, obesity rates continue to rise worldwide. It is increasingly 
recognized that the complexity of obesity should be further embraced 
by incorporating a systems perspective when implementing approaches.
The current research examined what the healthy weight approach (HWA) 
of five Dutch municipalities looks like according to stakeholders based 
on the four system levels (events, structures, goals and beliefs) and what 
leverage points within its system are.
Methods: 34 semi-structured interviews were conducted with different 
stakeholders of the HWA in five Dutch municipalities, including policy 
advisors of the municipalities, health brokers of the municipal health ser-
vice, care professionals, practice professionals and citizens. Qualitative 
thematic analysis was performed.
Results: Results showed leverage points across all system levels. The 
upper levels events and structures occurred the most and were explained 
by underlying goals and beliefs. Regarding the main theme “organization 
of the HWA” leverage points about events, structure and goals were dis-
covered which were municipal processes (e.g. prioritize health, financial 
resources, perceived impact), diversity of themes, activities and tasks, 
collaborative network (e.g. intense contact due to shared goal) and com-
munication strategies (e.g. messages about the HWA). Whitin the main 
theme “collaboration between professionals” leverage points across all sys-
tem levels appeared which were linking pins (e.g. central players within 
network), motivation and commitment (e.g. support base, capacity), and 
stimulating each other to work on the HWA (e.g. put other profession-
als in action). Lastly, regarding the main theme “resident participation” 
leverage points across all system levels were discovered which linked to 
reaching the target group (e.g. look for entrance place) and residents’ 
motivation (e.g. low participation threshold, customization).
Discussion: The leverage points could be embraced in the HWA. Namely, 
small changes in these points can lead to substantial changes in how the 
entire system functions. Still, these leverage points are perceived by stake-
holders. Therefore, it is uncertain whether these are the actual leverage 
points. Future research could study leverage points mechanisms and how 
these leverage points may be put in practice to create system change.

PO2.102
Associations between the NOVA and Nutri-Score systems:  
the role of branded food composition databases

Katidi, A.; Noutsos, S.; Vlassopoulos, A.; Kapsokefalou, M.
Department of Food Science and Human Nutrition, Agricultural University of 
Athens, Athens, Greece

Introduction: Despite, increasing evidence linking Ultra-processed foods 
(UPFs) with detrimental effects on diet and health [1], the application of 
the NOVA classification system is often suboptimal in epidemiological 
settings as their food data lack information on key parameters like man-
ufacturer type, ingredients etc [2]. To-date there are no reports of head-
to-head comparisons of the nutritional quality of identical foods that fall 
under different NOVA categories due to their manufacturing process.
Methods: All foods available in the Hellenic Food Thesaurus (n=4423) 
[3] were categorised according to the NOVA classification system, from 
minimally processed (NOVA1) to UPFs (NOVA4) in two ways, firstly 
based on their product name and description and secondly based on the 
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Results: A total of 3537 deaths attributable to diabetes were included, 
with a sex ratio (M/F) equal to 1.0 and a mean age of 77.0 years 
(IQR:67-84). Most of deaths occurred at home (76.9%) and almost third 
(31.1%) were certified by the patient’s referring physician. The share of 
premature deaths was 32.6% with a median age of 64 years (IQR:58-67). 
The share of garbage codes was 13.1%, dominated by the use of term “dia-
betes” without specification regarding diabetes type and / or complication 
nature (Level 4 of garbage codes, low public health implications). 
Conclusion: Based on national data, our study highlighted a significant 
share of premature deaths attributable to diabetes, which sounds the alarm 
about a better involvement in diabetes screening in the front line of care 
and a better overall management of diabetic patients in Tunisia. Besides, 
a non-negligible share of garbage codes has been reported; Therefore, tak-
ing into consideration the importance of mortality data in the adjustment 
of public health policies, more efforts should be put in place to improve 
both mortality data quality and coverage.
References
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Using branded food composition databases to derive 
nutritional composition data for commonly consumed 
generic foods

Vlassopoulos, A.1; Visariou, A.1; Katidi, A.1; Koutsias, I.1; Kanellou, A.2; 
Kapsokefalou, M.1
1Department of Food Science & Human Nutrition, Agricultural University 
of Athens, Athens, Greece 
2Department of Food Science and Technology, Faculty of Food Science, 
University of West Attica, Athens-Egaleo, Greece

Introduction: Access to up-to-date food composition data for foods com-
monly consumed is a prerequisite for nutritional surveillance activities, 
food policy and product innovation activities. However, obtaining such 
data through chemical analyses is a costly and resource intensive activity. 
We hypothesized that branded food composition databases could be used 
as basis to derive nutritional composition values for a range of generic 
foods.
Methods: All foods available in the Hellenic Food Thesaurus (n=4423) [1] 
were screened for multiple package sizes entered per food. When pack-
age size did not impact the nutritional composition, package sizes were 
merged (n=3450) and foods were then grouped in food categories and 
subcategories according to the LANGUAL and FoodEx2 systems. Foods 
were then screened based on their long name to identify similar foods 
that could be grouped together into unique generic foods. Descriptive sta-
tistics (mean, standard deviations and coefficient of variations-CV) and 
histograms were used to test the uniformity of the proposed generic foods 
in terms of nutritional composition and to calculate average nutrient val-
ues per generic food. 
Results: A total of n=1050 individual generic foods were identified each 
populated by 1 to 117 branded food entries per generic food. The final 
generic food database included n=333 generic foods that each contained 
data from at least n=3 branded foods. All generic foods included data on 
energy (Kcal), protein (g), fats (g), carbohydrates (g), sugars (g) and salt 
(g). Micronutrient data were available for <20% of foods in HelTH so no 
generic values were calculated. The most populous generic food was dried, 
plain pasta (n=117 entries) with a very homogeneous nutritional compo-
sition (CV<5%) for all nutrients. Similar findings were seen for milk, full 
fat or semi-skimmed (n=30), bread, white or whole meal (n=29 and n=25, 
respectively). Foods in the cheese and yogurt subgroups were scattered in 

PO2.104
Introducing the ‘Weight Management Health Note’ 
application designed by the Korean Society for the Study 
of Obesity (KSSO)

Kim, S.1; Choi, D.3; Rhee, S.2
1Department of Family Medicine, College of Medicine, Kyung Hee University 
2Department of Endocrinology and Metabolism, College of Medicine, 
Kyung Hee University 
3Huray Positive, Inc.

The ‘Weight Management Health Note’ application developed by the 
Korean Society for Obesity (KSSO) is a new tool designed to help indi-
viduals manage their weight and promote overall health. This app was 
designed by the Committee of IT-convergence Treatment of Metabolic 
Syndrome, the KSSO.
The app offers a variety of features, including a food diary, exercise tracker, 
and personalized lifestyle recommendations based on individual needs 
and goals. Users can also connect with a community of other individuals 
working to manage their weight, providing support and motivation. In 
addition, this app is loaded with various evidence-based health contents 
held by the KSSO, providing users with correct information for obesity 
management.
In the future, the KSSO plans to prepare various academic research activ-
ities related to this app. And we plan to improve the function through 
continuous feedback from users. The KSSO hopes that this app will serve 
as a valuable resource for individuals who want to manage their health 
and improve their quality of life.

PO2.105
Overview on diabetes mellitus mortality statistics 
in Tunisia, 2020

Rejaibi, S.1; Zoghlami, N.2; Silini, A.3; Neffati, A.3; Skhiri, A.3; Ben Slama, I.3; 
Mariem, I.3; Mensi, I.3; Bennour, M.3; Fayala, R.4; El Ati, J.5; Traissac, P.6; 
Aounallah Skhiri, H.1
1National Institute of Health (NIH), Jeunes équipes associés à l’IRD (JEAI-TANIT), 
Research Laboratory in Nutritional Surveillance and Epidemiology (Tunisia), 
Faculty of Medicine Tunis El Manar University (Tunis) 
2National Institute of Health (NIH), Jeunes équipes associés à l’IRD (JEAI-TANIT) 
3National Institute of Health (NIH)Tunisia 
4UNFPA Tunisia 
5Research Laboratory in Nutritional Surveillance and Epidemiology (Tunisia), 
Jeunes équipes associés à l’IRD (JEAI-TANIT) 
6Institut de Recherche pour le Développement (France), Jeunes équipes 
associés à l’IRD (JEAI-TANIT)

Background: Regarding its frequent association with obesity and other 
components of metabolic syndrome, its heavy economic burden, and 
occurrence of several disabling complications; diabetes is a public health 
concern worldwide [1]. In reference to 2020-Tunisian mortality statistics, 
diabetes figures among leading causes of death, alongside with cancers, 
Covid 19 and ischemic heart diseases [2]. We aimed to give detailed over-
view on diabetes mortality statistics and assess death certification quality. 
Methods: Data from the national Information system on causes of death 
covering 61.2% of total registered deaths in 2020, were used. Death cer-
tificates were collected from all Tunisian governorates (active and passive 
collection), causes of death (CoD) were coded based on the ICD-10, and 
IRIS software was used to identify the underlying cause of death (UCOD). 
As part of this study, were included all deaths attributable to diabetes and 
its complications (E10-E14), for which data quality was assessed by the 
estimation of garbage codes share (i.e., codes corresponding to insuffi-
ciently precise CoD or that cannot constitute the true UCOD) according 
to ANACONDA software classification for garbage codes [3]. Premature 
mortality was defined as deaths occurring between 30 and 70 years, 
according to the WHO definition of premature mortality from non- 
communicable diseases [4]. SPSS software was used for data entry and 
analysis. 
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PO2.108
Creating a shared value in IMI SOPHIA

Le Roux, C.
Carel le Roux, University College Dublin

This abstract is part of the proposed symposium Stratification of Obesity 
Phenotypes to Optimize Future Therapy (IMI SOPHIA Project).
Shared value is policies and operating practices that enhance the competi-
tiveness of an organisation while simultaneously advancing the economic 
and social conditions in the communities in which it operates. Shared 
value creation focuses on identifying and expanding the connections 
between societal and economic progress. The lack of perceived shared 
value is a root cause of obesity not being treated. Using mixed-methods 
research involving clinicians, patient representative groups, payers, regu-
lators, small and medium enterprises and industry partners, SOPHIA will 
explore how the qualitative and quantitative results will benefit all stake-
holders. In particular we will highlight the shared value – the intersection 
of (a) better patient care; (b) reduced societal burden; and (c) industry 
opportunities. The outputs from these efforts will inform strategies for 
communicating the project results. 
Insights from patient preferences regarding diagnosis and treatment of 
obesity together with the biological discoveries made on predictors of risk 
and predictors of response will be the critical inputs to the shared value 
creation. 
The shared value among key stakeholders will establish a common under-
standing and vocabulary about obesity as a set of diseases. We will move 
beyond the reasons why patients, clinicians and payers do not view obesity 
as a ‘real’ disease. We will use the scientific results of SOPHIA to find the 
shared value where all parties’ interests intersect. This new shared under-
standing of the heterogeneous, complex, but ultimately treatable nature of 
obesity diseases together with a shared common vocabulary to define and 
describe obesity and its sufferers will enrich educational and communica-
tion outputs, but ultimately result in obesity diseases being treated.

PO2.109
The importance of getting research and implementation 
science into public health and social care practice to prevent 
childhood obesity

Skouteris, H.
Health and Social Care Unit, School of Public Health, Monash University, 
Melbourne, Australia

In his 16 October ‘22 address, Tedros Adhanom Ghebreysus, Director 
General of the WHO called for initiatives across sectors that enable 
healthy and secure populations stating that health does not start in hospi-
tals but in the community, such as in homes, schools, workplaces. I estab-
lished the Health and Social Care Unit, the first of its kind in one of the 
largest Faculties of Medicine in Australia, to do just that – to support and 
foster actions across sectors to improve health and health equity. This is 
especially important if we are to meet the ambitious vision of the 2030 
Agenda for Sustainable Development - the goal that all children have the 
best start in life. Huge inequities within countries create barriers to achiev-
ing this goal; children living with socioeconomic disadvantage are more 
likely to be living with obesity and to be developmentally at risk. There 
are now well established links between adequate nutrition, physical activ-
ity, healthy weight gain and child development. Yet, despite commitment 
across sectors to giving every child the best start in life, the “business” 
of child growth (including childhood obesity) and development remains 
fragmented with each part of the system, for the most part, unaware what 
the other is doing. Multisectoral action refers to action between two or 
more sectors within the public sector. In this presentation, I will outline 
how, over the last 6 years, I have pushed my research in child growth and 
development beyond: i) describing the nature of the problem of child dis-
advantage alone; ii) the boundaries of health and social care to a shared 
multisectoral vision; and iii) a sole focus on getting research findings into 
practice. I have developed a strategic researcher in residence program to 

multiple subtypes, however semi-skimmed Greek strained yogurt (n=17) 
and feta cheese (n= 20) were commonly found and were suitable to be 
merged in a generic food item. For feta cheese, CVs were <15% for all 
macronutrients and sodium content was variable but still within reason-
able ranges to allow for merging (CV sodium=29%). Other traditional 
prepared dishes were not as commonly found (<3 branded food entries) 
to allow the estimation of generic food composition values.
Conclusion: Branded food composition databases could be used to derive 
nutritional composition information for commonly consumed foods, 
although these data will be limited to nutrients declared on-pack. With 
the use of statistical techniques, it is possible to successfully guide the pro-
cess of data aggregation but also divide large food groups to meaningful 
subgroups. Targeted expansions of national branded food composition 
databases should be planned to include more local prepared dishes.
Reference
1 Katidi, A.; Vlassopoulos, A.; Kapsokefalou, M. Development of the Hellenic 

Food Thesaurus (HelTH), a Branded Food Composition Database: Aims, 
Design and Preliminary Findings. Food Chem 2021, 347, doi:10.1016/j.
foodchem.2021.129010.

PO2.107
Changes in the prevalence of overweight, obesity and severe 
obesity in Czech seven-year-old children between years 2008 
and 2019

Kalouskova, P.1
1Tereza Metelcová, Institute of Endocrinology, Obesity Management Centre, 
Prague, Czech Republic, Charles University, First Faculty of Medicine, Prague, 
Czech Republic 
2Pavla Kalousková, Institute of Endocrinology, Obesity Management Centre, 
Prague, Czech Republic 
3Hana Zamrazilová, Institute of Endocrinology, Obesity Management Centre, 
Prague, Czech Republic 
4Bohuslav Procházka, Paediatric Clinic, Kutná Hora, Czech Republic 
5Radka Taxová Braunerová,Institute of Endocrinology, Obesity Management 
Centre, Prague, Czech Republic 
6Marie Kunešová, Institute of Endocrinology, Obesity Management Centre, 
Prague, Czech Republic. Charles University, First Faculty of Medicine, Prague, 
Czech Republic

Introduction: The aim of this project, which is part of WHO Europe 
Childhood Obesity Surveillance Initiative (COSI), was to monitor prev-
alence of obesity, severe obesity and overweight in 7 years old children 
in the Czech Republic. Five rounds of this research were ongoing since 
2007/2008.
Methods: In a representative sample of 7 years old Czech children, height, 
weight, waist and hip circumference were measured, BMI was calculated 
and weight classification was performed using the WHO reference. Also 
questionnaires were filled in. In 2019 2349 children were examined by 72 
general practitioners for children and adolescents from all over the Czech 
Republic. Frequencies were compared by chi-square analysis and statisti-
cal significance was considered at p <0.05.
Results: The prevalence of obesity and overweight did not differ sig-
nificantly between years 2008-2019. In 5. round we can see a trend of 
increasing obesity frequencyy and a slight decrease in the prevalence of 
overweight in both sexes. In round 5 in 2019 we observed overweight in 
13.12 % of boys and 12.82 % of girls. The prevalence of obesity in round 5 
of COSI was 10.55 % in boys and 7.83 % in girls.. Since the first round, we 
have observed relatively high percentage of severe obesity predominantly 
in boys (3.21% in boys and 0.8% in girls), it did not differ significantly 
between rounds.
Conclusion: Although the prevalence of overweight and obesity in Czech 
7 year children has not increased dramatically since 2008 until 2019, it is 
stillimportant to pursue preventive programmes that are an integral part 
of prevention, early detection and the initiation of obesity treatment in 
the child population. High proportion of severe obesity predominantly in 
boys was shown.
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PO2.111
Communicating about obesity-related health and disease: An 
in-depth empirical study in Danish primary care with a special 
focus on weight stigma

Jensen, S. D.1; Andreassen, P.3; Bruun, J. M.2; Sandbæk, A.2
1Department of Public Health, Aarhus University, Denmark 
2Steno Diabetes Center Aarhus, Aarhus University Hospital, Denmark 
3Danish National Center for Obesity, Aarhus, Denmark

Introduction: Primary care providers (PCPs) carry out an important 
role in the early prevention and management of obesity-related diseases. 
However, conversations on obesity in primary care are relatively rare 
which has been linked to the sensitive and awkward nature of weight 
discussions. Stigma and bias regarding obesity are well-known and doc-
umented challenges in health care settings. Being met with negative atti-
tudes, judgments, and avoidance prevents people with obesity (PwO) 
from reaching out to their PCPs. The objective of this study is to explore 
1) how obesity-related health and disease are communicated during pri-
mary care consultation and 2) identify challenges and possibilities of obe-
sity-related care from the perspectives of PwO and PCPs. The study is 
the first part of a larger project aiming to investigate how respectful and 
person-centered communication concerning obesity between PwO and 
PCPs can be developed using a co-creating method. 
Methods: The study consists of 4 months of ethnographic fieldwork, 
taking place from January to June 2023 in 3-5 different general prac-
tices (see  figure 1). Direct observations of patient-provider encounters 
will focus on how the conversation about obesity and obesity-related 
illness is initiated, under which circumstances, following which clinical 
reasoning, the contents of weight-counselling and the characteristics of 
the patient-provider interaction. At least 12 days of observations will be 
conducted at each practice followed by a semi-structured interview with 
PCPs (n=2) and PwO (n=3). Interviews will be transcribed, and field 
notes from observations and interview transcripts will be analyzed using 
thematic analysis.
Results: This study will provide an in-depth understanding of the current 
practice of when and how obesity-related health and illness are commu-
nicated in primary care consultations. The interviews will further add 
insights into how PwO and PCPs experience barriers and possibilities of 
primary obesity care e.g., how stigmatising wording and behaviour can 
be limited.
Perspectives: Findings from this study will be directly applicable as the 
empirical and scientific foundation for a consecutive co-development 
process, where PwO and PCPs will be gathered in dialogue meetings and 
workshops to discuss findings and develop prototypes of new patient- 
centred communication tools. With these co-developed communication 
tools, we will seek to improve PCPs’ confidence and skills to address 
and discuss obesity-related health and illness with their patients, this for 
more patients and PCPs to feel comfortable talking about obesity-related 
health challenges and for PwO to experience respect and person-centered 
support. 

Conflict of Interest: None Disclosed 

Funding: Support is provided by Aarhus University and the Steno Diabetes Center 
Aarhus which is partially funded by an unrestricted donation from the Novo 
Nordisk Foundation.

enhance knowledge translation exchange. This program has has led to 
long-term partnerships with industry and has informed an implemen-
tation science theorising model my team and I developed to enable the 
generation of new knowledge on how we get implementation science 
into practice to prevent poor child outcomes. Here I will outline this pro-
gram, the theorising model and provide examples of successful knowledge 
translation for children’s growth and development.

PO2.110
Towards inclusive public health messaging for obesity and 
eating disorders: a focus on children and young people

Llewellyn, C. H.1; Sheen, F.1; Conway, R.1; Solmi, F.2; Steptoe, A.1;  
Nicholls, D.3
1Research Department of Behavioural Science & Health, Institute of 
Epidemiology & Health Care, University College London 
2Division of Psychiatry, University College London 
3Division of Psychiatry, Imperial College London

Background: A chief focus of public health messaging around body 
weight management and obesity is calorie restriction, as well as making 
calorie guidelines and information salient. As such, the UK government 
recently introduced mandatory calorie labelling on non pre-packaged 
foods and soft drinks for large businesses (>250 employees). There has 
been growing concern among eating disorders (EDs) professionals, peo-
ple with lived experience and advocates that the focus on calorie counting 
may inadvertently increase preoccupation with food, weight and shape, 
leading to increases in disordered eating behaviours and cognitions 
among vulnerable groups, including children and young people. Concern 
has been compounded by an increase in urgent and routine referrals for 
EDs among children and young people in several high-income countries 
over recent years. However, the specific impact of current obesity public 
health messaging on ED risk in children or young people is not known. 
Aims: The UK Obesity Policy Research Unit is undertaking a new pro-
gramme of research which aims to discern the range of weight and healthy 
eating messages that children are exposed to, and how these are under-
stood, internalised, and acted upon. This research, which is just beginning, 
will inform the development of inclusive public health obesity messaging 
that does not cause inadvertent harm to children or young people who are 
living with, recovering from, or at risk of, an ED.
Methods: The mixed methods research involves Patient and Public 
Involvement and Engagement (PPIE), and qualitative and quantitative 
studies with children and young people, parents/carers and teachers 
living in England. ~1000 children and young people (aged 9-13) will be 
recruited via schools in urban and rural areas of England, via the NIHR 
Clinical Research Network, following parental/primary caregiver consent. 
A quantitative survey will be undertaken to establish their understanding 
of healthy eating and energy balance and discern the messages they are 
exposed to, including both public health and non-government messaging 
around weight, eating and body positivity (e.g., in the context of school 
lessons, and via social media). Qualitative research using focus groups 
will explore how children and young people understand, interpret, and 
internalise messages around weight and healthy eating, and how these are 
acted upon. PPIE sessions with children and young people, parents/car-
ers, teachers, and individuals with lived experience of EDs will be used 
to inform the research programme throughout, including the recruit-
ment materials, development of the quantitative survey, and the interview 
schedule for the focus groups. 
Potential Impact: EDs across the weight spectrum are increasing in prev-
alence among children and young people in many high-income countries. 
A move towards making obesity public health messaging more consider-
ate of children and young people who are living with, recovering from, or 
at risk of, an ED could have wide benefits and would support the health-
care principle of ‘first, do no harm’.

Fig.1. Timeline for fieldwork.

D
ow

nloaded from
 http://karger.com

/ofa/article-pdf/16/Suppl. 1/1/3919110/000530456.pdf by guest on 23 June 2023



Obes Facts 2023;16(suppl 1):1–351
DOI: 10.1159/000530456

Abstracts172

Conclusions: As a result, stereotypes and stigmatizing discourses in 
media imprison people living with obesity within certain limits. It must 
be underlined that the contents/presentations that are used to raise aware-
ness in media reproduce discrimination. Due to the power of the media in 
influencing society, changing such content will make a great contribution 
to the understanding of the problems experienced by people living with 
obesity, and therefore, contribute to obesity treatments.
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The stigmatisation of obesity from a gender perspective: 
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Introduction: Worldwide, the prevalence of overweight and obesity has 
increased. In Europe, from 1980 to 2015, it increased by 11.6% and 8.4%, 
respectively. Weight stigma refers to the social devaluation and denigra-
tion of individuals because of their excess body weight and can lead to 
negative attitudes, stereotypes, prejudice and discrimination. Research 
about obesity and its negative consequences has confirmed that people 
with obesity are at risk of developing more physical and psychologi-
cal symptoms. Weight stigma remains present in several settings, often 
stigmatising individuals with obesity and finding remarkable differences 
according to gender. A greater understanding of the gender differences 
concerning obesity can significantly impact the treatment of obesity and 
the planning of community and individual interventions to prevent and 
manage this condition.
Aim: The principal aim is to examine the discrimination rate against peo-
ple with overweight and obesity from a gender perspective.
Methods: The searches were made from inception to July 2022 in the fol-
lowing databases: PubMed, Web of Science, Scopus and PsycInfo. Twenty-
nine empirical articles were included in the review.
Results: The results showed that women with overweight experienced 
weight stigma and faced gender inequalities, a situation that occurred in 
different areas of life. It was observed that when discrimination in work set-
tings was measured, most participants had normal weight or overweight, 
and women were more likely to present lower BMI categories. Regarding 
the socioeconomic level, it was observed that, especially for women, a rise 
in the BMI category was related to a lower income. In all the articles that 
analysed job suitability, men with overweight or obesity were evaluated as 
more suitable for the job than women in the same BMI category.
Conclusion: These findings align with previously published evidence. 
Although this review presents several methodological limitations that 
could lead to bias, it also has important implications for improving the 
daily lives of women with overweight and obesity.

PO2.112
Assessment of obesity stigma and discrimination among 
Egyptian subjects with a wide weight range
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Arnau de Vilanova de Lleida. IRBLleida. University of Lleida. Lleida, Spain

Introduction: Prevalence of obesity in Egypt is close to 40% and gener-
ates a huge economic, humanistic, and clinical burden. Although the dis-
crimination and stigmatization suffered by people with obesity has been 
evidenced in Western countries, the information in Egypt is still scarce.
Objective: To study the degree of rejection and stigmatizing experiences 
related to obesity in the Egyptian population with a wide range of weights 
(from normal weight to morbid obesity), and to identify the main factors 
that influence them. The effect of bariatric surgery was also evaluated.
Material-Methods: Observational study between January 2021 and 
August 2022 with 1,072 subjects from Tanta, Egypt. Negatives attitudes 
towards people with obesity were assessed through three quationnaires: 
(i) Antifat Attitudes Scale (AFA), (ii) Stigmatizing Situations Inventory 
(SSI) and (iii) Weight Bias Internalization Scale (WBIS). Participants were 
classified according to their body mass index using the WHO classifica-
tion. Previous bariatric surgery was also considered. A multiple regression 
analysis was used for the three questionnaires. 
Results: The population presented overweight, obesity and previous bar-
iatric surgery in 28.6%, 33.9% and 18.7%, respectively. People with obesity 
had higher total scores on the AFA and SSI questionnaires, but lower on 
the WBIS compared to the other groups (p≤0.023 for all). Only the total 
score of the WBIS was significantly correlated with the BMI (r= -0.124, 
p<0.001), but not the other questionnaires. In the subscales of the AFA 
questionnaire, people with obesity presented less fear of being fat than the 
other groups (p≤0.001), and men considered obesity as a disease related 
to lack of willpower compared to women (p>0.001). In addition, BMI and 
sex were independently associated with the total score of all the question-
naires (p≤0.038 for all). Finally, patients who lost weight after bariatric 
surgery significantly improved their outcomes compared with patients 
with obesity, overweight and normal weight on the AFA and WBIS ques-
tionnaires, but not on the SSI.
Conclusions: The discrimination and stigmatization suffered by people 
with obesity in the Egyptian population is verified, but it is not dependent 
on sex. Bariatric surgery showed a marked improvement in social stigma 
scores with levels even better than those of normal-weight people.
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Consequences of Weight Stigmatisation in Media
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2Department of Communication, Ankara University, Ankara, Turkey

Background: One of the diseases that historically experienced stigma 
and exclusion is obesity. Today, as in many areas of life, stigmatizing 
approaches are encountered in media regarding obesity (1-7).
Objective: This study aims to reveal the views and expectations of peo-
ple living with obesity in Turkey about the representations of obesity in 
media. 
Design: In the study focus group method was used. 6 different focus 
groups were conducted: 15-24, 25-49, 50 years and older low income-high 
income. A total of 42 people living with obesity participated, 22 women 
and 20 men.
Results: All the participants have criticisms about the representation of 
obesity in media. They stated that in media contents, obesity should not 
be presented as a problem of willpower but as a disease, that accurate 
information about this disease should be included, and that beauty and 
aesthetic concerns should not take precedence over the causes and con-
sequences of the disease. They believe that the media has a great role in 
this regard.
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according to WHO standards (4). In addition, a questionnaire on socio-
demographic characteristics was completed. 
Results: 46 participants (57% female) from Osijek, Croatia, ages 19 
to 69, participated in the study. Most of the participants were single or 
never married, had a high school education, and smoked. 90% of male 
participants smoked, as opposed to 58% of female participants. 80% of 
participants were diagnosed with schizophrenia. All participants were 
beneficiaries of organized living and assigned to one of three levels of daily 
care. Short-term care (2.5 h/day), intensive care (16 h/day), and compre-
hensive care (24 h/day) were represented by 20, 54, and 26%, respectively. 
The mean body mass index was 31± 6.2, with 50% of participants with 
BMI categorised as obesity. Body composition analysis showed a higher 
mean body fat percentage in female participants (46.1±7) than in males 
(26.4±7.9). Between genders, a significant difference has been shown for 
height, BMI, body fat, and muscle mass percentage, but not for visceral fat 
rating and weight.
Conclusion: The obtained results are in accordance with previous find-
ings but additionally emphasize the need for specific monitoring of high-
risk groups when it comes to obesity. These results can be used as baseline 
for further studies and development of tools that will be aimed to prevent 
obesity in people with mental disorders.
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University of Medicine and Pharmacy, Cluj-Napoca, Romania

Introduction: In a world where obesity is increasing year by year, clini-
cians have a difficulty in diagnosis concomitant sarcopenia, especially in 
people over 65 years old. Considering that there are methods to prevent 
and improve the degree of sarcopenia, however, they are not applied due 
to the underdiagnosis of these patients. Current methods of diagnosis and 
treatment of sarcopenia can prevent associated comorbidities, such as 
falls, dysphagia, functional decline, frailty and mortality.
Methods: Using the descriptive approach, through the secondary analysis 
of data using the National Library of Medicine, the methods of diagnosis 
the sarcopenic obesity in the elderly and the optimal treatments for this 
group of people are analyzed.
Results: Using a questionnaire such as Edmonton Frail Scale or SARC-F 
(strength, assistance with walking, raising from a chair, climbing stairs 
and falls) and excluding differential diagnoses, it can lead us to a mus-
cle pathology. In a person with obesity, measuring the diameter of the 
forearm or calf is useless and may mislead the diagnosis of sarcopenia. 
Measuring muscle strength, using grip strength, is the simplest method 
when we suspect sarcopenia; the next step is DXA (dual X-ray absorpti-
ometry) to estimate muscle mass. BIA (bioelectrical impedance analysis), 
CT and MRI also have an important role. 
Conclusion: Considering the high risk of complications associated with 
sarcopenia in the elderly, the underdiagnosis of people with obesity and 
concurrent sarcopenia, the duration of hospitalization of these people and 
the high costs of hospitalization, is desired a primary, secondary and ter-
tiary prevention for the well-being of the elderly.

PO2.115
Cognitive control and weight loss after bariatric surgery. 
The BARICO study

Custers, E.1; Vreeken, D.1; Kaufmann, L. K.3; Pujol Guardia, N.1;  
Asbreuk, M.1; Wiesmann, M.1; Aarts, E.3; Hazebroek, E.2; Kiliaan, A.1
1Department of Medical Imaging, Anatomy, Radboud university medical center, 
Nijmegen, The Netherlands 
2Department of Bariatric Surgery, Vitalys, part of Rijnstate hospital, Arnhem, 
The Netherlands 
3Donders Institute for Brain, Cognition, and Behavior, Nijmegen, 
The Netherlands

Background: Obesity and its comorbidities are major health problems of 
today’s society. Bariatric surgery (BS), especially the Roux-en-Y Gastric 
Bypass (RYGB), is an effective treatment for severe obesity. However, 
approximately 25-30% of patients insufficient weight loss or weight regain 
is encountered. One of the reasons why some patients do not achieve sus-
tainable weight loss after BS might be related to cognitive control, as some 
patients have poor inhibitory control and cannot suppress the drive to eat 
when exposed to food stimuli. Therefore we aimed to investigate whether 
cognitive control affects weight loss after surgery. 
Methods: Within the BARICO study (Bariatric surgery Rijnstate and 
Radboudumc neuroimaging and Cognition in Obesity, Dutch trial regis-
try: NTR7288), 76 participants eligible for RYGB (age 35-55 years) were 
included between 2018 and 2020. Before RYGB, participants performed 
the color-word Stroop task during neurofunctional imaging. At base-
line, 6 months and 1 year after BS anthropometric measurements were 
performed. With Pearson correlation and linear regression models we 
assessed associations between cognitive control (defined by Stroop task 
performance), brain activity and connectivity and weight loss. 14 partici-
pants were excluded from analysis, leaving 62 participants.
Results: Participants were 45.0±5.9 years with a mean BMI of 40.2±3.3 
kg/m2. The study population existed for 86% of women. Mean percentage 
total body weight loss (%TBWL) was 27.1±5.6 % and 34.9±6.3 % respec-
tively 6 months and 1 year after surgery. Reaction times and accuracy 
of the Stroop task did not correlate with BMI and %TBWL. The inferi-
or-parietal/middle-occipital gyrus, inferior-frontal gyrus and supplemen-
tary motor cortex were involved in attentional bias, although activity in 
these regions did not predict weight loss after surgery. Lastly, generalized 
psychophysiological interaction did not provide evidence for BMI- and 
%TBWL-dependent connectivity modulation.
Conclusion: Cognitive control did not predict weight loss after surgery. 
Future studies should focus on longer follow-up periods to determine 
the relation between cognitive control and weight loss. Such studies can 
improve shared decision making with patients.

PO2.116
Nutritional status assessment and sociodemographic 
characteristics in organised living beneficiaries with 
mental disorders

Šoher, L.; Cvijetić Stokanović, M.; Kenjerić, D.
Josip Juraj Strossmayer University of Osijek, Faculty of Food Technology Osijek, 
Department of Food and Nutrition Research, Franje Kuhača 18, 31000 Osijek, 
Croatia

Introduction: People with mental disorders are at high risk of developing 
obesity (1,2). In addition to high values of body mass index (BMI), studies 
of body composition showed an increased percentage of fat tissue and a 
decrease in muscle mass (2). Several factors such as socioeconomic fac-
tors, use of tobacco, unhealthy eating habits, and low physical activity may 
contribute to this (1-3). This study aimed to assess the nutritional status in 
organized living beneficiaries with mental disorders.
Methods: To determine nutritional status two methods have been used: 
body mass index and body composition measured by bioelectric imped-
ance. Height, weight, and body composition were collected with a porta-
ble stadiometer (Seca, Germany) and an Omron BF500 analyzer (Omron 
Healthcare Co., Ltd., Japan). Body mass index (kg/m2) was categorised 
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for severe obesity was lifestyle changes; 47% believed that obesity is due 
to lack of self-control, 14% mentioned lack of motivation and 22% stated 
laziness. Although 97% believed that physicians can help individuals 
with obesity and 56% suggested that obesity treatment should be prior-
itised, 87% of the physicians expressed that losing weight is the patients’ 
responsibility. There was a positive association between higher knowl-
edge and better adherence to obesity guidelines (B = 0.07, CI 0.02-0.12, 
p-value = 0.005) and feeling confident to suggest medication (p < 0.001) 
or bariatric surgery (p = 0.002). While 99% of the physicians felt confi-
dent to discuss lifestyle changes, 67% and 81% were confident to suggest 
medication or bariatric surgery, respectively. Respondents perceived that 
the greatest barrier in obesity management was lack of time (69%) and 
resources (49%).
Conclusion: There was a positive association between Swedish primary 
care physicians’ knowledge and adherence to obesity guidelines and being 
more confident to suggest obesity treatment. Yet, many physicians had an 
ambivalent attitude towards obesity management.

PO2.120
Body Composition, Sarcopenic Obesity and Cognitive 
Function in Older Adults: Findings from the National Health 
and Nutrition Examination Survey (NHANES) 1999-2002 and 
2011-2014

Booranasuksakul, U.1; Macdonald, I.1; Stephan, B.2; Siervo, M.1
1School of Life Sciences, University of Nottingham, UK 
2Institute of Mental Health, University of Nottingham, UK

Introduction: Sarcopenic obesity (SO) is defined as the concomitant pres-
ence of sarcopenia (lower muscle mass and/or strength) with obesity (high 
fat mass) in the same individual. SO has been linked to increased risk of 
cardiovascular and metabolic diseases. However, the evidence on the asso-
ciation of SO with cognitive function remains elusive. This cross-sectional 
analysis investigates the association of SO with cognitive function in older 
adults recruited as part of the National Health and Nutrition Examination 
Survey (NHANES) 1999-2002 and 2011-2014 cohorts.
Methods: 2,544 older adults (age range: 60-85 years) were included in 
the analysis of the 1999-2002 cohort dataset. Dual X-ray absorptiometry 
(DXA) was used to measure body composition and SO was defined by 
four different models: Prado-Siervo’ and Baumgartner’s phenotypes mod-
els and load-capacity ratio models (i.e., fat mass/fat free mass (FM/FFM) 
ratio and trunk fat mass/appendicular skeletal muscle mass (TrFM/ASM) 
ratio). In both phenotype models, SO was characterised by high adipos-
ity and low ASM (HA-LM). Cognitive function was assessed by the Digit 
Symbol Substitution Test (DSST). In the 2011-2014 cohort, waist circum-
ference (WC) and hand grip strength (HGS) were used as measures of 
obesity and sarcopenia, respectively; the SO phenotype was identified 
in participants with high WC and low HGS (HWC-LHGS). Cognition 
was assessed using several tests including DSST, Animal Fluency (AF), 
the Consortium to Establish a Registry for Alzheimer’s Disease-Delayed 
Recall (CERAD-DR), and CERAD-Word Learning (CERAD-WL). 
Complex-survey analyses was performed for participant characteristics, 
general linear model regression and logistic regression. The mediating of 
insulin resistance (Homeostatic Model Assessment for Insulin Resistance, 
HOMA roles -IR) and inflammation (C-reactive-protein, CRP) on 
the association between SO phenotypes with cognitive outcomes was 
evaluated.
Results: In the 1999-2002 cohort, HA-LM had the lowest DSST mean 
scores (P<0.05) and was linked to a significant risk of cognitive impair-
ment (OR=1.9; 95%CI 1.0–3.7, P=0.027); a higher FM/FFM ratio was 
also linked to a greater risk of cognitive impairment (OR=2.0; 95%CI 
1.3–3.1, P=0.004). In the 2011-2014 cohort, HWC-LHGS showed signifi-
cantly lower scores on all four cognitive tests (P<0.05) and a higher risk of 
cognitive impairment compared with normal phenotype (LWC-HHGS). 
HOMA-IR and CRP showed significant partial competitive mediators on 
the association of FM/FFM and TrFM/ASM with DSST in the 1999-2002 
cohort.
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PO2.118
Do eating behaviour traits predict energy intake and body 
mass index? A systematic review and meta-analysis

Dakin, C.1; Beaulieu, K.1; Hopkins, M.2; Gibbons, C.1; Finlayson, G.1;  
Stubbs, R.1
1Appetite Control and Energy Balance Research Group (ACEB), School of 
Psychology, Faculty of Medicine and Health, University of Leeds, Leeds, UK 
2School of Food Science & Nutrition, University of Leeds, Leeds, UK

At present, it is unclear whether eating behaviour traits (EBT) predict 
objectively measured short-term energy intake (EI) and longer-term 
energy balance as estimated by body mass index (BMI). This systematic 
review examined the impact of EBT on BMI and laboratory-based mea-
sures of EI in adults ( ≥ 18 years) in any BMI category, excluding self-re-
port measures of EI. Articles were searched up until 28th October 2021 
using MEDLINE, PsycINFO, EMBASE and Web of Science. Sixteen EBT 
were identified and the association between 10 EBT, EI and BMI were 
assessed using a random-effects meta-analysis. Other EBT outcomes 
were synthesised qualitatively. Risk of bias was assessed with the mixed 
methods appraisal tool. A total of 83 studies were included (mean BMI 
= 25.20 kg/m2, mean age = 27 years and mean sample size = 70). Study 
quality was rated moderately high overall, with some concerns in sam-
pling strategy and statistical analyses. Susceptibility to hunger (n = 6) and 
binge eating (n = 7) were the strongest predictors of EI. Disinhibition 
(n = 8) was the strongest predictor of BMI. Overall, EBT may be useful as 
phenotypic markers of susceptibility to over consume or develop obesity 
(PROSPERO: CRD42021288694).

PO2.119
Primary care physicians’ knowledge and attitudes about 
obesity, adherence to treatment guidelines and association 
with confidence to treat obesity: a Swedish survey study

Carrasco, D.1; Thulesius, H.2; Jakobsson, U.3; Memarian, E.1
1Department of Clinical Sciences in Malmö, Lund University, Internal Medicine 
Research Group, Jan Waldenströms gata 15, 5th floor, Skåne University Hospital, 
S-20502, Malmö, Sweden 
2Department of Research and Development, Region Kronoberg, Växjö, Sweden 
3Center for Primary Health Care Research, Department of Clinical Sciences in 
Malmö, Lund University, Malmö, Sweden

Background: Obesity is a chronic disease with increasing prevalence. We 
aimed to explore primary care physicians’ knowledge and attitudes about 
obesity and how knowledge and attitudes are associated with confidence 
and adherence to obesity guidelines and barriers to obesity treatment. 
Methods: A questionnaire survey was sent by e-mail to 1642 primary care 
physicians in four regions in Sweden. The survey focused on the physi-
cians’ knowledge, attitudes towards obesity, confidence in obesity man-
agement, adherence to obesity guidelines and barriers to optimal care. We 
created different statistical indices for knowledge, attitudes and adher-
ence. To analyse the correlation between these indices, we used linear 
regression analyses.
Results: Replies from 235 primary care physicians yielded a response 
rate of 14.3%. Most physicians answered correctly that obesity is a disease 
(91%), that obesity regulation sits in the hypothalamus (70%) and that 
obesity is due to disorders of appetite regulation (69%). However, 44% of 
the physicians thought that the most effective weight reduction method 
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PO2.122
Investigating the promotion of breast-feeding interventions 
to narrow inequalities in childhood obesity: Insights from a 
public and patient involvement session

Cruz, J.; Sifaki, M.; Packer, J.; Russell, S.; Viner, R.
Obesity Policy Research Unit, Population, Policy and Practice, Great Ormond 
Street Institute of Child Health, University College London, London, UK

Background: In 2021/22, in England, 10.1% of children aged 4-5 years 
were living with obesity. Children living in the most deprived areas were 
more than twice as likely to be living with obesity, than those living in the 
least deprived areas. Breast-feeding can significantly reduce the prevalence 
of overweight and obesity among children and adolescents. Data from 
the 2010 Infant Feeding Survey showed that 46% of mothers in the most 
deprived areas were breastfeeding, compared with 65% in least deprived 
areas. As part of an Obesity Policy Research Unit project “Investigating 
the origins of and risk factors that are known to create and widen inequal-
ities in childhood obesity”, we ran a public and patient involvement (PPI) 
meeting to investigate how to promote breast-feeding to contribute to 
reducing the inequalities in childhood obesity. The broader project aims 
to identify critical windows across the early life course for the develop-
ment of inequalities that may be susceptible for intervention.
Methods: In November 2022, the National Children’s Bureau Family 
Research Advisory Group, a PPI group comprised of parents and car-
ers from across the UK, participated and advised on the topic of breast- 
feeding and its promotion in an hour-long discussion. 
Results:Seven parents participated in this meeting. There were three main 
points regarding the promotion of breast-feeding as an intervention to 
decrease obesity in children. Firstly, some of the participants highlighted 
that it should be a woman’s choice to breast-feed their child and there 
is a strong pressure to adopt it, because it is good for the child without 
considering the woman’s willingness or ability to do it. Secondly, the lack 
of support to promote breast-feeding and help on how to do it in  hospital 
or home visits were also mentioned as a reason to stop breast-feeding early 
or not do it. The parents also mentioned the need for more support in 
workplaces, especially if the mother works in shifts to allow for enough 
breaks to express breast milk. They agreed that ultimately it should be a 
woman’s choice and support and advice should be available. 
Conclusions: Insights from this PPI meeting were useful to understand 
that the success of promotion of breast-feeding as an intervention to 
narrow the inequalities in childhood obesity should focus on multiple 
actors: the woman, child, health practitioners and wider community 
(e.g. employers).

PO2.123
Association between obesity and food insecurity in a 
vulnerable population from E-duccas project

Porras Pérez, E.1; Romero Cabrera, J.1; De Castro Burón, I.2;  
Ortiz Morales, A.1; Yubero Serrano, E.1; Pérez Martínez, P.1
1Lipids and Atherosclerosis Unit, Maimonides Institute for Biomedical Research 
in Córdoba, Reina Sofia University Hospital, 14004 University of Córdoba, 
Córdoba, Spain,CIBER Physiopathology of Obesity and Nutrition (CIBEROBN), 
Institute of Health Carlos III, Madrid, Spain 
2Communication Department, Maimónides Biomedical Research Institute 
of Córdoba (IMIBIC), Spain

Introduction: Food insecurity, defined as the lack of access to enough 
food for an active and healthy life, is affecting nearly out of control to a 
large number of individuals in the recent years. The relationship between 
food insecurity and cardiovascular risk factors, such as obesity and over-
weight, are in the spotlight however there is not much evidence regarding 
to this relationship in vulnerable populations, in risk of food insecurity.
Methods: E-duccas program (NCT05379842) consist of an educational 
program about healthy lifestyle, with an initial intervention and subse-
quent reinforcements, which promotes health literacy, in order to improve 
cardiovascular health and mitigate food insecurity. E-ducass population 
is composed by 460 participants (12-80 years) from vulnerable families. 

Conclusion: SO phenotypes were associated with a higher risk of cogni-
tive impairment in older adults. Insulin resistance and/or inflammation 
may be a partial mediator on the associations between body composition 
changes and development of cognitive impairment. Further study requires 
a standardised diagnostic approach for the identification of SO phenotype 
under concurrent definition among muscle mass, muscle strength and fat 
distribution.

PO2.121
Reframing obesity treatment: a qualitative exploration 
on Irish general practitioners attitudes regarding treating 
obesity as a disease and suggestions for future education  
and training

Ryan, L.1; Heary, C.1; Crotty, M.4; Birney, S.3; Conlan, O.2; Walsh, J. C.1
1School of Psychology, University of Galway, Galway, Ireland 
2School of Computer Science and Statistics, Trinity College Dublin, Ireland 
3Irish Coalition for People Living with Obesity (ICPO), Dublin, Ireland 
4My Best Weight Clinic, Dublin, Ireland

Introduction: The Irish Model of Care for the Management of Overweight 
and Obesity identifies obesity as a “complex chronic disease” that requires 
a clinical approach aligned with the National Framework for the Integrated 
Prevention and Management of Chronic Disease in Ireland. The model 
calls for and outlines changes in structural, educational, and training 
requirements necessary to facilitate a need for equitable and timely access 
to healthcare to improve the provision of care for overweight and obesity1. 
A core target for reform is the elimination of weight-stigma in healthcare 
through systematic education and training which reflects contemporary 
developments in obesity research2. Outdated ‘eat less, move more’ atti-
tudes toward the treatment of obesity contribute to the stigmatisation of 
patients with obesity which continues to undermine healthcare provi-
sion3. The aim of this study is to explore how GP perceptions of obesity as 
a disease and their experiences and perceptions of treating obesity relate 
to the competencies and training needs of general practitioners (GPs) 
required to improve the provision of care for overweight and obesity in 
Ireland.
Methods: A qualitative design was used to gain a deep and broad under-
standing of the phenomena being explored. Semi-structured interviews 
were conducted with GPs (N = 10) via Zoom. The collected data was 
transcribed and analysed using reflexive thematic analysis. Preliminary 
findings are discussed. 
Results: Five themes were generated: Obesity is a risk factor, not a disease 
in itself; Calories in, calories out; Unequipped for weight-based conver-
sations; Over-burdened - a need for clear referral pathways; “Change is 
subtle, but slow”. We include GP suggestions for education and training to 
improve the provision of care for obesity in primary practice. 
Discussion: The preliminary findings highlight the impact that outdated 
obesity education has on current practices and treatment in primary prac-
tice in Ireland. GPs recognise the complexity of obesity but described a 
need to strengthen current clinical pathways to facilitate meaningful 
change. 
References
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Anthropometrics measures, blood pressure and capillary blood samples 
were obtained and questionnaires including lifestyle habits and food inse-
curity were collected.
Results: The study population was composed by 30.2% of young (12-19 
years), and 69.8% of adults (20-80 years). The mean of body fat percentage 
was 37% in adults and 31.3% in young while the mean of muscle percent-
age was 27.8% in adults and 33.4% in young. The waist circumference was 
95.0 cm in adults (men: 97.9; women: 93.1) and 77.5 cm in young (boys: 
80.2; girls: 75.3). The obesity rate in adults (BMI ≥ 30 Kg/m2) was 48.4% 
and 22.6% in young (BMI percentile > 97). On the other hand, the over-
weight rate in adults (BMI= 25.0-29.9 Kg/m2) was 20.5% while in young 
(BMI percentile = 85-97) was 21.1%. In both, adults and young overtake 
the obesity rate described in Spanish population of 17,4% for adults and 
10,3% for young. Moreover, it was found that 30.8% of the young and 
42.2% of adults suffered from metabolic syndrome. Food insecurity was 
significative correlated with BMI (r =0.15, p=0.002), waist circumference 
(r =0.16, p<0.001) and metabolic syndrome (r=0.09, p=0.049).
Conclusion: The results highlight the worrying rate of obesity and meta-
bolic syndrome in these vulnerable families. Furthermore, the correlation 
between food insecurity and obesity related parameters evidence how 
their food insecurity circumstance may be affecting the diet pattern and 
lifestyle leading them to an obesity and overweight status.

PO2.124
Evolution of Healthcare Costs for Obesity-related 
Complications over 10 Years in a UK Population: A 
Retrospective Open Cohort Study

Pearson–Stuttard, J.1; Holloway, S.1; Sommer Matthiessen, K.2;  
Thompson, A.1; Capucci, S.2
1Lane Clark & Peacock LLP, London, United Kingdom 
2Novo Nordisk A/S, Søborg, Denmark

Introduction: Increasing body mass index (BMI) is associated with 
developing obesity-related complications (ORCs), which contribute to 
increased healthcare resource utilization (HCRU). In this real-world study 
in the UK, we aimed to describe the progression of HCRU and healthcare 
costs associated with ORCs over time in individuals with overweight or 
obesity, compared with healthy BMI, in a public reimbursement setting.
Methods: This was a retrospective, open cohort study using Discover-
NOW, a real-world database of linked primary and secondary elec-
tronic health records covering 2.8 million people residing in North-West 
London. Individuals aged ≥ 18 years with eligible measurements were 
stratified by BMI: healthy BMI (18.5–< 25 kg/m²), overweight (25–< 30 
kg/m²), and obesity class I, II or III (30–< 35 kg/m², 35–< 40 kg/m² or 
≥ 40 kg/m², respectively); those with overweight and obesity were also 
grouped together as a high BMI group (BMI ≥ 25 kg/m²). The index date 
was the date of first eligible BMI measurement in each BMI group in the 
study period (1 Jan 2004–31 Dec 2019). Participants were followed for 
≤ 10 years. Serial cross-sections over the study period were assembled, 
with mapping to HCRU/costs during 2015–2019. HCRU was quantified 
as visits per person per year for primary and secondary care settings. Cost 
calculations were applied using information from the Personal Social 
Services Research Unit (2020) for primary care data and the Secondary 
Users Service for hospital data. Prescription costs were also included, 
using information on UK net ingredient costs. Outcomes were age-stan-
dardized to the European Standard Population.
Results: BMI group sizes and baseline characteristics are shown in Table 1. 
For individuals with obesity, healthcare costs increased over 10 years, with 
greater increases in the higher obesity classes (change from year 1 to year 
10, obesity class II: +26.7%; class III: +34.2%) (Figure 1). Costs decreased 
over time for those with healthy BMI. This may be attributable to detec-
tion bias; individuals required an encounter with the healthcare system 
and a BMI measurement for inclusion in the study, which resulted in rel-
atively high costs for the healthy BMI group in year 1. Costs associated 
with common ORCs (Figure 2) and with costly ORCs (Figure 3) generally 
decreased during follow-up for groups with healthy BMI or overweight 

Tab. 1. 

Fig. 1. 

but increased in groups with obesity. For example, costs associated 
with atherosclerotic cardiovascular disease, a common and costly ORC, 
increased in groups with obesity class I–III by 7.6%–26.7%.
Conclusion: In this UK real-world population, healthcare costs increased 
by at least 27% over 10 years in groups with class II or III obesity. For 
highly prevalent and costly ORCs, increases in per-person costs during 
follow-up were most pronounced in those with obesity class III. Moving 
towards a more holistic approach to treating obesity and ORCs may lessen 
the burden on patients, health systems and the wider economy.
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Fig. 2. 

Fig. 3. 
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PO2.125
Does the prevalence of obesity in the different regions of 
Spain influence the attitudes, perceptions and barriers to 
its treatment?

Vilarrasa, N.1; Salvador, J.2; Poyato, F.3; Rubio, M. Á.4
1Department of Endocrinology, Diabetes and Nutrition, Bellvitge University 
Hospital-IDIBELL, Barcelona, Spain; CIBER Diabetes and Associated Metabolic 
Diseases (CIBERDEM) 
2Navarra Faculty of Medicine; CIBER Physiopathology of Obesity and Nutrition 
(CIBERobn) 
3Medical Department, Novo Nordisk Spain 
4Department of Endocrinology and Nutrition, San Carlos Clinical Hospital and 
Health Research Institute of the San Carlos Clinical Hospital (IdISSC)

Introduction: The differences in the prevalence of obesity between the 
various regions of Spain, partly attributed to socioeconomic differences, 
may influence the approach to this disease.
Objective: To compare differences in attitudes, perception and barriers to 
the treatment of obesity between people with obesity (PwO) and health 
professionals (HP) between the different regions of Spain.
Methods: Sub-analysis of the ACTION-IO Spain study, which included 
1,500 PwO and 306 HP belonging to regions with the highest and lowest 
prevalence of obesity (self-reported data), according to the 2017 National 
Health Survey of Spain (group A >16%, n=9; and group B <16%, n=8). 
Statistics: comparison of proportions (Chi2). Only statistically significant 
results (p<0.05) are shown.
Results: A total of 779 PwO belonged to group A and 721 to group B. The 
PwO in group A were younger, had lower income, less higher education, 
higher unemployment rate, and fewer comorbidities. Obesity was consid-
ered a chronic disease to a lesser extent in group A (56 vs 62%). The PwO 
in group A talked less with the HP about their excess weight (57% vs 70%), 
were less motivated to do so (26 vs 18%), and felt less emotionally sup-
ported (16 vs 24%). In group A, the costs of healthy eating, anti-obesity 
drugs, and bariatric surgery were perceived as a barrier to losing weight. 
A higher proportion of PwO in group A considered that exercise (58% vs 
40%) was more effective for weight loss. In contrast, group B considered 
the diet more effective (48% vs 32%). HP in Group A felt more motivated 
to treat obesity (83% vs 68%) and a higher proportion (14% vs 5%) iden-
tified the economic burden as one of the main reasons why PwO do not 
start conversations to lose weight.
Conclusions: There is less concern and conversation about excess weight 
in PwO in regions with a higher prevalence of obesity, with economic lim-
itations being one of the main perceived barriers to treatment.

PO2.126
Exploring attitudes and perceptions regarding obesity on 
Twitter during the COVID-19 pandemic: A sentiment analysis 
and topic modeling approach

Correia, J. C.1; Ahmad, S. S.2; Waqas, A.3; Pataky, Z.1
1Division of Endocrinology, Diabetes, Nutrition and Therapeutic Patient 
Education, Unit of Therapeutic Patient Education, WHO Collaborating Centre, 
University Hospitals of Geneva and University of Geneva, Geneva, Switzerland 
2School of Mathematics, Computer Science & Engineering, Liverpool Hope 
University, Liverpool, United Kingdom 
3Department of Primary Care & Mental Health, Institute of Population Health, 
University of Liverpool, Liverpool, United Kingdom

Introduction: The prevalence of obesity is increasing worldwide among 
people belonging to all age groups. It is associated with a high risk of 
medical, psychiatric and psychosocial morbidities. In order to formulate 
effective health policies, prevention strategies, and treatment approaches, 
it could be important to explore attitudes and perceptions regarding obe-
sity in the society. This study aims to explore the sentiments of the pub-
lic, influential people and important organizations regarding obesity by 
leveraging the wealth of information available on social media platform 
Twitter. 

Methods: This study utilizes a huge dataset of tweets regarding obesity 
posted on the Twitter platform during the COVID-19 period (2019 to 
2021). All analyses were run in Python. Sentiment analysis was run using 
the XLM-Roberta-base model trained on approximately 198M multi-
lingual tweets, accessed at the hugging face platform for transformer 
language models. Topic modeling was done using the BERTopic library 
which leverages cluster analytical approaches, transformers, and Term 
Frequency-Inverse Document Frequency (c-TF-IDF) to create dense clus-
ters of interpretable topics.
Results: The Twitter API was used to extract 25,580 tweets regarding obe-
sity. The number of tweets increased yearly from 11,841 in 2020 to 12,775 
in 2021. Sentiment analysis revealed a significantly higher percentage 
of tweets (72.97%) represented negative sentiments, followed by neutral 
(18.78%) and positive (8.25%). Spikes in Twitter activity were associated 
with significant political events such as the Speaker of the United States 
House of Representatives negative remarks on President Trump’s strug-
gle with obesity (May 19, 2020). Another important event included Boris 
Johnson’s obesity campaign which drew a lot of criticism from the public 
(July 27, 2020). 
Topic modeling revealed 243 parsimonious clusters. These represented 
different topics of tweets on obesity. Important topics included child-
hood obesity, vaccination for COVID-19, racism and high obesity rates 
among minorities, smoking, illicit substance use, and alcohol consump-
tion among people with obesity, environmental risk factors for obesity and 
polycystic ovary syndrome and surgical treatments. 
Conclusion: Twitter is an important source to gauge obesity-related sen-
timents and attitudes of the public, celebrities, and influential organiza-
tions. Sentiments regarding obesity were predominantly negative. Obesity 
was associated with racism, poorer life choices, and social evils such as 
illicit substance use and alcohol consumption. Influential politicians’ neg-
ative portrayal of obesity among their colleagues may lead to poorer pub-
lic sentiments. This has negative connotations for public health in general. 
Obesity being a risk factor for severe COVID-19 also led to a negative 
portrayal on social media.

PO2.127
Enrollment, engagement, and effectiveness of a diabetes 
prevention program delivered using synchronous distance 
technology

Dunn, C.1; Thomas, C.2; Myer, S.1; Collins, C.1; Nordby, K.1; Aggarwal, S.1
1Department of Agricultural and Human Sciences, NC State University, Raleigh, 
NC, USA 
2NC Division of Public Health, Raleigh, NC, USA

Introduction: The Centers for Disease Control and Prevention (CDC) 
indicates that individuals with prediabetes show a significant decrease 
in developing type 2 diabetes when they participate in a lifestyle change 
program that results in a minimum of 5% decrease in body weight and 
150 minutes of physical activity per week.¹ The CDC recognizes distance 
learning as an effective delivery mode for lifestyle change programs to pre-
vent type 2 diabetes. The purpose of this study was to assess enrollment, 
engagement, and effectiveness of a type 2 diabetes prevention program 
(DPP) using synchronous distance technology. 
Methods: Eat Smart, Move More, Prevent Diabetes is a synchronous 
distance DPP that is delivered virtually. All participants attend classes at 
the same time with the same trained lifestyle coach and classmates. It is 
an intensive 12-month program with two 6-month phases consisting of 
26 lessons. The program focuses on healthy eating, physical activity, and 
mindfulness behaviors. Key concepts include planning, tracking, and liv-
ing mindfully to prevent diabetes. Participants report weekly their weight, 
minutes of physical activity, and progress on mindfulness strategies using 
an online portal. The program has full recognition status with CDC.²
Results: Program completion rates did not differ based upon gender or 
education (n=1,060). Phase 1 was completed by 78% of participants and 
60% completed the entire program. The average weight loss for those who 
completed the program was 5%. There was a significant decrease in A1c 
(-0.22 p<.001). The average physical activity minutes for participants was 
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144 minutes per week. Based on the Wilcoxon signed-rank test, there 
were statistically significant changes in all 18 health behaviors assessed 
(p<.001). The three behaviors with the most change from pre to post were: 
preventing relapse, eating smaller portions, and being physically active for 
30 minutes each day.
Conclusion: A DPP using synchronous distance technology is an effective 
delivery mode to help participants adopt healthy behaviors, increase phys-
ical activity, and achieve the weight loss necessary to prevent or delay the 
onset of type 2 diabetes.
References 
1. Knowler WC, Barrett-Connor E, Fowler SE, et al. Reduction in the incidence 

of type 2 diabetes with lifestyle intervention or metformin. N Engl J Med. 
2002;346(6):393-403. doi:10.1056/NEJMoa012512. 

2. Requirements for CDC Recognition. Centers for Disease Control and 
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recognition.htm. Published August 19, 2021. Accessed November 18, 2022.
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Patient-led obesity stigma awareness training for entry level 
healthcare students in Ireland – perceptions and feedback
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1Irish Coalition for People Living with Obesity, Fairview, Dublin 3, Ireland 
2School of Medicine, Trinity College Dublin, Dublin 2, Ireland 
3School of Nursing, Psychotherapy and Community Health, Dublin City 
University, Dublin 9, Ireland 
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Background: Over 69% of people living with obesity (PwO) report expe-
riencing stigma in healthcare settings¹. This is associated with poorer 
treatment adherence, loss of trust in health providers and avoidance of 
follow-up care, contributing to delayed/sub-optimal chronic disease 
management². We therefore hypothesized that education of healthcare 
students about weight-bias will increase awareness of the issue in the 
short-term, enabling improved patient experience in the long-term.
Methods: To address this hypothesis, the Irish Coalition for People living 
with Obesity (ICPO) in collaboration with the Association for the Study 
of Obesity in Ireland (ASOI), designed an online stigma workshop com-
prised of a talk titled ‘Obesity Stigma – the Facts’ delivered by a healthcare 
provider (30 minutes), followed by a round-table discussion (60 minutes) 
with patient educators (n=3-8) on topics including stigma in the work-
place, with family, in healthcare, and in society. Anonymised feedback was 
collected from attendees (inclusive of medicine, physiotherapy and dietet-
ics undergraduate students) via SLIDO in-session polls (n=55) as well as 
at the end of the session via a survey (n=15). 
Results: Students rated their knowledge of the topic before: excellent (0), 
very good (6), good (2), reasonable (4), some (3) and afterwards: excel-
lent (6), very good (5), good (4), reasonable (0) and some (0). The length 
of the session (90 minutes) was reported as optimal by all participants. 
All students would recommend the session to peers. Qualitative feedback 
included:
‘Really powerful stories shared. Really stuck with me’
‘I thought it was very eye-opening and informational. I learned so much 
from the personal stories and it was very touching. It’s definitely not some-
thing I’d forget.’
‘Personal stories are very eye-opening. It’s definitely more impactful than 
traditional academic lectures where symptoms etc are seen as facts and 
not as something real people go through.’
‘The importance of using person first language….. LEARN to listen - 
important to remember as HCPs we are never experts of patients own 
bodies.’ 
Suggestions to improve the session included ‘We learned a lot about what 
we shouldn’t do, but maybe a bit more focus on what we can do to help’, 

and ‘More diversity in the speakers, the male voice would have been nice 
to hear more from’.
Conclusion: We successfully implemented stigma awareness training in 
healthcare professional training programmes to increase awareness of the 
impact of stigma on PwO. Future directions will include further develop-
ment of this training and advocating to get it embedded within healthcare 
curricula across Ireland. 
References
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“What happened, [you] used to be so pretty” - the lived 
experiences of obesity-related stigma: an IMI2 SOPHIA study
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McGillicuddy, D.1
1School of Education, University College Dublin, Dublin, Ireland 
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Introduction: Obesity-related stigma impacts on and shapes the physical 
and psychosocial wellbeing of individuals living with obesity. Such expe-
riences include negative impacts on mental health, quality of life, weight 
maintenance and weight loss. Different types of stigma reported in the lit-
erature include direct, environmental and indirect stigma. However, often 
absent in this field is the voice(s) of those living with obesity capturing 
and reporting on their experiences of obesity-related stigma. This paper 
addresses this dearth of insight and draws from in-depth qualitative data, 
exploring the lived experience of living with obesity through the lens of 
obesity-related stigma. 
Methods: This study adopted an in-depth qualitative approach encom-
passing in-depth individual (n=15) and photovoice methodology (n=12) 
with a purposeful sample of patients accessing treatment for obesity 
within the healthcare setting during 2021. Interviews were conducted vir-
tually and were transcribed and anonymized. Analysis was undertaken 
using thematic analysis, according to Braun and Clarke (2006) and three 
key themes emerged from these data.
Results: Key themes emergent from the analysis were obesity relat-
ed-stigma due to exposure to external judgement, being excluded from 
society and stigmatization due to environment. Experiences of exposure 
to external judgement have been described as judgemental comments 
and stares resulting in hypervigilance to external judgement. Participants 

Fig. 1. BMI category distribution of people living with type 1 diabetes and 
the general population in Belgium, Kuwait, and Mexico.
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reported how being overlooked and ignored by others led to a feeling of 
being excluded from society. Public spaces lacking suitable equipment 
further compounded the stigmatization experienced by participants in 
this study. 
Conclusion: Obesity-related stigma had a profoundly negative impact on 
participants in this study, particularly in shaping social interaction with 
others and psychosocial wellbeing. Emergent from these data were the 
multifaceted and multi-situational experiences of obesity-related stigma 
which occurred both in private and public domains of individuals’ lives. 
This is especially critical when challenging the narrative around obesity 
across our societies, placing the voices of those living with obesity at the 
core of obesity-related policy and practice for the future.

PO2.130
Modelling productivity-adjusted life-expectancy associated 
with higher body mass index

Valentelyte, G.; Sørensen, J.
School of Population Health, RCSI University of Medicine and Health Sciences, 
Dublin, Ireland

Background: Valid expression of outcomes are important for model-
ling the cost-effectiveness of health interventions targeted at individuals 
with higher body mass index (BMI). Ideally, such outcomes should be 
expressed as long-term consequences i.e. changes in life-years, quality- 
adjusted life years (QALY) and productivity-adjusted life years (PALY). 
The objective of this paper is to develop and demonstrate methods for 
modelling such potential long-term outcomes in cohorts with high BMI 
from targeted interventions aiming at reducing body weight. We will illus-
trate these methods by analysing long-term outcome changes for the Irish 
population over time.
Methods and Material: The underlying methodological framework is life 
table modelling, which models life-time outcomes for different cohorts of 
people based on BMI status. Life-expectancy (LE) outcomes can be mod-
elled for different cohorts based on age and BMI status using yearly age 
and sex-related mortality data, health-related quality of life (HRQOL) 
and productivity. We illustrate this methodology using data from various 
sources. For the population composition we use recent data from the Irish 
Population Census. We use data from recent available population surveys 
to describe the population distribution by BMI-groups. We anticipate the 
availability of these data from different waves to allow analysis of change 
over time. Combination of these data sources will provide a scenario of the 
population distribution by BMI categories. To model LE we will obtain age 
and sex-related all-cause mortality rates, BMI prevalence and hazard rates 
from best available sources. Using the principles of aetiological fractions, 
we will derive mortality rates and will model the LE for specified BMI-
groups. From the literature we will obtain data on age and sex-specific 
HRQOL and productivity for different BMI-groups. Using LE calcula-
tions, we will estimate the life-time HRQOL and productivity.
Results: Initially, long-term outcome variation for different BMI-groups 
will be reported for a single base-year. To illustrate an application of the 
method, change in outcomes associated with different mortality and body 
weight distributions will be reported over time.
Discussion: The long-term outcomes of weight-changing interventions 
are challenging to obtain using experimental data. Therefore, some 
form of modelling is necessary. Life table methods are well-established 
for assessing LE changes, and recent developments have expanded their 
use to model productivity-adjusted LE. These methods rely on steady 
state assumptions. Such assumptions are reasonable for larger popula-
tions with low transitions between primary characteristics (BMI). As 
consistent steady state cannot be assumed over time and across popu-
lation groups, the framework’s robustness is enhanced when we express 
outcome changes between different cohorts. The modelled gain in long-
term outcomes can be used as a policy-relevant indicator of the potential 
health benefits of weight-changing interventions. This is required to make 
informed assessments of the cost-effectiveness and “value for money” to 
support implementation of efficient interventions.
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Feasibility and acceptability of an acceptance-based guided 
self-help programme for weight loss maintenance
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Introduction: Weight-loss maintenance remains the most critical chal-
lenge in the treatment of obesity. Interventions based on Acceptance 
and Commitment Therapy show promise for better long-term outcomes 
but have yet to demonstrate scalability and cost-effectiveness. We evalu-
ated the feasibility of an acceptance-based guided self-help programme 
to support weight-loss maintenance following a behavioural weight-loss 
programme. The SWiM programme is delivered via a web platform and 
telephone support from trained, non-specialist coaches to reduce costs 
and increase reach.
Methods: We recruited 61 adults who had recently completed a 
behavioural weight management programme and randomised them 
(2:1 allocation) to SWiM or a control group. At 6 months, we measured 
changes in weight, eating behaviour, and mental wellbeing. We also 
measured perceived usefulness, ease of use and enjoyment of the SWiM 
programme on 7 point Likert scales (1=not at all; 7=very). As this is a 
feasibility study, descriptive statistics are presented rather than statistical 
comparisons between groups. We also conducted an embedded qualita-
tive study with semi-structured interviews among participants (interven-
tion: n=18, control: n=10) and coaches (n=2). 
Results: 36 out of 41 (88%) participants randomised to SWiM completed 
session one and 25 (61%) completed all 14 sessions. Average session com-
pletion was 9.3 (+/-5.4). Between baseline and 6 months, SWiM partici-
pants lost -2.15 (+/-6.43) kg and control participants gained 2.17 (+/-6.60) 
kg weight. SWiM participants also reported improvements in their eat-
ing behaviour and mental health (Table 1). Control participants did not. 
Participants rated the intervention as easy to use (M=5.9 +/-1.3), useful 
(M=6.0 +/-1.5), and enjoyable (M=5.7 +/-1.4). In interviews, interven-
tion participants described how SWiM reinforced prior skills and knowl-
edge and taught them new acceptance-based strategies and skills that 
helped them to manage their weight. The coaches were perceived to be 
an important source of motivation and guidance to support engagement 
and effectiveness.
Conclusion: The SWiM programme is feasible and acceptable to partic-
ipants and has demonstrated potential to improve weight-loss mainte-
nance. We are refining the intervention in light of participant feedback 
and developing a protocol for a definitive trial of cost-effectiveness. 

Trial Registration Number: ISRCTN12685964
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Obesity As A Disease: Philosophical Considerations
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Introduction: Despite a growing consensus within medicine, the question 
of whether obesity is a disease remains controversial. This wider contro-
versy cannot be ignored, because it affects the public understanding of 
obesity, and thus has serious practical implications, especially for people 
living with obesity. Broadly speaking, if the public is confused about obe-
sity, people living with obesity are more likely to face stigma and less likely 
to receive appropriate treatment. We hypothesise that one source of con-
troversy can be addressed by distinguishing between two ways in which 
the word ‘obesity’ is used, one referring to a disorder of the brain which 
affects the appetite, the other referring to a condition of excess adiposity 
(with ‘excess’ usually, though not always, defined by BMI). 
Methods: To explore this hypothesis, we compared the two senses of the 
word ‘obesity’ with philosophical accounts of disease, conducting a narra-
tive review of the philosophical literature on disease and comparing this 
with current best evidence on the pathology of obesity. 
Conclusions: We conclude that excess adiposity, whether expressed in 
BMI or otherwise, in itself does not meet philosophical criteria to be con-
sidered a disease. However the chronic dysregulation of appetite, which 
often results in excess adiposity as well as many other harmful sequelae, 
does meet all relevant criteria. In short, obesity as currently understood in 
medicine is a disease.
Discussion: Widespread misunderstanding of obesity is a barrier to suc-
cessful prevention and treatment, as well as leading to stigma of those 
living with obesity. Much of this confusion could be eliminated if it was 
more widely understood that the disease of obesity is not merely the pres-
ence of excess adiposity. After centuries of common usage, not to men-
tion decades of public education on BMI categories, it will be difficult to 
change the fact that, to most people, ‘obesity’ just means ‘being too fat.’ 
It is neither possible nor desirable to convince the wider population that 
‘being too fat’ is a disease. Instead, we argue, a more expedient approach 
is to rename the disease of obesity. As a starting point for discussion, we 
suggest Chronic Appetite Dysregulation.

Outcomes at baseline and at 6 months and change in outcomes from baseline to follow-up for the two study 
groups (intervention and control). SD = standard deviation.

Tab. 1. 
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Applying the Business Impact Assessment for Obesity and 
Population‐Level Nutrition (BIA-Obesity) in Ireland
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1School of Public Health, University College Cork 
2Sciensano, Belgian Institute for Health 
3University of Heidelberg

Introduction: In recent years, population nutrition and health research 
has focused on the impact of the private sector, especially the food 
industry, in shaping environments and thus consumer behaviour. BIA-
Obesity, a tool and process developed by INFORMAS to document the 
commitments of companies in relation to population nutrition, has been 
successfully implemented in a number of countries to date, including 
Australia, New Zealand, Canada and Belgium. As part of the EU-funded 
Food Systems that Support Transitions to Healthy and Sustainable Diets 
(FEAST) project, we used BIA-Obesity to map and evaluate the public 
commitments of a range of national and international food companies 
operating in Ireland.
Methods: Company selection, using Euromonitor data, was based on a 
number of factors including market share, brand recognition and whether 
the company is active in other EU countries (to enable inter-country com-
parisons in the future). For each selected company, we searched publicly 
available material including websites, policy statements, annual reports 
and press releases, to find what commitments, if any, the company had 
made. We scored the commitments in the following domains: Corporate 
nutrition strategy (max. 30 points); Product formulation (max. 95 points); 
Nutrition labelling (max. 85 points); Product and brand promotion (max. 
120 points); Product accessibility (max. 60 points); Relationships with 
other organisations (max. 90 points). 
Results: We selected a total of 38 companies in the industries of Packaged 
Food, Quick Service Restaurants, Soft Drinks, and Grocery Retailers. 
Within each industry, the results vary widely, with some companies mak-
ing extensive and detailed public commitments while others made few if 
any public commitments. 
Conclusion: While some companies do follow best available practice in 
a number of domains, there is still scope for food businesses to have a 
much more positive impact on population nutrition and health in Ireland. 
In the next phase of this project, we will meet with representatives of 
each company to discuss our findings and give them the opportunity to 
include information we may have missed. Our revised findings will then 
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“See me as a person first”: patient perceptions and 
experiences of enacted weight stigma by healthcare providers 
across healthcare settings – A qualitative evidence synthesis

Ryan, L.1; Coyne, R.1; Heary, C.1; Birney, S.4; Dunne, R.2; Crotty, M.5;  
Conlan, O.3; Walsh, J. C.1
1School of Psychology, University of Galway, Galway, Ireland 
2James Hardiman Library, University of Galway, Galway, Ireland 
3School of Computer Science and Statistics, Trinity College Dublin, Dublin, 
Ireland 
4Irish Coalition for People Living with Obesity, Dublin, Ireland 
5Best Weight Clinic, Blackrock, Ireland

Introduction: Obesity is a chronic disease typified by the accumulation of 
excess adiposity which is associated with acute health burdens including 
cardiovascular disease, type 2 diabetes mellitus, hypertension and prema-
ture mortality. According to the World Health Organisation the risk of 
comorbidities associated with obesity (body mass index (BMI) ≥ 30 kg/
m2) increases with elevated BMI. However, research has shown that weight 
stigma experienced by patients living with obesity in healthcare settings 
is a stronger predictor of poor health outcomes than BMI. Weight stigma 
research is largely focused on quantifiable outcomes with inadequate rep-
resentation of the perspectives of those that are affected by it. This study 
offers a comprehensive systematic review and synthesis of enacted weight 
stigma experienced across primary, secondary and tertiary healthcare set-
tings, explicitly from the perspective of patients living with obesity.
Methods: Electronic searches were systematically conducted in PubMed, 
Medline, PsycInfo, CINAHL, Embase and Scopus. To facilitate a com-
prehensive review of the existing literature, grey literature searches and 
forward and backward citation searches of the included studies were con-
ducted. A total of 1340 studies were screened of which 32 were included 
in the final synthesis. The methodological quality of the included stud-
ies were appraised using the CASP quality check list. An inductive the-
matic synthesis was conducted by the lead author in consultation with the 
review team at each stage of the process. 
Results: Three overarching analytical themes were generated: (1) devalu-
ing and disempowering the patient through interpersonal interactions (2) 
losing sight of the whole person and (3) systemic issues. The first theme 
relates to the communication of weight stigma percieved by patients 
within patient-provider interactions. The second theme describes the 
patients perceptions of how weight stigma impacts upon care provision. 
The third theme highlighted the percieved systemic barriers faced by 
patients when negotiating the healthcare system. Patient suggestions to 
reduce weight stigma in healthcare settings are also presented. Confidence 
in the review findings were assessed using GRADE CERQual. 
Conclusion: Weight stigma experienced within patient-provider inter-
actions migrates to the provision of care; mediates gaining equitable 
access to services; and perpetuates an overall poor systemic infrastruc-
ture to support the needs of patients with obesity. A non-person-centred 
approach to practice and treatment renders patients feeling they have no 
control over their own healthcare requirements. Recommendations to 
improve the patient experience are discussed. 
References
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form the basis of a public report. As an established business mapping tool, 
BIA-Obesity will enable us to benchmark food business commitments in 
Ireland in a novel way. Future research can then build on these findings to 
assess whether companies are living up to their commitments, and, most 
importantly, how government policy can best encourage and support 
them to do so.
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Onset and development of eating disorders in adolescents 
and adults with overweight and obesity: a scoping review of 
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Background: People with overweight or obesity are at greater risk of hav-
ing eating disorders (ED) or disordered eating behaviours compared to 
those with lower weight. Further, they are more likely to be prescribed 
weight loss advice and have their ED overlooked by health  professionals. 
Understanding the pathways to the development of ED in this vulner-
able population is important for prevention, early identification, and 
treatment. 
Aim: To identify and describe conceptual models of ED development that 
have been evaluated in people with overweight and obesity. 
Methods: Databases MEDLINE, PsycINFO, Embase, and Google Scholar 
were searched to July 2022 to identify eligible studies that tested  models 
of pathways to ED development in adolescents (aged 10-19 years) or 
adults (aged >19 years) with overweight or obesity. Explanatory variables 
hypothesised to predict ED in included models were thematically grouped 
into constructs to narratively describe common pathways across models 
for each ED outcome identified. 
Results: Of 2226 studies screened, 46 met eligibility criteria (10 adoles-
cent; 36 adult studies). Study samples were predominantly female, ranging 
between 22-2236 participants, with mean age 12.3–56.0 years, and included 
obesity treatment and non-treatment seeking populations. The most com-
mon ED outcome was binge eating (n=24), followed by global ED psycho-
pathology (n=10), loss of control eating (n=8), dietary restraint (n=6), and 
bulimic symptoms (n=3). A total of 133 explanatory variables were grouped 
into 18 constructs. Negative affect was the most commonly studied con-
struct in both adults and adolescents, followed by weight stigma for adults 
and preoccupation with weight and shape for adolescents. Negative affect 
and preoccupation with weight and shape were frequently hypothesised 
to mediate the relationship between various predictors and ED outcomes, 
while weight stigma was proposed to affect predictors of ED outcomes. 
Other constructs reported in both adults and adolescents included dietary 
restraint, emotion regulation, experiences of emotion, external pressure, 
and self-esteem. Adult models further examined personality traits, expe-
riential avoidance, interpersonal issues, control over eating, body ideal 
internalisation, hunger, and food insecurity. In contrast, adolescent models 
examined developmental factors, and parental psychopathology.
Conclusion: Eighteen constructs forming a multitude of pathways to the 
development of ED have been examined in people with overweight and 
obesity. Negative affect, preoccupation with weight and shape, and weight 
stigma were common constructs hypothesised to influence pathways to 
ED outcomes. Most research has examined the development of binge 
eating with no studies on atypical anorexia nervosa identified. Future 
research should evaluate ED development pathways in people with over-
weight or obesity to better understand the interplay between risk and pro-
tective factors, and to improve disease prevention and treatment in this 
at-risk population.
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Maternal overweight/obesity alters the urinary metabolome 
of neonates in a sex-dependent manner

Bibiloni, P.1; Cobo, P.2; Jiménez Cabanillas, M.2; De Lucas, M.1; Palou, A.1; 
Serra, F.1; Sánchez, J.1
1Laboratory of Molecular Biology, Nutrition and Biotechnology (Nutrigenomics, 
Biomarkers and Risk Evaluation), University of the Balearic Islands 07122 Palma, 
Spain; Instituto de Investigación Sanitaria Illes Balears (IdISBa), 07010 Palma, 
Spain; CIBER Fisiopatología de la Obesidad y Nutrición (CIBEROBN). Instituto de 
Salud Carlos III (ISCIII), Madrid, Spain 
2Division of Neonatology, Department of Pediatrics, University Hospital Son 
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Introduction: Maternal obesity during perinatal stages may programme 
increased risk of cardiometabolic disease in the descendants. Specific and 
quantitative biomarkers of this imprinting would allow early diagnosis 
and the development of more efficient preventive strategies to deal with 
paediatric obesity. This study aims to identify a set of metabolites in the 
neonatal urinary metabolome that, reflecting the influence of maternal 
overweight/obesity on the nursing baby, could constitute a promising bio-
marker of metabolic programming of obesity.
Methods: Samples and data were obtained from the cohort miARN-baby 
(Research Ethics Committee of the Balearic Islands [CEI-IB] approval 
IB3716/18 PI). 96 mother-baby pairs were recruited at birth. Only healthy 
term new-born babies and nursing mothers were included (42.7% moth-
ers with BMI≥25, 44.8% female infants). Urine samples were collected at 
one month of age and analysed through the acquisition of both 1D and 
2D 1H-NMR spectra (Bruker Avance III 600 spectrometer, 600.10MHz 
frequency). Spectra were analysed using rDolphin open tool and data 
available from Human Metabolome Database (HMDB), leading to the 
identification of 77 regions of interest. The effect of maternal BMI and 
infants’ sex on the urinary metabolome was studied using Metaboanalyst 
platform through discriminant analysis (orthoPLS-DA), assessing the 
validity of the model by the Q2 value in a permutation test. Further char-
acterisation of discriminant metabolites was performed with an enrich-
ment analysis (EA).
Results: Maternal BMI did not exert a significant impact in the neona-
tal urinary metabolome, as seen in the discriminant analysis (Q2=-0.07). 
When separating according to sex, the same tendency was observed in 
males (Q2=-0.104) while in females a clear distinction between groups 
was detected (Q2=0.206, p=0.016, permutation number=1000). Variable 
influence on projection (VIP) analyses revealed the top 30 metabolites 
driving this model construction (VIP score>1.1). EA showed that the 
identified compounds were mainly related to carbohydrate metabolism, 
the citric acid cycle and glycerophospholipid metabolism, all of them rele-
vant for the infant growth. Hence, a core group of these compounds could 
be candidates of biomarkers for group discrimination, being isocitric acid 
and D-glucose the most relevant ones.
Conclusions: Urinary metabolome constitutes a non-invasive source 
of biomarkers that may serve to characterize potential health outcomes 
at early ages. The results support that maternal overweight/obesity may 
influence the urinary metabolome of the nursing babies, particularly in 
female new-borns. This fact emphasizes the need of considering the sex 
bias when studying the impact of perinatal inputs linked to the metabolic 
programming of obesity. Further characterisation is needed to assess the 
effects of this differential metabolome associated with maternal obesity.
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Gut microbiome profiling in Asian children with metabolically 
healthy and unhealthy obesity

Ooi, D.1; Chan, E.2; Lee, B.1; Lee, Y.1
1Department of Paediatrics, Yong Loo Lin School of Medicine, National 
University of Singapore, Singapore 
2Department of Pharmacy, Faculty of Science, National University of Singapore, 
Singapore

Introduction: Obesity is a heterogeneous condition with varying met-
abolic manifestations across individuals and this gives rise to 2 sub-
groups-metabolically healthy obesity (MHO) characterized by the absence 
metabolic comorbidities and metabolically unhealthy obesity (MUO) 
characterized by the presence of one or more metabolic comorbidities. 
Gut microbiome has been implicated in the pathogenesis of obesity and 
obesity-associated metabolic diseases, but the role of gut microbiome in 
metabolically healthy and unhealthy obesity is less studied. We aimed to 
compare and characterize the microbiome signature between children 
with MHO and children with MUO. 
Methods: Forty-three children aged 7-18 years old, of Chinese and Malay 
ethnicity, and with severe early onset obesity were included in this study. 
Blood were collected for biochemical analysis and fecal samples were 
collected for functional metagenomics. The children were classified into 
MHO and MUO groups based on the criteria of metabolic syndrome 
defined by International Diabetes Federation (IDF). The criteria of met-
abolic syndrome include abnormalities in cardiometabolic measures: 1) 
High triglycerides, 2) Low high-density lipoprotein (HDL) cholesterol, 3) 
Elevated blood pressure and 4) Impaired glucose tolerance. MHO (n=11) 
is defined as having none of the criteria, while MUO (n=32) is defined as 
having 1 or more of the criteria. Genomic DNA was extracted from fecal 
sample, and sequencing library was constructed using Illumina’s Truseq 
Nano DNA Library Preparation Kit and uniquely tagged with Illumina’s 
TruSeq HT DNA barcode combinations. The libraries were pooled at equi-
molar concentrations and sequenced on Illumina HiSeq2500 sequencer. 
Mann-Whitney U test was used to compare microbiome profile between 
MHO and MUO groups, and logistics regression was performed to exam-
ine microbial factors associated with metabolic health in obesity. 
Results: No significant difference in microbiota alpha-diversity was 
observed between children with MHO and children with MUO (Shannon 
index (median [interquartile range]): 6.41 [5.39-6.79] in MHO vs. 6.27 
[4.98-6.49] in MUO). The MUO group were found to have lower rela-
tive abundance of Roseburia (1.00% [0.23-2.29] vs. 3.16% [0.97-5.92], 
p=0.011) and higher relative abundance of Desulfovibrio (0.02% [0.01-
0.06] vs. 0.003% [0.002-0.01], p=0.037) genus than the MHO group. 
Additionally, the MUO group was found to have lower relative abundance 
of Roseburia species including Roseburia inulinivorans (0.14% [0.06-
0.44] vs. 0.69% [0.18-0.99], p=0.023) and Roseburia faecis (0.08% [0.01-
0.28] vs. 0.36% [0.07-0.94], p=0.016) compared to the MHO group. After 
adjustment for age, sex, race and BMI z-score, the genera Roseburia was 
associated with a lower risk of the MUO phenotype (OR: 0.43, 95% CI: 
0.188-0.983, p=0.046). Pathway-based functional analysis revealed sig-
nificant alterations in starch, sugar and galactose metabolism as well as 
tricarboxylic acid (TCA) cycle between MHO and MUO groups. 
Conclusion: Metabolically unhealthy phenotype in Asian children with 
obesity is characterized by lower proportion of Roseburia and alteration 
in sugar metabolism pathways.
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Biallelic Mutations in P4HTM Cause Syndromic Obesity
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Introduction: Previously, we demonstrated that ~50% obese children 
from consanguineous families of the SOPP (Severe Obesity in Pakistani 
Population) cohort carried pathogenic mutations in known obesity genes. 
However, we speculate that children with yet undiagnosed cause may 
carry pathogenic mutations in additional obesity genes. Here, we employ 
a novel statistical approach on exome data of consanguineous pedigrees, 
to prioritize variants and novel targets with likely involvement in human 
obesity. 
Methods: Analysis of exome data was carried out in three stages: Stage I: 
Gene-centric analysis (MiST method) was performed on data from 366 
severely obese subjects from SOPP and 1000 control subjects from PROMIS 
cohort to identify genes with significant burden of rare (MAF≤0.005) and 
potentially deleterious homozygous variants among obese cases. Stage II: 
In genes identified at Stage I, we analysed the association between LOF 
variants and BMI in UK Biobank (200K exome data). Stage III: Finally, 
the study was focused on segregation of the mutation in the genes with 
the disease and their expression in brain and/or adipose tissues (GTEx). 
Additionally, molecular dynamics simulation was performed to determine 
the mutational effect on protein stability and conformation. 
Results: Stepwise analyses and rigorous filtration identified P4HTM as 
a candidate obesity gene that harboured, 5 rare (MAF <0.005), homo-
zygous, potentially deleterious mutations ( p.Gly433Ala, p.Val316Ile,  
p.Arg509Pro, p.Val297Met, p.Pro45Leu) in 5 unrelated families from 
SOPP. Additionally, 2 severely obese subjects of Indian and Algerian ori-
gin, were also found carrying mutations (p.Gly116Asp and p.Glu155Lys) 
in this gene. Three of the 5 probands from SOPP died of severe hypoven-
tilation or pneumonia. The mutated encoded protein is known to cause 
hypotonia and developmental delay but the effect on weight was not 
known. All mutations revealed a significant destabilization of the sub-
strate binding region of the encoded protein. 
Conclusion: P4HTM deficiency is a novel form of syndromic obesity 
affecting 1.5% of our children with obesity associated with high mortal-
ity. P4H-TM is a hypoxia inducible factor that is necessary for survival 
and adaptation under oxygen deprivation but the role of this pathway 
in energy homeostasis and obesity pathophysiology remains to be eluci-
dated. Our findings suggest the advisability of screening of P4HTM in 
obese children that also present symptoms of hypotonia, and cognitive 
impairment, for timely personalised management.
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Influence of breastmilk miRNAs and early growth in infants

Jiménez Cabanillas, M.1; De Lucas, M.2; Cobo, P.1; Bibiloni, P.2; Palou, A.2; 
Sánchez, J.2; Serra, F.2
1Division of Neonatology, Department of Pediatrics, University Hospital Son 
Espases, Palma, Spain. Instituto de Investigación Sanitaria Illes Balears, Palma, 
Spain 
2Laboratory of Molecular Biology, Nutrition and Biotechnology (Nutrigenomics, 
Biomarkers and Risk Evaluation), University of the Balearic Islands, Palma, Spain 
Instituto de Investigación Sanitaria Illes Balears, Spain. CIBER Fisiopatología de 
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Introduction: Breastmilk is a source of miRNAs. These miRNAs can be 
transported in exosomes, could withstand the harsh conditions of the 
infant digestive system and be transferred intact to the baby, being able 
to regulate gene expression and, perhaps, exert some type of epigenetic 
effect. We previously have described that obesity and/or the maternal diet 
can alter miRNA profile in breastmilk [1, 2]. Here we aimed to study the 
relationship between miRNA levels in breastmilk and baby’s early growth 
in humans.
Methods: One hundred and three woman-baby pairs were recruited 
at birth. Only healthy term newborn babies and nursing mothers were 
included. The study was approved by the Ethics Committee of Clinical 
Research of Balearic Islands (CEIC) (IB3464/17 PI and IB3716/18 PI). 
Maternal breastmilk samples were collected at 1 month. Baby’s somato-
metric parameters were recorded at birth and at 1 month of age. miRNA 
expression was measured by RT-qPCR using the miRCURY LNA 
Universal microRNA RT-PCR system (Exiqon). Expression levels were 
normalized with the 2−ΔΔCt method by the average between miR-191-5p 
and miR-99a-5p CT values. Single comparisons were evaluated using 
Mann–Whitney U test.
Results: The median value of body weight and height increase during the 
first month in the overall group was used as cut-off point. Higher body 
weight increase during the first month of life was associated with lower 
levels of breastmilk miR-18b-5p (p=0.035), miR-141-3p (p=0.046), miR-
106a-5p (p=0.047), and miR-195-5p (p=0.024). Moreover, higher height 
increase during the first month was associated with greater levels of miR-
181a-5p (p=0.009), miR-125a-5p (p=0.035), miR-331-3p (p=0.048), miR-
210-3p (p=0.018), miR-141-3p (p=0.018). In addition, higher miR-222-3p 
levels in breastmilk (above the median) were related to higher body 
weight (p=0.007) and head circumference (p=0.034) at birth and higher 
body weight (p=0.008) at 1 month of age.
Conclusion: Levels of specific miRNAs in breastmilk seem to contribute 
to baby growth and development. These results contribute to show the 
physiological relevance of miRNAs in breastmilk. They should be consid-
ered a relevant component and part of the optimal milk composition for 
correct development. 
References
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with overweight (OW), obesity (OB) or severe obesity (SV) respect with 
normal weight children.
Methods: Subcutaneous periumbilical adipose tissue biopsies (SAT) were 
collected from 20 male pediatric subjects aged 1-12 years. Children were 
stratified into 4 groups: children with Severe obesity (SV; n=2; BMI-z 
score >3), Obesity (OB; n=8; 2<BMI-z score<3), Overweight (OW; n=3, 
1≤BMI-z score ≤2), Normal weight (NW, n=7; -2≤BMI-z score ≤1). RNA-
Seq analyses of SAT were performed with the CORALL total RNA-Seq 
library Prep Kit and sequenced with the Illumina NextSeq 500 platform. 
Raw data were aligned through STAR against the Gencode GRCh38.p13 
release as reference human genome. Differential expression analysis was 
achieved using the DESeq2 R package. Pathways analysis was performed 
on g:Profiler to gain biological insights on gene expression.
Results: RNA-Seq highlighted a significant deregulation in protein coding 
genes in the SV group when compared to NW, OW, and OB. In fact, 166 
coding DEG RNAs were found between SV vs NW, 503 in the compari-
son of SV vs OB, and 762 in SV vs OW groups. KEGG pathway analysis 
showed involvement for coding DEGs in lipid and protein metabolism, 
Hippo, oxytocin and apelin signaling, as well as cardiomyopathy path-
ways. Also, non-coding DEGs (nc-DEGs) were identified: 2 in the SV vs 
NW comparison, while in the comparison of SV vs OB and SV vs OW 11 
nc-DEGs were found. Among them, OIP5-AS1 has been found upreg-
ulated in all the comparisons. KEGG pathway analysis performed on 
ncDEGs revealed their implication in pathways linked to events poten-
tially related to body weight as regulation of lipolysis in adipocytes, insulin 

PO3.005
Transcriptional profile of subcutaneous adipose tissue in 
relation to pediatric obesity: a pilot study
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Background: The prevalence of pediatric obesity has been rapidly rising 
worldwide. The pathogenesis of the disease has been suggested to reside in 
both genetic and environmental factors. RNA-seq allows to detect simul-
taneously thousands of genes transcripts. The aim of this work was the 
identification of transcriptional differences in adipose tissue of children 

Fig. 1. Structural interpretation of P4HTM missense variants. A) The P4HTM structure is presented as a secondary structure topology, where the EF domain 
is shown in orange, the DSBH core in green, and the rest of the protein in yellow. B) Root-mean-s.
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Druica, A.1; Gotca, I.1; Timofte, D. V.3; Anton Paduraru, D. T.5; Mocanu, V.1
1Department of Morpho-Functional Sciences II (Pathophysiology), “Grigore T. 
Popa” University of Medicine and Pharmacy, 16, Universitatii Street, 700115 Iasi, 
Romania 
2Center for Obesity BioBehavioral Experimental Research, 16, Universitatii 
Street, 700115 Iasi, Romania 
3Department of Surgery, “Grigore T. Popa” University of Medicine and Pharmacy, 
16, Universitatii Street, 700115 Iasi, Romania 
4Bariatric Surgery Center, Clinical Emergency County Hospital “St. Spiridon”, 1, 
Independentei Street, 700111 Iasi, Romania 
5Department of Mother and Child Medicine (Pediatrics), University of Medicine 
and Pharmacy, 16, Universitatii Street, 700115 Iasi, Romania

Background: We examined the response of salivary amylase, a biomarker 
of the sympathoadrenal medullary (SAM) system, in normal-weight and 
overweight adolescents confronted with an experimental psychosocial 
stressor.
Methods: The experimental study group included 35 adolescents aged 
15.7 ± 0.5 years. The participants were split into two groups: non-over-
weight (N = 24) and overweight (N = 11), according to the Body Mass 
Index. We induced acute stress in all participants, using a digital version 
of the Trier Social Stress Test (digital-TSST), with three different digital 
tasks. We measured salivary cortisol and alpha-amylase before the test 
(T0), during the stress induction by digital tasks (T5, T10, T15), and 
25 min after the stress test (T40). The area under the curve with respect to 
ground (AUCg) across four-time points was calculated.
Results: We observed a significant difference between the overweight 
and non-overweight groups in terms of alpha-amylase response to 
 digital-TSST, with overweight adolescents having significantly higher sal-
ivary alpha-amylase as compared to non-overweight ones (AUCg, 6766 
U/mL vs. 4936 U/mL, p=0.01).
Conclusion: Findings suggest that overweight adolescents may have 
greater activation of SAM system activity (as measured by salivary 
alpha-amylase) as compared to normal-weight ones in response to social 
stress.

Conflict of Interest: None Disclosed

Funding: Research relating to this abstract was funded by the RO-MD Cross-
Border Program, Priority 4.1 - “Support to the development of health services and 
access to health”, project code: 1HARD/4.1/93.

pathways, and endocrine resistance. GSEA analysis revealed upregulation 
of fatty acid degradation and metabolism in SV vs OB and SV vs OW. The 
regulation of lipolysis pathway resulted downregulated in OB vs NW, but 
upregulated in SV vs OB. Also, bioenergetic processes (pyruvate metab-
olism, TCA cycle, oxidative phosphorylation) resulted upregulated in SV 
when compared to the other three groups. The catabolism of branched- 
chain amino acids (BCAAs), involving the degradation of valine, leucine, 
and isoleucine was found upregulated. Moreover, NAFLD and myocardi-
opathy pathways, associated to metabolic syndrome disease, were found 
to be deregulated in children with severe obesity.
Conclusion: We report for the first time that a significant transcriptional 
deregulation occurs in periumbilical adipose tissue of children with severe 
obesity with respect to normal weight, overweight or mild obesity, with a 
specific expression profile affecting lipid metabolism.
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Assessment of nutritional status amongst children in Croatia 
from 3 months to 9 years of age
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Croatia 
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Introduction: Anthropometry data provide valuable insight in nutri-
tional adequacy and the general health status of a population. The first 
national food consumption survey on children aged from three months 
to nine years of age in Croatia was conducted from 2019 to 2022. In the 
framework of this research, anthropometry was measured.
Methods: The research was conducted on nationally representative sam-
ple of children (N=1820) with 18% infants, 29% toddlers up to 3 years of 
age and 53% of the children from 3 up to 9 years of age. Anthropometric 
measurements were conducted with Seca portable anthropometric set 
with 0.1 kg and 0.1 cm accuracy. Additionally, measures from pediatri-
cians’ were taken if they were conducted within 2 weeks of conducting 
the survey. Anthro Software [1] was used to determine nutritional status 
of children up to 5 years of age and AntropoPlus [2] for children above 
5 years of age. BMI-for-age was used as screening tool for identification of 
children up to 9 years of age in risk of being underweight or overweight. 
Cut off points were used according to WHO Growth standards [3] and 
WHO Growth reference [4].
Results: Majority of participants (72.5%) were found to have normal BMI-
for-age. 6.8% of participants are characterized as children with Z-score 
above 2 for BMI-for-age out of which 1.8% of the population as children 
with Z-score above 3. In the group of nine-year-old children 20.6% of the 
population have Z-score for BMI-for-age between 1 and 2, while 8.8% of 
them have Z-score above 2. Z-scores above 1 for BMI-for-age were more 
common in boys (13.4%) than in girls (9.1%). In total of 5.1% participants 
are characterized as children with Z-score for BMI-for-age below -2.
Conclusion: The results of this study provide us with information on cur-
rent nutritional status in country. Percentage of children with Z-scores for 
BMI-for-age above 1 is increasing with age. Results indicate that national 
strategic plans are needed to prevent obesity and achieve adequate nutri-
tion and growth of children.
References
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Association of paternal BMI and diet during pregnancy with 
child BMI z-scores at 5 years of age

Kearns, M.1; Lahdenperä, M.2; Rautava, S.3; Galante, L.2; Lagström, H.2; 
Reynolds, C.1
1School of Public Health, Physiotherapy and Sports Science/Conway Institute/
Institute of Food and Health, University College Dublin, Ireland 
2Department of Public Health, University of Turku and Turku University Hospital, 
Turku, Finland 
3Department of Pediatrics, University of Helsinki and New Children’s Hospital, 
Helsinki University Hospital, Helsinki, Finland

Introduction: Maternal prenatal nutrition and obesity and their associ-
ated effects on child BMI are well established(1,2). Emerging evidence, 
largely from animal studies, has indicated that paternal factors such as 
obesity and diet can increase offspring adiposity at birth and in later 
years(3,4), however this effect is poorly understood in humans. The aim 
of this study was to examine the association between paternal body mass 
index (BMI) and diet quality and child BMI z-scores at 5 years of age. 
Methods: 1631 mothers and fathers and 820 neonates participated in this 
study. Paternal BMI was calculated using self-reported weight and height 
at the first study visit (30 weeks gestation). Paternal dietary behaviour 
was assessed using the Index of Diet Quality (IDQ) questionnaire at 30 
gestational weeks. Child BMI z-scores at 5 years were calculated using 
the recently published references specific to the Finnish population. 
Generalized linear models were carried out to determine associations 
between paternal factors and offspring BMI z-scores, controlling for 
maternal factors. All statistical analyses were carried out on SPSS V 27. 
Results: Paternal BMI was positively associated with male BMI z-scores 
at 5 years of age in unadjusted (E=0.01, p=<0.05) and maternal-adjusted 
models (E=0.04, p=<0.01), however this effect was not observed when 
adjusted for other paternal factors. Paternal diet score was not associated 
with offspring BMI z-scores at 5 years. Maternal BMI was positively asso-
ciated with child BMI z-scores in all models. 
Conclusions: Paternal BMI had a positive association with child BMI 
z-scores in unadjusted and maternal-adjusted models, with a small posi-
tive association seen between father’s BMI and increased child BMI aged 
5 years. This study also showed sex-specific effects, with paternal BMI 
positively associated with male, but not female BMI z-scores. Although 
no significant association was observed between paternal diet and child 
BMI z-scores, paternal BMI may play a role in offspring weight along with 
prenatal maternal factors such as BMI status.
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“No Decision About Us Without Us”: Obesity Youth Panel 
Formation and Collaboration
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On behalf of the LANDSCAPE steering committee.
Introduction: Public patient involvement (PPI) including children and 
adolescents in research and healthcare is vital but necessitates different 
considerations to such endeavours involving adults. Youth representatives 
continue to be marginalised and not consistently included or acknowl-
edged in PPI efforts(1) and ultimately can be excluded from influencing 
decisions around their care. 
Aim: As part of the Landscape Childhood Obesity Project team (https://
rcsi-landscape.eu/) we aimed to establish a youth panel of adolescents 
with obesity (OYP) and encourage their input to inform and guide the 
design and methods related to our family-perspectives work-package. 
Methods: Parents of adolescents attending Ireland’s Tier 3 Child and 
Adolescent Obesity Service in Children’s Health Ireland (https://w82go.ie/)  
(2) were contacted. Parents had previously consented to be contacted 
about research and service-development endeavours and were eligible for 
inclusion if there were no social or clinical alerts known to the clinical 
team. Information was explained and provided to the family about the 
aims, objectives, tasks, benefits, risks and time commitment involved in 
the youth panel. Adolescents >12 years of age were invited to become part 
of the youth panel and time was given to the family to consider their par-
ticipation, to pose questions and to decide whether in-person or online 
panel meetings would be preferred.
Results: The OYP was convened in August 2022 involving N=2 males and 
N=2 females aged of 13-17 years and focused on ice-breaker activities, 
introductions and agreement around the proceedings for the meetings. 
Monthly meetings (n=5) with a focused agenda were conducted with OYP 
and the Landscape research team. Input from the youth panel was incor-
porated into the research design and methods for family data collection. 
This included feedback related to:
• the child information leaflet resulting in adaptations to wording and 

language style to enhance the acceptability to youth with obesity and to 
guide the creation of a short information video tailored to adolescent 
needs. 

• the design and implementation of a targeted recruitment campaign for 
parents/carers and adolescents using relevant social media channels 
and other outreach avenues. 

• input and suggestions on design and development of the topic guide 
and methods for conducting interviews with adolescents with obesity. 

Discussion: The UN Convention on the Rights of the Child (Article 13) 
states that children and young people have the right to express their views 
(Article 12) and request, receive and communicate about all matters con-
cerning them(3). Creating and collaborating with a youth panel allowed 
for rich insight and fresh perspectives to inform the research methods for 
The Landscape Childhood Obesity project. Embedding youth voices in 
research and in healthcare can positively influence outcomes including 
the lived experience (4-7) and may optimise recruitment efforts in the 
Landscape project. 
References
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body mass index at 5 years: Results of two French nationwide 
birth cohorts
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Charles, M.4
1Université Paris Cité et Université Sorbonne Paris Nord, Inserm, INRAE, 
Centre de Recherche en Épidémiologie et StatistiqueS (CRESS), F-75004 
Paris, France, Université Paris Cité, INSERM, UMR-S 1139, Physiopathologie et 
Pharmacotoxicologie Placentaire Humaine Microbiote Pré & Postnatal (3PHM), 
F-75006 Paris, France, FHU PREMA, « Fighting Prematurity », F-75004 Paris, 
France 
2Université Paris Cité, INSERM, UMR-S 1139, Physiopathologie et 
Pharmacotoxicologie Placentaire Humaine Microbiote Pré & Postnatal (3PHM), 
F-75006 Paris, France, FHU PREMA, « Fighting Prematurity », F-75004 Paris, 
France 
3INRAE, UMR 1280, Physiologie des Adaptations Nutritionnelles (PhAN), 
Université hospitalière de Nantes, F-44035 Nantes France 
4Université Paris Cité et Université Sorbonne Paris Nord, Inserm, INRAE, Centre 
de Recherche en Épidémiologie et StatistiqueS (CRESS), F-75004 Paris, France 
5Université Paris Cité et Université Sorbonne Paris Nord, Inserm, INRAE, Centre 
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Context: Childhood obesity is a growing problem worldwide. The devel-
opmental origins of health and disease hypothesis is becoming increas-
ingly supported and the gut microbiota has emerged as a potential 
critical early-life factor able to influence long-term health. Efforts have 
been devoted into studying the development of the gut microbiota in 
relation to childhood obesity. However, the associations between the gut 
microbiota and either change in BMI during childhood or pediatric over-
weight remain unclear and there is a scarcity of information regarding the 
preterm population.
Objective: The aim of our study was to investigate how the gut microbiota 
of children of two French nationwide birth cohorts at 3.5 years (yrs) is 
associated with the later body mass index (BMI) at 5 yrs. 
Methods: Our study included 143 and 369 children from, respectively, 
EPIPAGE2 (preterm infants born <32 weeks of gestational age [GA]) 
and ELFE (infants born >33 weeks of GA) birth cohorts for whom, stool 
samples were collected at 3.5 years. Gut microbiota profiling was assessed 
using bacterial 16S rRNA gene sequencing-based method. Age- and 
sex-specific BMI z-scores were computed at 2 and 5 yrs of age. We tested 
the associations with the gut microbiota at 3.5 yrs and both BMI at 5 years 
and change of BMI between 2 and 5 yrs, after adjustment for a set of par-
simonious confounding factors identified with a Directed Acyclic Graph. 
Associations with alpha diversity and Firmicutes to Bacteroidetes (F/B) 
ratio were assessed with linear multivariate regressions of 1) 5-yrs BMI 
2) 5-yrs BMI adjusted for baseline (2-yrs) BMI. We used Phylogenetic 
Investigation of Communities by Reconstruction of Unobserved States 
(PICRUSt2) to predict functional abundance and metabolic pathways. To 
identify specific genera and inferred functional metabolic pathways asso-
ciated with change in BMI z-score, we used an approach of random forests 
followed by linear regression models. 
Results: Our results showed a positive association between F/B ratio 
and 5-yrs BMI z-score. At 5 yrs, different genera were highly predictive 
of BMI z-score and showed a linear relationship: greater abundances of 

PO3.011
Socioeconomic status, weight and breastfeeding among 
92,902 infants in the Copenhagen Infant Health Nurse 
Records (CIHNR) cohort
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University of Copenhagen, Denmark 
3Department of Economics, University of Southern Denmark, Denmark

Background: The Copenhagen Infant Health Nurse Records (CIHNR) 
was formed to study the influence of early life circumstances on individu-
als’ health and socioeconomic outcomes through adult life. Although sub-
sets of this cohort have been used in previous studies, through a machine 
reading project, data have just become available from all infant records. 
Therefore, we examined how socioeconomic status in early infancy is 
associated with weight and breastfeeding from birth to age 6 months. 
Methods: Baseline data in the CINHR cohort, which is population-based, 
were prospectively collected between 1959 and 1967 on 92,902 infants 
(51% boys) from Copenhagen, Denmark. Infant health nurses examined 
and weighed the infants at 2 weeks, 1, 2, 3, 4, 6, 9 and 12 months of age. 
Using structured pre-printed forms, the nurses recorded key information 
at each visit about the physical health of the child, breastfeeding, infant 
weight, childcare, motor function development, the home, the parents, 
family structure, parent-child relationship, well-being, and mental and 
environmental factors. A select set of these variables is available from the 
records. Information on the family’s economic status at 1 month was avail-
able for 52,930 infants. Using linear regression analysis and chi-square 
tests, we analyzed associations between the family economic status (good, 
fair, poor) at 1 month and weight and breastfeeding (predominant, partial, 
none) at 1 to 6 months of age, respectively, by sex. 
Results: The percentage of the cohort who received a visit at 1 month of 
age was 84.4%. At age 12 months, this proportion decreased to 71.6%. 
The family’s economic status at 1 month was significantly and positively 
associated with weight and breastfeeding at each age from 1 to 6 months 
of age. Using age 3 months as an example, compared with infants born in 
families with poor economic status, boys and girls born in families with 
fair economic status weighed 112 grams (95%CI: 73, 151) and 131 grams 
(95%CI: 96, 167) more (P<0.001), and boys and girls born to families 
with good economic status weighed 212 grams (95%CI: 165, 258) and 194 
grams (95%CI: 152, 236) more (P<0.001), respectively. The proportion of 
infants who were predominantly breastfed at age 3 months was 28.8%, 
19.7% and 9.8% among boys born to families of good, fair and poor eco-
nomic status respectively. Similar numbers were observed among girls. 
Conclusions: Socioeconomic status in infancy is positively associated 
with infant weight and nutrition in this cohort born in Denmark in the 
1960s. The CIHNR cohort is a unique data source because of the sample 
size, the population-based nature, and the linkage possibilities it offers. 
The prospectively obtained information on breastfeeding, and the unusu-
ally wide range of detailed data on the health of the infant and social cir-
cumstances will support future research of the effects of these factors on 
health and well-being.
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Conclusion: Children from the CRIBS cohort exhibit normal early 
growth and development trajectories in the first year of life, suggesting 
that risk factors for obesity development are not within the first year of 
life. However, more systematic BMI monitoring and promotion of healthy 
diet and lifestyle before and during pregnancy is needed, as well as the 
promotion of breastfeeding in the continental part of Dalmatia, Croatia.
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LIMIT: LIfestyle and Microbiome InTeraction Early Adiposity 
Rebound in Children, a Study Protocol
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4Department of Pharmacy, University of Salerno, Fisciano, Salerno, Italy 
5GlaxoSmithKline (GSK) Consumer Healthcare, Haleon Group, Baranzate, Italy 
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(DISTEBA), University of Salento, Lecce, Italy 
7Department of Public Health, Experimental and Forensic Medicine, University 
of Pavia, Pavia, Italy, Clinical Nutrition and Dietetics Service, Unit of Internal 
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Childhood obesity is a strong predictor of adult obesity with health and 
economic consequences for individuals and society. Adiposity rebound 
(AR) is a rise in the Body Mass Index occurring between 3 and 7 years. 
Early adiposity rebound (EAR) occurs at a median age of 2 years and 
predisposes to a later onset of obesity. Since obesity has been associated 
with intestinal dysbiosis, we hypothesize that EAR could be related to 
early microbiome changes due to maternal/lifestyle changes and envi-
ronmental exposures, which can increase the unhealthy consequences of 
childhood obesity. LIMIT is a prospective cohort study that aims at iden-
tifying the longitudinal interplay between infant gut microbiome, infant/
maternal lifestyle, and environmental variables, in children with EAR vs. 
AR. Methods. The study evaluated 272 mother-infant pairs, enrolled at an 
Italian neonatal unit, at different time points (T0, at delivery; T1, 1 month; 
T2, 6 months; T3, 12 months; T4, 24 months; T5, 36 months after birth). 
The variables that were collected include maternal/infant anthropomet-
ric measurements, lifestyle habits, maternal environmental endocrine 
disruptor exposure, as well as infant AR. The LIMIT results will provide 
the basis for early identification of those maternal and infant modifiable 
factors on which to act for an effective and personalized prevention of 
childhood obesity.

[Eubacterium] hallii group, Fusicatenibacter, and [Eubacterium] ventrio-
sum group were associated with a higher BMI z-score; greater abundances 
of Eggerthella, Colidextribacter, and Ruminococcaceae CAG-352 were 
associated with a lower BMI z-score. Interestingly, some genera were also 
associated with BMI z-score variations between 2 and 5 yrs. Additionally, 
we demonstrated that the steroid hormone biosynthesis and the biotin 
gut microbiota metabolic pathways were associated with lower 5-yrs BMI 
z-score. There was no interaction with preterm status for all the described 
relationships.
Conclusion: We showed that some characteristics of children gut microbi-
ota at the pivotal age of 3.5 yrs are associated with later BMI independently 
of preterm or term birth. Differences in gut microbiota composition asso-
ciated with an obese phenotype in adults can also be observed in child-
hood suggesting that changes in the gut microbiota that may predispose 
to adult obesity begin in early childhood.

PO3.013
Associating early child growth with breastfeeding and 
maternal lifestyle – results from the CRIBS study

Šarac, J.1; Havaš Auguštin, D.1; Šunić, I.1; Lovrić, M.2; Novokmet, N.3; 
Missoni, S.4
1Centre for Applied Bioanthropology, Institute for Anthropological Research, 
Zagreb, Croatia 
2Know-Center, Graz, Austria, Chemical codes d.o.o., Zagreb, Croatia 
3Institute for Anthropological Research, Zagreb, Croatia 
4Institute for Anthropological Research, Zagreb, Croatia, Faculty of Dental 
Medicine and Health, ‘J. J. Strossmayer’ University, Osijek, Croatia

Background: Nutrition during infancy is a major contributor to growth 
rate. More specifically, breastfeeding patterns can influence child’s early 
growth and, together with maternal lifestyle before and during pregnancy, 
can have long-term effects on the child’s health.
Aim: The aim of this study is to identify the patterns of breastfeeding and 
infant growth in weight in the first year of life in Dalmatia, Croatia and 
link them to maternal lifestyle in order to detect early risk factors for obe-
sity development.
Subjects and Methods: 98 mother-child pairs from the Croatian Islands’ 
Birth Cohort Study were included in the study. Data were collected from 
questionnaires and medical records. Analyses were performed using R 
version 4.2.1 and Python version 3.8.8.
Results: Exclusive breastfeeding is dominant in the first month (82.5%) 
and highly prevalent in the first six months of a child’s life in the CRIBS 
cohort (50%), with a higher recorded prevalence in the island popula-
tions. The results also show that child weight gain in the first 6 months is 
associated with maternal BMI before pregnancy (p<0.01) and that moth-
ers that report unhealthy diet have heavier children (p<0.05). A positive 
association has also been established between breastfeeding and maternal 
socioeconomic status (p<0.05).
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Tab. 1. Variables and time of collection.

Tab. 2. Endocrine-disrupting chemicals measured in maternal urinary samples.
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Association of endocrine disrupting chemicals and their 
mixture with metabolic outcomes in adolescents

Cai, A.1; Portengen, L.1; Lenters, V.2; Cox, B.3; Legler, J.1; Remy, S.3; 
Vermeulen, R.1
1Institute for Risk Assessment Sciences, Department of Population Health 
Sciences, Utrecht University, Utrecht, the Netherlands 
2Julius Center for Health Sciences and Primary Care, University Medical Center 
Utrecht, Utrecht, the Netherlands 
3VITO Health, Flemish Institute for Technological Research (VITO), Mol, Belgium

Background: Exposure to endocrine-disrupting chemicals (EDCs), either 
alone or in mixtures, may affect human health. Current evidence on EDCs 
and metabolic disturbances is still limited and heterogeneous. We exam-
ined the associations between EDCs and their mixture and metabolic out-
comes among Belgian adolescents.
Methods: Our study population included 372 participants enrolled in 
the Flemish Environment and Health Study (FLEHS IV) between 2017 
and 2018. We focused on forty EDCs that were measured in serum or 

urine during 14-15 years of age and were detected in more than 60% of 
participants. Body mass index (BMI) z-score, serum cholesterol and tri-
glycerides levels, and abdominal obesity as metabolic outcomes were all 
measured at the same time as exposure was measured. We fit linear regres-
sion to estimate individual associations between EDCs and metabolic 
outcomes. We used quantile g-computation and Bayesian kernel machine 
regression (BKMR) to assess associations between the EDC mixture and 
metabolic outcomes.
Results: Linear regression showed that 1 SD increase in log-transformed 
polychlorinated biphenyl-180 (PCB-180) was associated with 0.39 SD 
decrease in BMI z-score [β = -0.39, 95 % confidence interval (CI) = -0.49, 
-0.28], 0.13 SD decrease in triglycerides [β = -0.13, 95 % CI = -0.25, -0.02] 
and decreased abdominal obesity risk [OR = 0.02, 95 % CI = 0.004, 0.10]. 
In both quantile g-computation and BKMR, and across three metabolic 
outcomes (BMI z-score, triglycerides, abdominal obesity), PCB-180 and 
Hexachlorobenzene (HCB) contributed the most to the overall mixture 
effect. We did not find significant associations with cholesterol levels.
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The longitudinal effect of cumulative soft drinks consumption 
on the adiposity, weight status, and metabolic indicators 
in Korean children and adolescents

Hur, Y.1; Shin, Y.2
1Department of Family Medicine, CHA Bundang Medical Center, CHA University, 
Seongnam 
2Department of Prescription & Rehabilitation of Exercise, College of Sports 
Science, Dankook University, Cheonan-si

Background: Many studies reported the association between higher soft 
drink intake in children and obesity or metabolic diseases. However, most 
studies in Korea are cross-sectional and just revealed the relationship 
between nutritional status and body mass index (BMI). Therefore, this 
study aimed to investigate the effect of cumulative soft drink intake on 
adiposity, weight status, and metabolic indicators among Korean children 
and adolescents.
Methods: The study included children (215 males, 245 females, mean 
age of 9.89 ± 0.31 years) who participated in the fourth, sixth, and eighth 
periods of the Korean Child–Adolescent Cohort Study. The frequency of 
soft drink intake was collected by self-report. We calculated cumulative 
average soft drink intake at 4 and 6 years and categorized them as low 
(<1/weeks), middle (1–2/weeks), and high (≥2/weeks) consumptions. 
Anthropometric measurements and blood sample analysis were per-
formed at baseline and 2 and 4 years of follow-up. Multivariate analysis 
of variance (profile analysis) was performed to assess longitudinal differ-
ences of change in the adiposity, weight status, and metabolic indicators.
Results: The BMI was highest in the high intake group in males and higher 
in the high intake group in females from the fourth to the eighth period. 
A significant difference was found in gender according to BMI changes 
between intake groups during the sixth to the eighth period (p < 0.01). 
Percent body fat increased from fourth to eighth in females but decreased 
in males, and changes in percent body fat between the intake groups were 
more pronounced in males than in females. The higher the cumulative 
intake, the higher the waist circumference of each period in males. The 
difference between the groups at each time point was evident in the eighth 
period (p < 0.04), but not in females. Fasting glucose and blood pressure 
were higher in the group with high soft drink intake from the fourth to the 
eighth period, but with significant differences between the groups in the 

Conclusion: Our study is the first to investigate the relationship between 
large number of EDCs and several metabolic outcomes in adolescents. 
PCB-180 and HCB were found to be the main contributors of metabolic 
disturbances. Further studies are needed to validate our findings.
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Weight percentiles as an alternative for body mass  
index percentiles for cardiovascular risks factors screening  
in Adolescents – a cross sectional study
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Introduction: A previous study of our group showed that the 75th and 
90th-weight-for-age percentiles correspond well with the body-mass- 
index (BMI) for-age percentiles cutoffs for pediatric overweight and obe-
sity, respectively. This study aimed to assess the use of weight-for-age per-
centiles as a screening tool for the presence of multiple cardiovascular risk 
factors (MCRF) in adolescents.
Methods: A cross-sectional study of adolescents (age 12-19 years) who 
participated in the American National Health and Nutrition Examination 
Survey (NHANES) was performed. Data from 2005-2016 and 2017-2018 
were used as training and validation sets. Height, weight, blood glucose, 
lipid profiles and blood pressure were extracted. CDC weight and BMI-
for-age percentiles were calculated. Receiver operating characteristic 
curve was applied and the area under the curve (AUC) used to evaluate 
the discrimination ability. The maximal Youden’s index value was set to 
establish the optimal threshold value to identify multiple (≥2) cardio-
vascular risk factors according to the International Diabetes Federation’s 
criteria.
Results: The training group included 3,326 adolescents (52% boys, 
median age 16 years, IQR 14-18), and 891 were included in the valida-
tion group. Three hundred and four adolescents (11.2%) in the training 
group had multiple cardiovascular risk factors. Adolescents with MCRF 
had higher weight-for-age percentile (median 95, IQR 73-99 vs. median 
69, IQR 41-91, p<0.001) and higher BMI-for-age percentile (median 96, 
IQR 77-99 vs. median 71, IQR 42-92, p<0.001). A good discrimination 
ability of weight and BMI-for-age percentiles was observed in the train-
ing group (AUC=0.714, AUC=0.730, respectively) as well as similar dis-
crimination slope (18.2%, 19.3%, respectively). Using Youden’s index, the 
87th-weight-for-age percentile was identified as the optimal cut-off value 
for MCRF. For ease, the 90th-weight-for-age percentile was chosen and 
demonstrated sensitivity of 60% and specificity of 74%. Similar values 
were observed in the validation group.
Conclusion: Weight-for-age percentiles may serve as a primary, easy-to-
use, and self-applicable screening tool to identify adolescents with MCRF. 
The discrimination ability of the 90th-weight-for-age percentile is similar 
to using the BMI cut-off for obesity. Using a simple application may serve 
for primary and secondary prevention in addition to the other advantages 
of using weight-for-age percentiles, such as simplifying the screening for 
obesity, determining the magnitude of overweight, and identifying obesity 
when height data are unavailable.

Fig. 1. ROC curves demonstrating the ability of BMI and Weight  percentiles 
to discriminate between adolescence population with and without 
 multiple cardiovascular risk factors.
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Influence of post-natal maternal diet on early baby´s growth
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Introduction: Early metabolic programming may affect susceptibility to 
obesity in adulthood. In this context, special attention is devoted to nutri-
tional status of mothers before and during pregnancy, since it constitutes 
the basal state over which the pregnancy has to develop. After delivery, 
breastfeeding is recognised as a protective factor against adult obesity. 
However, the influence of maternal post-natal diet in milk composition 
and baby growth is mostly understudied in average European popula-
tion. The objective of the study has been to characterise the relationship 
between maternal diet after delivery, breastmilk composition and baby 
growth over the first month of life.
Methods: 101 mother-baby pairs were recruited in the maternity guard, 
all of them were healthy-term new-born babies and exclusively breast-
feed (study approvals IB3464/17 PI and IB3716/18 PI, Research Ethics 
Committee of the Balearic Islands). Mother and baby somatometric 
characteristics were measured at delivery and at 1 month of birth. The 
cohort was divided in two groups according maternal BMI (<25 and >25). 
Breastmilk samples and dietary information (24-hour dietary recall) were 
collected at 1 month after delivery. Milk composition was analysed and 
nutrient intake was quantified by the nutritional software DIAL (Alce 
Ingeniera SL). 
Results: Concerning the somatometric characteristics of the babies, 
maternal BMI both before pregnancy or postpartum was associated 
with higher new-born body weight and cranial perimeter (CP). Higher 
body weight and CP were observed at birth in babies from mothers with 
BMI>25 before pregnancy. This was maintained at 1 month of age and 
also observed when BMI postpartum was >25. Regarding maternal diet, 
no differences in nutrient composition were observed associated with the 
obesity status. Interestingly, post-partum maternal diet influenced baby 
growth. Maternal energy intake positively correlated with both length and 
CP of babies at birth and at 1 month of age, which could be mostly related 
with total lipid intake and the quality of fat. Thus, total lipid, cholesterol, 
saturated (SFA) and mono-unsaturated (MUFA) fatty acid intake posi-
tively correlated with weight, length and CP at 1 month of age. In addition, 
baby body weight at 1 month correlated positively with maternal dietary 
protein and negatively with fibre intake. Concerning breastmilk composi-
tion, an inverse relationship was observed between the lipid and carbohy-
drate content and the growth rate. Weight gain during the first month of 
life was negatively correlated with %lipid in milk and positively with the 
%carbohydrate. Milk energy and protein concentration were both nega-
tively associated with the CP increment in the first month of life.
Conclusion: Maternal BMI, post-natal diet and milk composition influ-
ence babies’ somatometric parameters and growth over the first month 
of life in healthy mother-baby pairs. Quality of maternal diet is modulat-
ing milk composition and baby growth. Further research is going on to 
identify modifiable leading factors which may have a determining effect 
over infant growth and a beneficial impact on the prevention of paediatric 
obesity.

trend change over time. The higher the cumulative intake of soft drinks, 
the significantly lower both genders had high-density lipoprotein choles-
terol levels, as time goes by (males: sixth, p = 0.04; eighth, p = 0.03; girls: 
sixth, p = 0.04, eighth p = 0.03).
Conclusion: These findings provide longitudinal evidence that cumula-
tive intake of soft drinks predicts adiposity, weight status, and metabolic 
abnormality across childhood and adolescence.

PO3.018
Accelerating early growth associates with lower levels of 
branched-chain amino acids at the age of 5 years independent 
of ISO-BMI

Huvinen, E.1; Tabassum, R.2; Tuomaala, A.3; Koivusalo, S. B.4
1Department of Obstetrics and Gynecology, Helsinki University Hospital and 
University of Helsinki, Finland 
2Institute for Molecular Medicine Finland, HiLIFE, University of Helsinki, Helsinki, 
Finland 
3Department of Pediatrics, University of Helsinki and Helsinki University 
Hospital, Helsinki, Finland 
4Department of Obstetrics and Gynecology, Turku University Hospital and 
University of Turku, Finland, & Department of Obstetrics and Gynecology, 
Helsinki University Hospital and University of Helsinki, Finland

Introduction: Accelerating early growth has been associated with later 
metabolic morbidities. In the RADIEL study, accelerating early growth 
associated with adiposity and ISO-BMI already at the age of 5 years[1]. 
According to our unpublished results, maternal lipidomic profile during 
pregnancy associates with offspring early growth profiles. There is, how-
ever, no knowledge, whether early growth associates with metabolom-
ics later in childhood. The aim of this study was to assess associations 
between accelerating early growth and metabolomics at the age of 5 years.
Methods: The RADIEL study recruited 724 high-risk women (with prior 
GDM and/or obesity) and aimed at prevention of GDM with a lifestyle 
intervention during pregnancy[2]. At 5 years postpartum we invited the 
mother-child pairs to a follow-up and assessed anthropometrics, body 
composition (InBody), lifestyle (diet with FFQ and physical activity with 
accelerometer) and blood samples for e.g. metabolomics. Communal 
childcare clinics provided the data on offspring growth during 0-5 years 
and we used latent class mixed modelling to analyze distinct growth pro-
files: ascending, intermediate, and descending[1]. Metabolomics were 
analyzed by targeted nuclear magnetic resonance(NMR) technique. Based 
on PCA, we yielded p=0.003 to be significant after correction for multiple 
testing.
Results: Altogether 243 children attended the follow-up providing both 
metabolomics and growth profile data. Mean ISO-BMI was 22.9(3.74) 
kg/m2 and age 5.1(0.50) years. Altogether 30 children belonged to ascend-
ing, 152 to intermediate, and 61 to descending growth profile. There 
were differences between the groups in ISO-BMI (p<0.001), body fat 
mass (p=0.028) and fat percentage (p=0.021), with the ascending group 
showing higher mean values. ISO-BMI was associated with higher 
omega-3 (p=0.008) and lower bOHbutyrate (p=0.003) and body fat per-
centage with higher glycoprotein acetylation (p=0.008). In linear regres-
sion model, adjusted with age, sex, and ISO-BMI, lower levels of several 
amino acids showed significant associations with the ascending growth 
e.g. total BCAA (p=0.002), alanine (p=0.002), isoleucine (p<0.001), leu-
cine (p=0.006), valine (p=0.005), phenylalanine (p=0.005), and tyrosine 
(p<0.001). These associations were similar when adjusted only with age 
and sex.
Conclusions: Ascending growth profile associates with lower levels of 
BCAA, alanine, and tyrosine at the age of 5 years. This could provide one 
possible link between early growth and later health outcomes.
References
1. Huvinen, E., et al., Ascending Growth is Associated with Offspring Adiposity 

in Pregnancies Complicated with Obesity or Gestational Diabetes. J Clin 
Endocrinol Metab, 2021. 106(5): p. e1993-e2004.
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intervention: study design and methods of a Finnish randomized controlled 
multicenter trial (RADIEL). BMC Pregnancy & Childbirth, 2014. 14: p. 70.
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Is height associated with weight status in children from 
primary schools with social vulnerabilities?
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Introduction: Accelerated growth has been associated with obesity in 
childhood and considered a risk factor for overweight and obesity in 
adulthood (Stovitz et al., 2011; Wells & Cole, 2014). Although some stud-
ies reported associations between adiposity and height gain in childhood 
and adolescence, the independent associations of weight status and height 
in children from social vulnerabilities is not entirely determined. Hence, 
this study aims to analyse the association between height and weight status 
in children aged 6 to 10 from primary schools with social vulnerabilities.
Methods: BeE-school is a cluster randomised controlled trial developed 
in vulnerable Portuguese primary schools identified with social vulner-
abilities (educational territories for priority intervention), comprising 
735 children (380 boys), with a mean ± standard deviation (SD) age of 
8.2 ± 1.2 years at baseline. The child’s weight and height were measured 
with a digital scale SECA 655 using standardised procedures and devel-
oped by trained professionals, to the nearest 0.1 kg. A portable stadi-
ometer was used for height measurement to the nearest 0.1 cm with the 
children with no shoes. BMI was computed as weight (kg)/height (m)2. 
Anthropometric Z-scores (weight, height and BMI) were computed with 
World Health Organization LMS. Weight status considered obesity (BMI 
Z-score ≥ +2SD), overweight (BMI Z-score ≥ +1SD and < +2SD) and nor-
mal weight (BMI Z-score < +1SD). Associations between weight status 
and height Z-score were done with Spearman’s correlation coefficient and 
the differences between weight status were studied with one-way ANOVA 
analysis and Bonferroni post-hoc test. We considered a level of signifi-
cance of 0.05.
Results: We found a direct correlation between weight status and height 
Z-score (rs = 0.376; p < 0.001). Children with obesity (1.2 ± 1.0) and 
overweight (0.7 ± 0.9) are taller than children with normal weight (0.1 ± 
1.0). There were statistically significant differences between categories of 
weight status as determined by one-way ANOVA (F(2,712) = 64.452, p < 
0.001), effect size of 0.153. A Bonferroni post hoc test revealed that the 
height Z-score was statistically significantly different between all catego-
ries of weight status (p < 0.001).
Conclusion: These results emphasize that adiposity is associated with 
greater height in children at primary school with social vulnerabilities. 
The study further supports height as an important health indicator during 
childhood.

PO3.023
A new approach to child weight management: Developing 
and launching an innovative Tier 2 service for children and 
young people living with obesity in Bradford, UK

Williams, R.1; James, J.2; Bryant, M.3; West, J.1; Dunlop, R.2; Davison, P.2; 
Cragg, H.2
1Bradford Institute for Health Research 
2City of Bradford Metropolitan District Council 
3University of York

Introduction: Bradford is the fifth largest metropolitan district in the UK 
and 40% of its families live within the most deprived areas compared to 
UK averages. Local National Child Measurement Programme (NCMP) 
data shows a persistent upward trajectory of childhood obesity with 42% 
of children and young people (CYP) aged 11 years living with overweight 
or obesity. We present the key features, learning and initial findings of 
developing and launching an innovative weight management (WM) ser-
vice for families in Bradford.
Method: Bradford’s new Tier 2 service launched in July 2022 following 
consultation with stakeholders and was influenced by health-focused WM 
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Unsupervised identification of cardiometabolic profiles 
among adolescents: Findings from the PARIS birth cohort 
study
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Introduction: Metabolic syndrome (MetS) is known as a risk factor for 
cardiovascular disease and diabetes but its definition is not yet consen-
sual for teenagers. We aimed to identify cardiometabolic health profiles in 
adolescents from the PARIS (Pollution and Asthma Risk: an Infant Study) 
birth cohort.
Methods: At 15/16 years old, PARIS participants had a health check-up 
including a blood test and completed a self-administered questionnaire 
in addition to a questionnaire filled in by their parents. Cardiometabolic 
profiles were identified in the whole population and by sex, using an 
unsupervised approach: the k-means partitioning method. This analysis 
dealt with all adolescents who had available data on: age, height, weight, 
body mass index (BMI), body composition (fat mass, muscle mass, lean 
mass), waist and hip circumferences, waist-to-height ratio, systolic and 
diastolic blood pressure, cholesterol (total, LDL, HDL), triglycerides, and 
blood glucose. A cardiometabolic risk score was also quantified. Hand 
grip strength was assessed and relative hand grip strength (kg/kg) of the 
dominant hand was calculated. Characteristics of profiles were compared 
using the Chi2/Fisher exact test or the Student’s t-test.
Results: Among 601 adolescents who participated in the health checkup, 
497 (females: 49%) were included in the profile construction. The average 
BMI of the population was 20.1±3.2 kg/m². Using existing definitions, the 
prevalence of MetS ranged from 0.2% to 1.5%. Two profiles were distin-
guished in the whole population, and by sex. The two identified profiles 
had the same pattern (“healthy” and “cardiometabolic risk” profiles) in 
the whole (53.7% vs 46.3%), male (56.9% vs 43.1%), and female (60.2% vs 
39.8%) populations. Compared to the “healthy” profiles, the “cardiomet-
abolic risk” profiles were characterized by a significantly higher weight, 
height, BMI, waist and hip circumferences, fat and lean mass, and a lower 
muscle mass. They included all the participants who lived with obesity 
and overweight, had a higher proportion of waist-to-high ratio greater 
than 0.5 and pre-hypertension. In the whole population and in male pop-
ulation, the risk profiles had also a higher proportion of hypertriglycer-
idemia. The risk profiles had higher cardiometabolic risk score (0.1±0.5 
vs -0.3±0.4; p-value<0.001, in the whole population). Their parents were 
more likely to live with obesity or overweight. They had a higher birth 
weight, an earlier rebound age and puberty. Finally, relative hand grip 
strength was significantly lower within the risk profiles.
Conclusion: Unsupervised classification allowed the identification of two 
different groups by regarding their cardiometabolic health status. These 
profiles were associated with both early signals and hand grip strength, 
a predictor of health. These findings highlighted the need of monitoring 
cardiometabolic health in early life to prevent adult disorders.
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body bioimpedance) and data from questionnaires (Eating Inventory, 
Beck depression inventory, KIDSCREEN) are assessed in adolescents and 
family members before and after the intervention. Laboratory parameters 
and a six minute walk test are only performed in adolescents. Physical 
activity during 12 weeks is supported by fitness bands and weekly vid-
eos with exercise programs. Attendance on telemedicine sessions is 
monitored.
Results: Two groups sessions have so far been completed with the total of 
36 participants. Anthropometry parameters incl. total body fat decreased 
in the majority of adolescents and accompanied adults. Healthy lifestyle 
education and support was associated with improved psychological indi-
ces as well as positive behavioural changes related to healthy choices. The 
concept and detailed analyses, incl. laboratory findings, will be presented. 
Conclusion: Education of healthy lifestyle with the active involvement 
of family members is the cornerstone of paediatric obesity management. 
Telemedicine may be an effective tool to deliver such support esp. for 
remote areas or in settings with the lack of experts. Analyses on greater 
sample size and analyses that compare telemedicine to conventional obe-
sity management are needed and are planned.

PO3.025
Co-creation with Voices of the Lived Experience for Family 
Data Collection on the Provision of Childhood Obesity Health 
Services: A Mixed-Methods Project
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O’Brien, M.4; Oluwajuyigbe, O.4; O’Malley, G.1
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Royal College of Surgeons in Ireland 
2Public Patient Representative, Obesity Research and Care Group, School of 
Physiotherapy, RCSI University of Medicine and Health Sciences, Royal College 
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3Irish Coalition for People Living with Obesity (ICPO), Dublin, Ireland 
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On behalf of the LANDSCAPE steering committee.
Introduction: Public and patient involvement (PPI) is the inclusion and 
contributions of health service-users and individuals in general society at 
every stage of research to enhance processes, outcomes and provide addi-
tional insights, which can be overlooked. A plethora of evidence exists 
pertaining to its benefits(1-5). Within the last decade there has been a 
global drive towards the inclusion of purposeful and meaningful PPI in 
research, policy and decisions around health and social care(6). To assist 
this shift at a more local and culturally appropriate level in Ireland, the PPI 
Ignite Network was established and developed the following core-set of 
values for inclusive and effective PPI throughout all stages of involvement: 
respect, openness, reciprocity and flexibility(7). 
Aim: The Landscape project aimed to integrate PPI at every step from 
pre-commencement through to dissemination. 
Methods: In line with NICE guideline PH47(8) patient-advocate collab-
orators and the views of paediatric and adolescent patients with obesity 
were harnessed in developing the research questions through pilot work 
conducted at one of the collaborator sites (the EASO Paediatric Centre for 
Obesity Management in CHI at Temple Street). This feedback provided 
insight into the referral process involved in accessing the Tier 3 Childhood 
Obesity service and the geographical variation in access to treatment in 
primary care. This guided the project proposal, grant application and led 
to a co-produced plan for PPI throughout the project.
Results: As part of the co-produced plan, PPI partners were identified 
through the CHI clinical service and the Irish Coalition for People Living 
with Obesity - ICPO (https://icpobesity.org/). They were invited as proj-
ect collaborators including parents, advocates and health professionals 
working in paediatric obesity treatment. PPI partners (n=2) were invited 
to all collaborator team meetings for the Landscape project and to addi-
tional PPI specific meetings with the research team. Additionally a youth 

approaches promoted by other local authorities (LAs) in England. The ser-
vice’s novel ‘go-to’ keyworker model of delivery in CYP’s homes provides 
family-orientated and needs-led WM support at the level required for 
each CYP. Further, the Tier 2 service incorporates embedded multidisci-
plinary team (MDT) working (usually found in Tier 3 services) including 
a Senior Dietician, a Senior Mental Health Nurse, WM Advisors trained 
in motivational interviewing and Physical Activity Specialists. 
Referrals for CYP aged 2-19 years who are residents of Bradford with a 
need for WM support can be made via self-referral, NCMP signposting or 
professional referral. The intervention involves a parent/carer telephone 
interview, a 2-hour at-home initial assessment, a tailored and in-depth 
intervention involving six 60-90 minute behaviour-change sessions 
and a 26-week follow-up. A bespoke tool using validated questions was 
designed, piloted and implemented to assess self-reported measures of 
CYP’s health behaviours at three time points (initial assessment, end of 
intervention, follow-up).
Results: Initial response to the new service is positive with growing enthu-
siasm from local system partners reflected in the variety of referral sources 
including GP Assist, health visitors, social prescribers and other health 
professionals who referred 175 CYP since the service’s launch. By January 
2023, a total of 240 face-to-face sessions have been delivered with families 
and 20 CYP have now completed the six-session intervention. Assessing 
CYP’s fruit and vegetable consumption, family eating behaviours, physi-
cal activity time, total screen time and emotional wellbeing scores helps 
to evaluate the intervention’s influence on healthy lifestyle outcomes. The 
service continues in 2023 with further data collection and analysis. 
Conclusion: Developing the Tier 2 service with a keyworker model of 
home-based delivery and MDT health-focused support is a novel and 
innovative WM approach. The research and learning from Bradford’s 
needs-led and family-orientated service can help other LAs and providers 
in facilitating suitable approaches for CYP living with obesity.

PO3.024
CArdioMetabolic Prevention (CAMP) pilot study in 
adolescents: Telemedicine as a tool for family healthy lifestyle 
support

Aldhoon Hainerova, I.1; Klimova Rychova, A.1; Divoka, J.1;  
Hartmanova, K.1; Petioky, J.2; Finkova, M.1; Romanova, M.1; Monkova, I.1; 
Lhotska, J.1; Svetnicka, M.1; Rucklova, K.1; Selinger, E.3
1Department of Children and Adolescents Faculty Hospital Kralovske Vinohrady 
and Third Faculty of Medicine Charles University Prague 
2Kladruby Rehabilitation Institute 
3Department of Epidemiology and Biostatistics Third Faculty of Medicine 
Charles University Prague, National Institute of Public Health

Introduction: Childhood obesity represents a global health problem 
of the 21st century and is associated with significant financial costs. 
Increased body weight is primarily related to obesogenic environment 
with decreased physical activity, increased sedentarism and unfavorable 
psychosocial factors. A complex care for patients with obesity is time-con-
suming and requires a comprehensive approach of multidisciplinary team 
including psychotherapists and therapists trained in cognitive behavioral 
therapy. Identification of effective strategies to promote and maintain 
healthy lifestyle in adolescents and their families is, therefore, desirable. 
The use of telemedicine in group sessions in the field of pediatric obesitol-
ogy has not sufficiently been studied. CAMP pilot study aims at studying 
the effectiveness of combined intervention in the treatment of obesity and 
cardiometabolic complications in adolescents aged 12-19 years with at 
least one adult family member. 
Methods: Adolescents with obesity (BMI >97 centile for age and gender) 
aged 12-19 years with unhealthy lifestyle and with exclusion of secondary 
causes of obesity may be included in the study. Each group consists of max-
imum 12 adolescents with at least one family member. The intervention 
is composed of one face-to-face group session and a subsequent 12-week 
support of adolescents and their parents via telemedicine held weekly. 
Both forms of intervention include all aspects of a healthy lifestyle –  
nutrition, exercise and mental health. Anthropometry parameters (incl. 
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program (The HOLBAEK model). The parents answered the WORQ 
and data regarding self-reported parental height and weight, as well as 
the height and weight computed to a body mass index standard deviation 
score (BMI SDS) for their offspring, were gathered. Descriptive statistics 
were used to show the sample characteristics; e.g. anthropometry, demog-
raphy and WORQ response, which was divided into five pre-defined WF 
domains (Cognition, Activities of daily life (ADL), Physical, Self care and 
Sensory). Responses to the WORQ was categorised from 0-10, where 0 is 
having no problem and 10 is having a great problem. Association between 
parental WF and the degree of overweight among their offspring was ana-
lysed with linear regression.
Results: One hundred and fifty-five parents (female 74.8%, median age 
42 years [IQR 37.3-46.0] of children and adolescents with obesity were 
included. Seventy-nine percent of the parents had overweight or obesity 
(median BMI 31.3 kg/m2 [IQR 26.6-35.1]), 81.1% were employed and 
43.4% had a vocational education level. The mean level of WF in the five 
domains was ranging from 0.8 to 3.3, with “sensory” having the lowest 
mean and “self-care” having the highest. Overall, we found no associa-
tions between the five WF domains and BMI SDS of the child/adolescent 
(Domain 1, Cognition: β 0.09 [-0.34; 0.53]; Domain 2, ADL: β 0.11 [-0.31; 
0.52]; Domain 3, Physical: β 0.23 [-0.26; 0.73]; Domain 4, Self care: β 0.31 
[-0.40; 0.83]; Domain 5, Sensory: β 0.21 [-0.25; 0.56]). When adjusting for 
parental age, sex, BMI, educational level and work status no significant 
associations were observed.
Conclusions: The WF among parents of children and adolescents with 
obesity was overall good estimated by WORQ. However, the question-
naire detected a lower function within the domain of self care, compared 
to the physical, ADL, cognition and sensory domains. This study did not 
establish associations between parental WF and the degree of obesity 
in their offspring. Future studies investigating the association between 
parental WF and the treatment response in their offspring during obesity 
treatment, would be of great interest.
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Association between paediatric obesity and early adult 
health care utilisation – can we learn from cross-country 
comparisons?
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Introduction: Paediatric obesity affects long-term health with potential 
effects on adult health care utilization. Adult utilisation may depend on 
access and efficiency of treatment during childhood, but such long-term 
data is rarely available. Consequences of childhood access to obesity 
health care, may be studied by comparison of two high quality registries: 
The Swedish Childhood Obesity Treatment Register (BORIS) and the 
Norwegian population-based survey Young-HUNT3. However, apply-
ing data from two countries introduce substantial validation and esti-
mation challenges. We aim to explore how data from two countries can 
be utilised for evaluation purposes, and we examine long-term data to 
understand factors that affect health care utilisation of individuals who 
had obesity in adolescence. We have assessed two measures of health care 
utilisation during the first 10 years of adulthood: Proportion of population 
receiving hospital services and costs of hospital services. In addition, we 
explore to which extent hospital services are associated to obesity-related 
comorbidities. 

panel consisting of four adolescents with obesity was established and meet 
every second month. During these meetings, PPI collaborators and youth 
panel members guided the research team on core tasks including lan-
guage choice, the design, development and piloting of surveys and topic 
guides; the design and development of project materials (website (https://
rcsi-landscape.eu/), consent forms and information sheets); and recruit-
ment of participants. In addition the PPI and Youth Panel co-produced 
project resources and knowledge translation plans for disseminating proj-
ect outputs with the public. 
Discussion: With consideration of the core-set of values for PPI(7), 
PPI has been essential in the development, planning and implementa-
tion of the Landscape project by enhancing the protocol, optimising the 
data collection plan and interpretation of results, and facilitating rele-
vant knowledge translation activities. Additionally through this process, 
the Landscape project has addressed specifically Action 6.8 of the Irish 
Obesity Policy and Action Plan by involving service users(9).
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Work-related functioning in parents to children and 
adolescents with obesity
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1The Children’s Obesity Clinic, European Centre of Obesity Management, 
Department of Paediatrics, Holbaek University Hospital, Holbaek, Denmark 
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Holbaek, Denmark 
3The Children’s Obesity Clinic, European Centre of Obesity Management, 
Department of Paediatrics, Holbaek University Hospital, Holbaek, Denmark, 
Faculty of Health and Medical Sciences, University of Copenhagen, 
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Introduction: The aim of this study was to describe the work functioning 
WF among parents to children and adolescents with obesity, using the 
Work Rehabilitation Questionnaire (WORQ). Furthermore, we investi-
gated the association between parental WF and the degree of obesity in 
their offspring.
Methods: This cross-sectional study included parents of children and 
adolescents with obesity at baseline in a family-based obesity treatment 
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Effect of a 10-week multicomponent lifestyle camp on  
BMI-SDS, body composition, metabolic markers and  
quality-of-life in children with overweight or obesity

Jakobsen, D. D.1; Brader, L.2; Bruun, J. M.3
1Steno Diabetes Center Aarhus, Aarhus University Hospital, Denmark; 
Department of Clinical Medicine, University of Aarhus, Denmark; Danish 
National Center for Obesity 
2Arla Innovation Center, Global Nutrition, Aarhus; Denmark 
3Steno Diabetes Center Aarhus, Aarhus University Hospital, Denmark; 
Department of Clinical Medicine, University of Aarhus, Denmark; Danish 
National Center for Obesity; Department of Nutrition, Exercise, and Sports, 
University of Copenhagen, Denmark

Introduction: Obesity in childhood is highly predictive of continuous 
obesity into adulthood and furthermore, children with obesity tend to 
have impaired quality-of-life (QoL) compared to their lean peers (1, 2). 
This study aimed to investigate the effect of a 10-week multicomponent 
lifestyle camp on weight loss, metabolic markers and QoL in children 9-15 
years of age with overweight or obesity. 
Methods: Participants were recruited from two multicomponent lifestyle 
camps (Julemærkehjem) in Denmark. All participants had anthropomet-
rics measured, a subsample of participants had blood samples collected 
and participants answered the validated PedsQL 4.0 questionnaire to 
assess QoL. Answers from the PedsQL questionnaire was transformed to 
a 0-100 scale with higher scores indicating better QoL. Total QoL scores 
were subdivided into a physical, emotional, social and school related QoL 
score. Anthropometry, blood samples and QoL data were collected at 
baseline and 10-weeks (after camp). 
Results: One-hundred-and-fifty-eight children with overweight or obe-
sity (mean BMI-SDS 2.6 ± 0.7) were included at baseline of which 67 had 
blood samples collected and 130 answered the PedsQL questionnaire. 
Body weight (-6.4 kg, p<0.00), BMI-SDS (-0.58 SD, p<0.00) and body fat 
(-5.81%, p<0.00) were significantly decreased after camp with no changes 
in skeletal muscle mass (0.01 kg, p=0.92). Significant improvements were 
found in total cholesterol (-0.54, p<0.00), HDL (-0.07, p=0.00), LDL 
(-0.36, p<0.00), triglycerides (-0.22, p=0.00), alanine aminotransferase 
(-4.90, p<0.00), aspartate transaminase (-2.51, p=0.00) and uric acid 
(-0.03, p<0.00). All QoL scores increased significantly (p<0.00) from base-
line to 10-weeks with greatest improvements found in social QoL (17.69, 
p<0.00). No differences were found between boys and girls. 
Conclusion: Attending a multicomponent lifestyle camp for 10 weeks 
effectively decreased BMI-SDS in children with overweight or obesity and 

Methods: The cohorts include individuals born 1987-1992 in 1) indi-
viduals in BORIS who have received at least one year of treatment and a 
matched comparison group from the general population, and 2) the popu-
lation-based Young-HUNT3 Survey in Norway where no paediatric obe-
sity treatment was available at the time. Childhood obesity was identified 
at the median age of 14 years in BORIS and 16 years in Young-HUNT3. 
Individuals were linked to the national patient registers which contains 
data of hospital service and utilisation of healthcare was investigated 
between 18 and 28 years of age. h Outpatient or inpatient hospital care 
services were measured. The difference in health care utilisation between 
those with obesity in adolescence and the control population was calcu-
lated annually. Costs are estimated from each country’s diagnosis related 
group (DRG) information. Comorbidities are identified by ICD10-codes 
for: cardio-metabolic diseases, birth and pregnancy complications, men-
tal health problems and substance abuse, musculoskeletal pain and inju-
ries, and obesity. Statistical analyses are based on descriptive statistics and 
regression methods. 
Results: Preliminary descriptive statistics indicate higher level of hospital 
service utilization from age 18 for the Swedish clinical sample (BORIS) 
compared to controls. For the Norwegian Ung-HUNT3 obesity cohort 
hospital service utilisation is indicated to be higher than controls from 
age 25. Comparing the two samples the difference between Sweden and 
Norway seems to level off reaching the age of 26-28. Final results includ-
ing costs and comorbidities will be presented at the conference. 
Conclusion: Despite treatment during childhood children with obe-
sity were more frequently utilising health care at an early adult age. It 
is possible that individuals who have health care support during child-
hood are more prone to seek medical support as young adults which may 
hide the potential beneficial effects of early treatment on health. These 
exploratory and indicative results can contribute to potential modelling 
improvements.

Fig. 1. Proportion of individuals with at least one outpatient and/or inpatient visit at 18 to 28 years of age for individuals with obesity in adolescence 
compared to controls in Sweden (BORIS cohort and controls) and Norway (YoungHUNT cohort). Health care.

D
ow

nloaded from
 http://karger.com

/ofa/article-pdf/16/Suppl. 1/1/3919110/000530456.pdf by guest on 23 June 2023



Obes Facts 2023;16(suppl 1):1–351
DOI: 10.1159/000530456

Abstracts 197

Conclusion: Our data supports the concept that obesity is a heterogenous 
disease and will help to better understand and predict treatment responses 
in patients with obesity. Further investigations with the federated database 
of SOPHIA will allow validation and further research on obesity pheno-
types and treatment responses. 
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PO3.030
Implementation of a healthy lifestyle program with  
children from primary schools with social vulnerabilities:  
the BeE-school
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School of Nursing, University of Minho, Braga, Portugal; UICISA:E,The Health 
Sciences Research Unit: Nursing, School of Nursing of Coimbra, Coimbra, 
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Introduction: Non-communicable diseases (NCDs) were included in the 
Sustainable Development Goals aiming at reducing premature mortality 
by one-third by 2030 (United Nations, 2015). These diseases have been 
grouped with others, such as COVID-19, aggravating the current scenario 
and requiring greater action in primary prevention, particularly in vul-
nerable social groups, in conditions of inequality and inequity. BeE-school 
aims to evaluate the effectiveness of an intervention program, based on 
promoting healthy lifestyles and health literacy, on children’s health con-
ditions between 6 to 10 years old.
Methods: BeE-school is a cluster randomised controlled trial conducted 
in the north of Portugal. Seven hundred and thirty-five children from 10 
primary schools with social vulnerabilities enrolled on the study, with a 
mean (SD) age of 8.2 (1.2). Primary schools were randomised to either 
intervention (receive BeE-school program, focused on teachers’ and par-
ents’ education, based on healthy lifestyles and health literacy) or control 
group (received standard education and health care).
Data collection will occur in two moments (baseline, before the interven-
tion, and follow-up, four months after the beginning of intervention) and 
include anthropometric (e.g., weight, height, waist circumference) and 
blood pressure measures, dietary intake (24-hour recall), physical activity, 
sedentary behaviour and sleep (Actigraph GT3X+ accelerometers– 24h/
day over seven days – except for water activities like swimming or bath), 
health literacy (European Health Literacy Survey Questionnaire) and 
quality of life (Kidscreen).
Children were evaluated at schools by trained researchers using stan-
dardised procedures. Parents’ sociodemographic status, health literacy, 
infodemic resilience, parenthood and lifestyle variables (sleep, physical 
activity, adherence to the Mediterranean diet), were measured through 
questionnaires.
The intervention program was designed considering the actors’ and stake-
holders’ perspectives (e.g., children, teachers, family), assessed by focus 
groups. The program is being implemented from December 2022 until 
March 2023 as follows: healthy eating at school (lunch and snacks); food 
waste; 24h-movement, physical activity, sedentary behaviour and sleep; 
screen time; cooperative learning; school-family relationship; self-regu-
lation and emotional expression; resilience to infodemic; digital health 
literacy and parental control. The sessions last between 1 and 2 hours and 
are mostly online. Between each session, teachers will have challenges 
that they should implement in their classroom or send to parents (e.g., do 
some recipes together, go for a walk) 
Results: It is expected to improve children, families and teachers’ health 
literacy and infodemic resilience. Also, it is expected to enhance healthy 
lifestyles in children, reduce physical risk factors of NCDs, and obtain a 
feasible intervention programme about health promotion and NCD pre-
vention for children with social vulnerabilities.
Conclusion: Implementation of BeE-school will support that healthy 
lifestyles and health literacy should be emphasized in schools to optimise 
children’s growth.

resulted in favorable change in body composition and metabolic mark-
ers. In parallel, total QoL, physical QoL, emotional QoL, social QoL and 
school related QoL improved from baseline to 10-weeks (after camp). 
Long-term effects will be investigated after 52-weeks, 3 years, 5 years, 
7 years and 10 years. 
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Symposium title: Stratification of Obesity Phenotypes 
to Optimize Future Therapy (IMI SOPHIA Project).  
Preliminary discoveries from SOPHIA

Schloot, N. C.
Clinical Development, Lilly Germany GmbH, Bad Homburg, Germany

On behalf of SOPHIA partners 
Introduction: Treatments and environmental factors influence body-
weight in patients with type 1 diabetes (T1D), type 2 diabetes (T2D) and 
obesity.
Methods: We accessed data registries DPV (Prospective Diabetes 
Follow-up Registry Diabetes-Patienten Verlaufsdokumentation), APV 
(Prospective Obesity Follow-up Registry in patients with obesity) and 
ABOS (Biological Atlas of Severe Obesity). These were used to analyse 
data from German/Austrian /Swiss/French patients with T1D, T2D or 
obesity.
First, we investigated the effect of insulin treatment on weight gain, HbA1c 
and total daily insulin dose (TDD) in 5331 youths with type 1 diabetes 
(T1D) treated with continuous subcutaneous insulin infusion (CSII).
Second, we investigated the effect on insulin treatment on weight after 2 
years in adult insulin-naïve patients with T2D from DPV.
Third, in a cross-sectional study from APV, we investigated how the 
COVID-19 pandemic in 2020 affected pediatric patients treated in obesity 
centers and differed compared to 2018 and 2019.
Fourth, an easy to use and interpretable model for predicting 5-year 
weight trajectories after bariatric surgery was developed based on artifi-
cial intelligence.
Results: 1) Pediatric T1D treated with CSII showed 4 groups of diverging 
Delta-HbA1c, Delta-BMI-SDS, and Delta-TDD patterns. Group 1 (12%) 
was characterized by modest HbA1c increase thereafter, TDD reduction, 
and stable BMI-SDS. In Group 2 (39%), increasing HbA1c, decreasing 
BMI-SDS, and stable TDD were found. By contrast, sustainably improved 
HbA1c, increasing BMI-SDS, and stable TDD were observed in Group 3 
(32%). Group 4 (17%) was characterized by increasing levels for HbA1c, 
BMI-SDS, and TDD (Tauschmann 2021). 
2) Response to insulin initiation in 5057 adult patients with T2D showed 
3 heterogeneous groups with either BMI increase (delta-BMI: +4.0 kg/m2 
after 2 years; 12% of patients); slight BMI increase (+0.4 kg/m2; 80%); or 
BMI decrease (-3.2 kg/m2; 8%) (Prinz 2021). 
3) The investigation of pediatric patients with obesity from APV showed 
after adjustment for sex, age and migratory background a BMI-SDS in 
2020 (COVID-19 pandemic) of + 2.60 [2.58; 2.62] which is above the 
BMI-SDS of + 2.56 [2.55; 2.58] in the years 2018 und 2019 (Galler 2022). 
4) Easy-to-use AI Calculator Predicting 5 y-Weight Trajectories After 
Bariatric Surgery was developed including multiple variables such as age, 
weight, height, smoking status, diabetes status and type of gastric surgery 
and was installed online at Bariatric Weight Trajectory Prediction (univ-
lille.fr) (Pattou 2022). 
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Addressing Pediatric Health Indicators in Population Health: 
An Obesity Case Study

Eneli, I.1; Orcozo, R.2; Walston, M.3; Robinson, V.2; Amponsah, A.2;  
Tindall, A.2
1Center for Healthy Weight and Nutrition, Nationwide Childrens Hospital; 
Department of Pediatrics, The Ohio State University, Columbus, Ohio 
2Nationwide Children’s Hospital 
3Akron Children’s Hospital, Akron Ohio

In 2015, The National Academy of Medicine proposed the Vital Signs, 
which advocated for health care systems to be accountable for the health 
of their community. Based on this concept, Nationwide Children’s 
Hospital (NCH) launched Pediatric Vital Signs (PVS), a population health 
initiative focused on eight child-health indicators, including obesity in the 
county. The approach for the PVS - Obesity is centered on clinic-com-
munity integration to build synergy in outcome. Key tenets of the PVS 
approach include population-level change and measures, focus on part-
nerships e.g., healthcare systems, physician practices, community organi-
zations, and to target disparity and inequity in interventions. 
Objective: To describe a population health initiative targeting childhood 
obesity using a clinic-community collaborative framework. 
Method: For PVS, the proportion of children with overweight and obe-
sity (Body Mass Index (BMI) ≥ 85%tile) seen at three large primary care 
practices (Nationwide Children’s Hospital Primary Care Network,(PCN), 
the School Based Health Clinics (SBHC) and a large community Private 
Practice (CPP) is used as a proxy for Franklin County prevalence rates. 
Integration strategies include partnering with a public health insurer 
using the Extension for Community Healthcare Outcomes (ECHO) 
platform to train and support primary care practices; partnership with 
Non-profit organization to address food access, advocacy, education; and 
coalition building. The PVS-obesity framework is outlined in Figure 1. 
Results: The proportion of children with BMI >= 85th percentile at the 
implementation of PVS was 37.8%. From 2020 (Q1) indicating onset 
of COVID pandemic, the rates increased to a peak of 46.1% in 2021 
(Q2), declining steadily to 41% by 2022 Q4 (Figure 2). The Extension 
for Community Healthcare Outcomes (ECHO) program has trained 70 
healthcare participants, 76% physicians. Change in comfort with manag-
ing childhood obesity improved by clinic-community integration activi-
ties include distribution >700 food boxes and meal kits to patients living 
in low resourced neighborhood with high levels of BMI, >2650 Produce 
Boxes during the pandemic to address food insecurity among clinic 
patients, enrolled 177 families (>350 participants) in cooking classes. The 
Coalition led the drive that passed Healthy Beverage City Ordinance in 
2020 (Q4) requiring restaurants to make healthy drinks - water, low-fat 
milk and 100% fruit juice (6oz)- the default options offered with restau-
rant kids’ meals
Conclusion: The pattern of change in proportion with BMI >=85% seen 
between 2020 and 2022 can be attributed to (1) differential make up of 
patients accessing care during the pandemic; (2) Marked weight gain 
leading to a switch in category between pre-pandemic normal weight and 
overweight/obesity category; and (3) slowdown in weight gain in the 2021.
The rise in rates reflects an increased strain on pediatric clinician, 
healthcare system and community. Using an integrated clinic-commu-
nity approach to maximize synergy of interventions offers a pragmatic 
approach for health care systems to address obesity and improve quality 
of life for children in the community.

PO3.031
Changes in bone mineral content and density in adolescents 
with obesity: influence of nutritional and physical activity 
behaviors

Videira Silva, A.1; Fonseca, H.1
1Pediatric University Clinic, Faculty of Medicine, University of Lisbon, Lisbon, 
Portugal 
2Pediatric Obesity Clinic, Department of Pediatrics, Hospital de Santa Maria, 
Lisbon, Portugal 
3CIDEFES (Centro de Investigação em Desporto, Educação Física, Exercício e 
Saúde), Universidade Lusófona, Lisbon, Portugal

Introduction: The main aim of the present study was to explore the influ-
ence of nutritional and physical activity (PA) changes (and their interac-
tion) on bone mineral density (BMD) in adolescents with obesity under 
a weight loss program, a population that may be at a higher risk of early 
development of osteoporosis, not only due to an adverse effect of obesity, 
and obesity-related comorbidities, on bone metabolism, but also due to 
inadequate nutritional behaviors, including low calcium intake, and low 
levels of physical activity, usually observed in this population.
Methods: Data from 71 adolescents (93.0% Caucasian, 57.7% girls), 
aged 15.1 (± 1.6) years, with a BMI z-score of 3.03 (± 0.78), followed for 
9 (± 3) months, were analyzed. Associations between anthropometrics, 
body composition, cardiorespiratory fitness, PA, nutritional, and changes 
in bone-related parameters were performed with partial correlations 
controlling for race, sex, age, pubertal status, height, and comorbidities 
(presence/absence). Predictive models of overtime changes in BMD and 
BMD z-score were performed using Linear regressions adjusting for con-
founding variables (i.e., race, sex, age, pubertal status, exercise type, VO2, 
comorbidities, protein and CH intake or TEI).
Results: At baseline, 2 (2.8%) presented an impairment in BMD z-score 
(<-2 SD), and 9 (12.7%) showed an overtime decrease in BMD; 1 (1.4%) 
participant showed to meet the European Food Safety Authority (EFSA) 
recommendations for calcium intake, and 19 (26.8%) the PA guidelines. 
Overtime changes in fat and bone-free mass (%) and waist-to-height ratio 
were positively (r= 0.36, p=.003) and negatively (r= -0.26, p=.033) associ-
ated with BMD, respectively. Adjusting for all the confounding variables, 
changes in CH and protein content showed to be positively, and negatively 
associated with BMD z-score variance, respectively (β= 0.43, 95%CI: 0.01, 
0.04, p=.001; β= -0.56, 95%CI: -0.05, -0.02, p<.001). Additional analysis 
suggested a mediation role of exercise type on the relationship between PA 
and BMD z-score, with participants exposed to strength exercise showing 
higher improvements in BMD (Z=-4.01, p<.001).
Conclusion: For each 0.4% increase in CH diet content, and 0.6% decrease 
in protein content it may be expected an increase in 1 unit of BMD z-score 
in adolescents with obesity. The impact of PA on BMD may be dependent 
on the exposure of strength exercise.
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Biomédica en Red Fisiopatología de la Obesidad y Nutrición (CIBERobn), 
Instituto de Salud Carlos III, 28029 Madrid, Spain; Deparment of Medicine, 
Division of Endocrinology, Centre de Recherche du Centre Hospitalier 
de Sherbrooke, Université de Sherbrooke, Sherbrooke, Quebec, Canada; 
Pennington Biomedical Research Center, Baton Rouge, Louisiana, USA

Introduction: Time restricted eating (TRE) consist of concentrating 
all daily food intake to a pre-stablished time window, usually less than 
10 hours, fasting for the rest of the day. Preliminary evidence coming from 
clinical cases and a pilot clinical trial, all conducted in the USA, suggest 
that TRE is feasible and effective in adolescents with obesity. In this study, 
we aimed to test the feasibility of an 8-week TRE intervention in Spanish 
children or adolescents with obesity and metabolic comorbidities, and to 
investigate its efficacy for improving body weight and composition, and 
metabolic health.
Methods: Thirteen children or adolescents (11 male and 2 female; 10–16 
years old) with obesity and at least one cardiometabolic risk factor (hepatic 
steatosis, insulin resistance, or dyslipidemia: hypertriglyceridemia, high 
LDL cholesterol or low HDL cholesterol) were enrolled during the first 
phase of this ongoing clinical trial. Participants were randomly allocated 
to either a TRE or a control intervention for 8 weeks. After a wash-out 

PO3.033
A crossover randomized controlled trial investigating time 
restricted eating as a potential treatment for paediatric 
obesity: the TREPO study

Martin Masot, R.1; Herrador Lopez, M.2; Merchan Ramirez, M.3;  
Rivera Cuello, M.4; Navas Lopez, V. M.2; Sanchez Delgado, G.5
1Pediatric Gastroenterology and Nutrition Unit, Hospital Regional Universitario 
de Málaga, IBIMA, Málaga, Spain; Institute of Nutrition and Food Technology 
“José Mataix”, University of Granada, Granada, Spain 
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3PROFITH “PRO-moting FITness and Health Through Physical Activity” Research 
Group, Sport and Health University Research Institute (iMUDS), University of 
Granada, Granada, Spain 
4Pediatric Endocrinology Unit, Hospital Regional Universitario de Málaga, 
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Figure describes the approach used for population health initiative bridging clinic-community integration.

Fig. 1. The Pediatric Vital Sign (PVS)- Obesity Framework.

Fig. 2. Proportion of overweight and obesity 2015-2022.
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these 129 patients, improved working memory, ability to shift attention 
and verbal fluency was observed. In the 40 patients that underwent MRI, 
no changes in brain structure and function were found. Complete data 
acquisition will be finished in March 2023.
Conclusion: Preliminary results suggest that cognition improves after 
BS. So far, no changes have been found in brain structure and function 
after BS. Analysis of the complete data set will show if improved cognition 
is also associated with changes in brain function and structure 2 years 
after BS.
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Childhood Obesity Education for Health Professionals: 
A Systematic Review of Interventions

Ferdous, F.1; O’Malley, G.2
1Obesity Research and Care Group, School of Physiotherapy, Division of 
Population Health, RCSI University of Medicine and Health Sciences, Dublin, 
Ireland 
2Clinical and Training Lead, Child and Adolescent Obesity Service, Children’s 
Health Ireland at Temple Street, Dublin, Ireland

Background and Objective: Clinical guidelines highlight the urgent need 
for health professional (HPs) training to effectively meet the needs of child 
and adolescent obesity (CO) in practice. This systematic review evaluated 
and summarised current evidence related to the impact of HP educational 
interventions related to childhood obesity management (ObEdu).
Methods: The review was conducted according to PRISMA guidelines. 
PubMed, Web of Science, and Google Scholar were searched using a pre-
defined search strategy. Studies were eligible for inclusion if they: were 
published in English between 01/012002 to 31/12/2022 and reported on 
HP educational interventions addressing the management of CO. Data 
were extracted related to HP characteristics, the type, content and length 
of the educational intervention delivered, and any subsequent impacts on 
health/care at the level of the child. We explored whether interventions 
addressed learner’s knowledge, attitude, self-efficacy, skill, or related to 
behaviours that are currently recommended as the bedrock of obesity 
management in clinical guidelines. 
Results: After screening and applying inclusion/exclusion criteria, 12 
studies were included in this review, where nine included multidisci-
plinary health professional learners (HPs) and three focused on training 
at specific paediatric clinics. Training interventions were delivered online 
(n=2), face-to-face (n=8), or in combination with in-person lectures 
(n=2), assigned reading, preceptorship with experienced providers (i.e. 
nutritionists, pediatricians etc.), and observation of clinical interactions 
between experienced professional and family. Training included infor-
mation on diagnosis, prevention, treatment, communication skills, refer-
ral options, nutrition, exercise, and health behaviour change. One study 
focused on obesity management tools required for healthcare profession-
als. The length of training interventions delivered to HPs ranged from 
one hour to eight days with additional follow-up utilizing website visits 
and emails with attached educational materials. A single study reported 
that educational training in tandem with an office-based distribution 
of tools to promote the translation of recommendations showed better 
results than educational training alone. While, most of the studies (n=10) 
reported an improvement in skills and knowledge of healthcare providers 
related to counselling families; obesity assessment; promotion of nutrition 
and physical activity behavior; documentation; and referrals, few (n=2) 
reported using an andragogical approach or teaching model to assess 
knowledge, skill, or HP behavior before or after educational intervention. 
Conclusions: Trainers and educators of HPs have developed educational 
initiatives for HPs to build understanding related to managing CO but 
from this review there was a dearth of evidence describing interven-
tions in detail, the assessment methods used, whether the interventions 
addressed clinical competence relevant to CO management or whether 
training impacted on patient-level experience or outcomes. A sound 
andragogy for HP teaching and learning related to CO management is 
urgently required.

period of at least 4 weeks, the participants completed the remaining 
intervention. During the TRE intervention, participants were instructed 
to confine all their eating events to a maximum of 10 hours, during at 
least 5 days per week. Moreover, participants were invited to reduce their 
eating window to 8 or 9 hours if they considered it feasible during the 
last 4 weeks of the intervention. During the control intervention, partici-
pants were instructed to maintain their habitual eating time window (> 13 
hours). Anthropometrics (height, weight, waist circumference and blood 
pressure) and body composition (dual X-ray absorptiometry) assessments 
were performed before and after each intervention. Blood markers of 
metabolic health were assessed at the end of each intervention by stan-
dard methods.
Results: One participant dropped the study, while 2 were discontinued 
for not engaging with the eating time monitoring system. Therefore, 10 
participants (9 male and 1 female) completed the 2 interventions. The 
TRE intervention was successful in reducing the eating window of partici-
pants (9.8±0.5 vs 12.9±0.6 hours; P<0.001). However, we did not observed 
changes in body mass index (Δ Z-score: -0.16±0.23 vs -0.15±0.20; 
P=0.916), waist circumference (Δ Z-score: -0.34±0.59 vs -0.06±0.18; 
P=0.128) or fat mass percentage (-1.26±3.23 vs -1.02±2.50 %; P=0.834). 
Likewise, blood glucose, insulin, HOMA-IR, triglycerides, cholesterol 
(total, LDL or HDL), C-reactive protein and hepatic transaminases 
remained unaltered (all P>0.180). In contrast, we did observe differences 
in systolic blood pressure (9.94±17.11 vs -1.44±9.24 mmHg, P=0.040) and 
glycated hemoglobin (5.48±0.14 vs 5.36±0.16 %; P=0.030), all favoring the 
control intervention.
Conclusion: These preliminary results suggest that although a 10-h TRE 
seems to be feasible in Spanish children and adolescents with obesity, it 
might not be effective for improving body weight and composition, or 
metabolic health. Moreover, some adverse effects such an increase in 
blood pressure and glycated hemoglobin deserve further investigation.
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Impact of bariatric surgery on brain structure and function. 
The BARICO study
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Wiesmann, M.1; Hazebroek, E.2; Kiliaan, A.1
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Background: Increased body mass is associated with cognitive impair-
ment, structural brain changes and neurodegenerative diseases. Bariatric 
surgery (BS) can effectively decrease body mass, which is associated 
with improved cognition. However, the impact of BS on cognition is not 
equally distributed across patients and underlying mechanisms are not 
fully understood. Therefore, we aim to investigate the effect of Roux-en-Y 
gastric bypass (RYGB) surgery on different measures of cognition and 
structural and functional brain changes.
Methods: Within the BARICO study (Bariatric surgery Rijnstate and 
Radboudumc neuroimaging and Cognition in Obesity, Dutch trial reg-
istry: NTR7288), 150 patients (age 35-55, both men and women) will be 
tested using neuropsychological tests and anthropometric measurements 
before, and two years after RYGB. Inclusion lasted from 2018 till 2021. 
The neuropsychological tests focus on working memory, episodic mem-
ory, ability to shift attention and verbal fluency. Furthermore, a subgroup 
of 75 participants will undergo MRI before, and two years after BS, to 
assess cerebral blood flow (CBF), spatial coefficient of variation (COV) 
brain volume and white matter hyperintensities (WMH). With repeated 
measures ANOVA differences over time in cognition, CBF, COV, brain 
volumes and WMH are determined.
Results: In the preliminary analyses, 129 patients completed the two years 
of follow-up, of which 40 patients underwent MRI before and two years 
after BS. Total body weight loss was 33.5±6.6% two years after BS. Within 
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The effectiveness of insole placement for nursing students 
with obesity in Taiwan

Liu, P.; Hou, I.
Department of Nursing, College of Nursing, National Yang Ming Chiao Tung 
University, Taipei, Taiwan

Introduction: Nurses are among one of the heaviest groups compared 
with other healthcare providers. However, less efforts have been made to 
concur this health burden. Nurses with obesity may suffer from more fre-
quent musculoskeletal discomforts including low back pain, foot pain, or 
muscle strains and even lead to a compromised level of working perfor-
mance and quality of life. Even less attention was paid to student nurses 
regarding their musculoskeletal discomforts though previous studies 
found that their musculoskeletal symptoms may start to accumulate after 
they begin their clinical training especially for those who are living with 
obesity. 
Methods: An interventional study was applied during Sep. 2022 till Jan. 
2023. A group of nursing students living with obesity were asked to wear 
a supported insole during their every day clinical training. Pre- and 
Post-test was performed to inquiry their perceived stress level regarding 
practicum training. Brief Pain Inventory (BPI) for their musculoskeletal 
discomforts was also applied pre and post of the intervention. 
Results: A pilot sample of nine participants were collected. Six students 
in the intervention group were living with obesity while the other three in 
the comparison group were normal weighted. The perceived stress level 
regarding the clinical training was not significantly different between pre- 
and post-test. However, the group living with obesity perceived a higher 
stress level of not being accepted by the patient (p=.070) or being worried 
about the setting of clinical environment (p=.079). The musculoskeletal 
discomforts among the intervention group was significantly reduced not 
only for their total BPI score (p=.034) but also for the severity of their 
lower back pain (p=.057). 
Conclusion: Nursing students with obesity perceived a higher level of 
stress during their clinical training. Although an insole placement was not 
significantly reduced their perceived stress level but effectively minimized 
their musculoskeletal discomforts by reducing their low back pain and 
the total pain score. The pilot findings warrant a larger scale research and 
continuous efforts by prospect researchers. 
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Childhood obesity is a global public health problem. Healthy eating 
habits, physical activity and limiting sedentary behaviors should be 
encouraged from childhood. Therefore, a multidisciplinary program was 
proposed to increase children’s knowledge and skills about different life-
styles. FLUYE program was carried out in primary schools, with the par-
ticipation of teachers, children, and families and incorporates an online 
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Introduction: Overweight and obesity are defined as abnormal accumula-
tion of fats dangerous to health. According to the Spanish National Health 
Survey, 17.8% of the population aged 15-17 has overweight, and 2.9% has 
obesity. Childhood obesity is associated with psychological comorbidities 
(e.g. anxiety, depression and aggression) that may explain emotional reg-
ulation difficulties. Most of the research on obesity has promoted healthy 
eating and physical exercise habits, which has led to a non-integral treat-
ment. Transdiagnostic treatments effectively prevent eating disorders, 
emotional regulation difficulties or aggressiveness.
Objectives: To examine the effect of a group intervention program 
based on a transdiagnostic approach for emotional regulation in adoles-
cents and its impact on the anthropometric, biochemical, and endocrine 
parameters; on eating habits and physical exercise; and on emotional and 
behavioural problems.
Methods: The participants will be 104 adolescents between 15 and 16 
years old in the fourth grade of Compulsory Secondary Education in 
the Basque Country. The program is a six-week group intervention with 
a waitlist control condition. In implementing the programme, the con-
stancy of sessions, time-space, therapists and structure of sessions will be 
maintained. The program’s main elements will be emotional psychoedu-
cation, physical sensations, healthy thinking, healthy behaviours, social 
skills training and generalization of concepts. The following measures will 
be evaluated at baseline, at post-intervention (3 months), and at 6, 9 and 
12 months post-intervention follow-up: anthropometric and body com-
position data; biochemical data in blood; waist circumference; blood pres-
sure; salivary cortisol; hair cortisol; eating habits; level of physical exercise; 
emotional and behavioural regulation and body image dissatisfaction and 
distortion.
Conclusion: This study examines a transdiagnostic group program’s effec-
tiveness in adolescents’ physical well-being and emotional regulation. 
Findings are expected to minimize difficulties underlying obesogenic 
behaviours and increase personal resources. Furthermore, dysfunctional 
strategies and isolation would decrease, and prosocial behaviours would 
arise. In addition, adolescents’ adherence to the Mediterranean diet and 
physical activity regulation would improve. Regarding anthropometric, 
biological and endocrine parameters, the amount of teenagers’ body fat 
and cortisol levels would decrease.
It is expected that this program would reduce the risk of obesity during 
adulthood and the development of non-transmittable diseases. Since the 
intervention focuses on changes in adolescents’ attitudes and behaviours 
rather than being an outwardly regulated intervention, we hope that out-
comes will continue in the medium and long term. Finally, transdiagnos-
tic interventions based on emotional management could promote the new 
clinical practice and standardized intervention protocols. In addition, 
they could reduce the cost of training professionals and expand emotional 
regulation prevention programs in contexts where time and resources for 
mental health promotion are minimal.
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latent class mixed models, longitudinal trajectories for NDVI and distance 
to green and blue spaces (high stable, low stable, ascending, descending). 
Body mass index (BMI) z-scores adjusted for age and sex were obtained 
and categorized (obesity >2 SD) (1). Systolic and diastolic blood pressure 
z-scores adjusted for sex, age and height were obtained and high blood 
pressure was defined as systolic and/or diastolic blood pressure ≥90th 
percentile (2). Metabolic syndrome was considered present when ≥ 3 of 
the following criteria were met and was also calculated as a continuous 
score: excess adiposity (waist circumference ≥90th percentile), high blood 
pressure, dyslipidemia (triglycerides ≥90th or HDL ≤10th percentile), and 
hyperglycemia (HOMA-IR or fasting glucose ≥90th percentile) (3). Linear 
and logistic regressions adjusted for sex, age, maternal pre-pregnancy 
body mass index, maternal education, and smoking during pregnancy, 
were used to test associations of NDVI, distance to green and blue spaces 
at each time point and using trajectories with each outcome at 10 years. 
Results: At 10 years, the prevalence of childhood obesity, high blood pres-
sure and metabolic syndrome was 43.2%, 36.6% and 19.6%, respectively. 
Greater distance to green spaces at 7 and 10 years was associated with 
higher BMI z-scores at 10 years [β(95%CI) = 0.04 (0.00; 0.08) and 0.05 
(0.01; 0.08) BMI z-score per each kilometer of distance, respectively]. 
Furthermore, greater distance to green spaces at birth, 7 and 10 years was 
associated with higher metabolic syndrome score at 10 years [(β(95%CI) = 
0.17 (0.04; 0.30); 0.15 (0.02; 0.28), and 0.15 (0.02; 0.28) per each  kilometer 
of distance, respectively]. No significant associations were observed for 
blue spaces and the longitudinal green and blue spaces trajectories and 
when using the categorical outcomes.
Conclusion: Children with urban green spaces around their residences 
might have a better cardiometabolic health profile. Urban planning strate-
gies should promote the creation of green spaces close to residential areas.
References
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Introduction: A high body mass index (BMI) in girls is associated with 
lower risks of post-menopausal breast cancer. Breast density, an interme-
diate and important risk factor for breast cancer, may be an underlying 
factor explaining this association. However, studies examining this poten-
tial pathway are limited. Therefore, we investigated whether childhood 
BMI was associated with adult breast density and whether accounting for 
adult breast density changed the association between childhood BMI and 
risks of post-menopausal breast cancer.
Methods: We studied a sample of 33,940 women who participated in a 
regional breast cancer screening program at ages 50-69 years during  
2012-2018, and who were in the Copenhagen School Health Records 
Register. From this register, we retrieved information on the women’s 
measured heights and weights at ages 7 and/or 13 years from school 
health examinations, and generated age- and sex-specific BMI z scores. 

training  package whose impact will be evaluated in terms of educating 
children’s health through improving eating habits, greater adherence to 
the Mediterranean diet and highlighting the idea of feeling happy and 
 living in a healthy way.
Children were recruited from schools in Spain belonging to “Fundación 
Trilema”, three in Madrid, and one each in Valencia, Soria and Zamora. A 
total of 1671 children, aged 3 to 11 years were recruited and 1075 (50.7% 
girls) children were included in the analysis due to their participation in 
the one-year follow-up. The anthropometric data was measured between 
January and March 2020. Parents or legal tutors gave written informed 
consent for the examinations and completed questionnaires on children’s 
beverage consumption, adherence to the Mediterranean diet, physical 
activity, screen and sleep time, and socio-demographic characteristics 
at the beginning of the study and after the educational intervention in 
November 2021. During this period, it is worth noting the occurrence of 
confinement resulting from the COVID-19 pandemic with the negative 
effect on the lifestyle of children observed in other studies.
Significant differences were found in the anthropometric characteristics 
of BMI, waist and hip circumferences between participants who did and 
did not complete the FLUYE questionnaires, where the latter got higher 
values (p<0.001). A higher percentage of participants with overweight and 
participants with obesity was also observed in boys and girls who did not 
fill in the questionnaires. Regarding the dietary pattern, fruits and vegeta-
bles consumption improved in 20% of children (p=0.003), legumes con-
sumption in 9.5% (p=0.005) and breakfast habits also got better at the end 
of participation in FLUYE in 15.8% of the children (p=0.039). The same 
occurred in the consumption of beverages, reducing the consumption of 
brick juices or milkshakes (p=0.038 ) and sweetened yoghurts (p<0.001) 
but an increase of smoothies (p<0.001) and water (p=0.050). Although 
no significant results were observed, adherence to the Mediterranean diet 
enhanced in 9.8% of the children. Sedentary habits were also improved 
by increasing physical activity and reducing passive games, but chil-
dren reduce their sleep hours and increased the screen time (p<0.001). 
Significant changes in self-pride were achieved at the end of the project 
(p<0.001). A school-based education program that promotes proper 
nutritional education and lifestyles may be an essential tool for improving 
children’s habits, which are directly related to the improvement of their 
health. Thus, more interventions focusing on healthy habits in school set-
tings are needed to deal with the high prevalence of childhood obesity.
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Green and blue spaces residential exposure over childhood 
and cardiometabolic health outcomes: The Generation XXI 
birth cohort
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n° 135, 4050-600 Porto, Portugal, Laboratório para a Investigação Integrativa 
e Translacional em Saúde Populacional (ITR), Universidade do Porto, Rua das 
Taipas, 4050-600 Porto, Portugal

Introduction: Exposure to green and blue spaces (vegetation and water 
bodies, respectively) has been associated with salutogenic effects, but evi-
dence of its effects on childhood cardiometabolic health is inconsistent. 
We aimed to assess associations of exposure to green and blue spaces, both 
separately (at birth, 4, 7, and 10 years) and as longitudinal trajectories, 
with cardiometabolic health outcomes at 10 years. 
Methods: The study included 4867 children of the Generation XXI, a pop-
ulation-based birth cohort from Porto, Portugal. Exposures were assessed 
using Geographic Information Systems. Green spaces at birth, 4, 7 and 10 
years were described as Normalized Difference Vegetation Index (NDVI) 
within 100, 250 and 500 m of the child’s residence and as the distance 
from child’s residence to the nearest urban green space. Blue spaces at the 
same time points were defined as the distance from child’s residence to the 
nearest sea or river. We identified, from birth until 10 years of age using 
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age, but the prevalence was higher in G21 girls: 8.6% at 6 years, around 9% 
at 7-8 years, 10% at 9-11 years, 11% at 12-13 years and 11.9% at 14 years. 
Conclusion: Participants from the younger cohort (G21) presented not 
only a higher mean BMI, but also a higher variation and asymmetry of 
the BMI distribution in comparison to the EPITeen participants, who 
were born approximately 15 years before. Differences in BMI growth were 
larger from late childhood to adolescence, and especially in girls, resulting 
in a higher prevalence of obesity in G21.
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A qualitative study to explore the role of general practice 
in the management of childhood overweight and obesity 
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Bindels, P.1; Van Middelkoop, M.1
1Department of General Practice, Erasmus MC University Medical Center, 
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Background: Overweight or obesity during childhood increases chil-
dren’s risk to develop serious health problems later in life. Therefore, 
addressing overweight in children should be done as early as possible. 
In the Netherlands, the general practitioner (GP) is the first point of care 
for children and most children visit their GP at least once each life year. 
Because of this, GPs could play a role in the identification of childhood 
overweight and obesity. Therefore, general practice could be a potential 
setting for screening, discussing and referring children with overweight. 
Aim: The primary aim of this study is to determine opinions, needs and 
preferences about the role of general practice in the management of chil-
dren with overweight from the perspectives of GPs, practice nurses and 
parents. This information will be used as input for the development of a 
Minimal Intervention Strategy (MIS) for children with overweight for the 
use in general practice.
Method: A qualitative study design was used. Semi-structured focus 
groups with GPs, practice nurses and with parents of children with and 
without overweight were performed. Open-ended questions on the fol-
lowing topics were discussed with GPs and practice nurses: signaling 
overweight, starting the conversation, treatment of childhood overweight, 
referral options, social- and cultural influences, use of materials. The fol-
lowing topics were discussed with parents: expectations and preferences 

Based on the BI-RADS 4th edition density codes of 1 to 4, we categorized 
breast density into two groups: low density (code 1) or dense (codes 2-4). 
Information on subsequent post-menopausal breast cancer came from 
the Danish Breast Cancer Group database. We used generalized linear 
regression and Cox proportional hazards regression models to estimate 
risk ratios (RR) and hazard ratios (HR), respectively, and 95% confidence 
intervals (CI). 
Results: Among the included women, 12,373 (36.5%) had a low breast 
density, and 624 women were diagnosed with post-menopausal breast 
cancer. BMI at ages 7 and 13 years was inversely associated with the risk of 
having dense breasts; for example, the RR was 0.83 (95% CI: 0.82-0.84) per 
z score increase at age 13 years. Similarly, BMI at ages 7 and 13 years was 
inversely associated with the risk of post-menopausal breast cancer; at age 
13 years the HR was 0.86 (95% CI: 0.77-0.95) per z score increase. When 
accounting for breast density, the association between childhood BMI and 
breast cancer risk attenuated and was no longer statistically significant; at 
age 13 years the HR was 0.92 (95% CI: 0.83-1.03). 
Conclusions: We found that a high childhood BMI may be protec-
tive against having dense breasts in adulthood. In addition, our results 
suggest that the apparent protective effect of a high childhood BMI on 
post-menopausal breast cancer risk may in part be explained by breast 
density. Further studies are warranted to elucidate the pathways between 
childhood BMI, adult breast density and post-menopausal breast cancer.
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Objective: We assessed age and cohort effects on BMI growth from birth 
to adolescence, in Portugal. 
Methods: We analyzed data from the EPITeen and Generation XXI 
(G21) population-based cohorts. EPITeen participants were born in 1990 
and recruited in schools of Porto when they were 13 years, on average. 
Generation XXI participants were recruited at birth in maternity units 
from the Porto Metropolitan Area in 2005-2006. For both cohorts, weight 
and height measurements were extracted from child health book records. 
A total of 74620 observations from birth to 14 years from a sub-sample of 
783 EPITeen participants and 6745 participants from G21 were analyzed. 
The Box-Cox Cole and Green distribution for fitting a GAMLSS was used 
to compare the Mean (M), coefficient of variation (S) and skewness (L) 
parameters of the body mass index (BMI) distribution between cohorts, 
by sex.
Results: There was an age-cohort interaction in the LMS parameters of the 
BMI distribution in both sexes: in comparison to EPITeen, higher mean 
(M) BMI values in G21, especially and since earlier ages in girls, than in 
boys. Also, the variation (S) and the skewness (L) were higher in G21, 
representing a heavier right tail distribution. The 95th BMI percentiles 
were higher in G21 than in EPITeen, but the magnitude of the difference 
was small in boys and much higher in girls. When the cut point of the 95th 
BMI percentile estimated in the EPITeen sample was applied to the G21, 
the proportion of boys above the percentile was around 6% after 6 years of 

Fig. 1. 5th, 50th and 95th BMI percentiles in girls (left) and boys (right) in 
the EPITeen and G21 cohorts. D
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29 patients aged 13 - 17 (16.8) years, 17 female, 12 male, underwent sur-
gery. Before surgery BMI was 46.3 kg/m2, BMI percentiles of 100%, SDS 
3.8, weight 135.4 kg. After 6 months BMI 32.8 kg/m2, percentiles 98.1, 
weight 96.1 kg, SDS 2.5, after 1 year BMI 29.3 kg/m2, percentiles 93.4, SDS 
2.0 weight 85.3 kg, after 5 years BMI 28.2 kg/m2, SDS 1.8, weight 82.5 kg. 
Conclusion: Considering weight reduction as the sole marker of success 
of obesity treatment in children and adolescents, our multiprofessional 
setting showed no success on average for the group, despite intensive 
efforts and dedication of large human and time resources in MIT and 
MGT. The best single result after 2 years in MGT or MIT was SDS -0.7.
With a weight reduction of at least 4%, the MIT+M was successful in 62% 
of patients after three months. Therapy continues in 41 of 45 patients, with 
more data to follow.
All patients in the bariatric group experienced sustained weight loss by 
an average of 40%. 
At our bariatric center, weight is not considered the sole marker of suc-
cess. Positive psychological development, for example, is also considered 
as successes. In therapy, it is important to work with realistic goals regard-
ing weight reduction; false expectations can lead to frustration for patients 
and therapists.

PO3.044
Effect of advanced training in obesity/weight management 
on healthcare professionals’ attitudes and behaviours when 
treating adolescents living with obesity: data from the 
ACTION Teens global study

Chen, W.1; Baur, L. A.2; Bereket, A.3; Bin-Abbas, B.4; Fernández-Aranda, F.5; 
Garibay Nieto, N.6; Halford, J. C.7; López Siguero, J. P.8; Maffeis, C.9; 
Mooney, V.10; Osorto, C. K.11; Reynoso, R.12; Rhie, Y.13; Toro-Ramos, M.14

1Children’s Hospital, China Medical University, Taichung, Taiwan 
2Children’s Hospital Westmead Clinical School, The University of Sydney, 
Sydney, NSW, Australia 
3Department of Pediatrics, Division of Pediatric Endocrinology and Diabetes, 
Marmara University School of Medicine, Istanbul, Turkey 
4Department of Paediatrics, King Faisal Specialist Hospital and Research Center, 
Riyadh, Saudi Arabia 
5Department of Psychiatry, University Hospital of Bellvitge-IDIBELL and 
CIBEROBN, Barcelona, Spain 
6Pediatric Obesity Clinic and Wellness Unit, Hospital General de México “Dr. 
Eduardo Liceaga”, Mexico City, Mexico and Hospital Angeles del Pedregal, 
Mexico City, Mexico 
7School of Psychology, University of Leeds, Leeds, United Kingdom 
8Pediatric Endocrinology Unit, Regional University Hospital, Málaga, Spain 
9Department of Surgery, Dentistry, Gynecology and Pediatrics, Section of 
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10The European Coalition for People Living with Obesity (ECPO), Dublin, Ireland 
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12Novo Nordisk Health Care AG, Zürich, Switzerland 
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Korea 
14Hospital Alma Mater de Antioquia, Medellín, Colombia

Introduction: This subanalysis of the ACTION Teens study assessed the 
effect of advanced training in obesity/weight management on healthcare 
professionals’ (HCPs) attitudes and behaviours when treating patients 
who are adolescents living with obesity (ALwO).
Methods: The global ACTION Teens study (NCT05013359) surveyed 
5275 ALwO, 5389 caregivers of ALwO and 2323 HCPs to assess attitudes, 
behaviours, perceptions and barriers to effective obesity care. HCPs were 
categorised according to the hours (h) of advanced training in obesity/
weight management received beyond medical school: 0 h, 1–5 h, 6–20 
h, 21–40 h, 41–200 h and ≥200 h. Results reported herein compare those 

about the role of GPs in signaling childhood overweight, ways to dis-
cuss overweight, treatment and referral options, follow-up and informa-
tion materials. All interviews were recorded and literally transcribed. In 
January – February 2023, the data will be coded open thematically and 
framework analyses will be done in MAXQDA to identify patterns.
Results: In total five focus groups with 25 GPs (group size: 3-7), two with 
7 practice nurses (group size: 3-4) and four with 18 parents of children 
with and without overweight (group size: 4-5) were performed. Focus 
group outcomes will be available in April 2023. 
Discussion: The focus group outcomes will be used to develop a MIS for 
children with overweight which can be used in general practice. To further 
optimize the MIS, a Delphi-survey approach among GPs and practice nurses 
will be performed to examine the feasibility, attractiveness and usability of the 
content and materials of the MIS. The final version of the MIS will be imple-
mented and evaluated in four general practices in the region of Rotterdam.

PO3.043
Weight loss in children and adolescents aged 10 to 17 
years at a single obesity center through four different 
multidisciplinary treatment options including therapy with 
liraglutide 3 mg and bariatric surgery

Sykora, M.1; Peter, A.1; Meier, D.1; Milone, C.1; Pasi, P. R.3; Ramseier, A.1; 
Ruchti, C.1; Gass, J.2
1Obesity Center Zentralschweiz, Cantonal Hospital of Lucerne, Switzerland 
2Department of General Surgery, Cantonal Hospital of Lucerne, Switzerland, 
Department of Health Sciences and Medicine, University of Lucerne, 
Switzerland 
3Center for Eating Disorders, Department of Psychiatry and Psychotherapy, 
University Hospital Zurich, Switzerland

Introduction: At the Obesity Center Central Switzerland at the Lucerne 
Cantonal Hospital, a specialized team from the disciplines of pediatrics, 
nutrition counseling, physiotherapy, psychology, surgery, and case man-
agement treats children aged 10-17 years with severe obesity. 
Methods: 4 types of therapy are offered: multiprofessional (certified) 
group therapy (MGT), multiprofessional individual therapy (MIT), mul-
tiprofessional individual therapy with additional drug treatment with 3 
mg Liraglutide (Saxenda) (MIT+M) or additional surgery (laparoscopic 
sleeve resection) (MIT+S). 
Patients’ weight history was prospectively recorded.
BMI percentiles and SDS were reported using the tables valid in 
Switzerland.
Results: A total of (442) patients had their course recorded. 
76 patients aged 10 to 15 (11.9) years participated in certified MGT for 1 
year. Observation or MIT was provided for an additional year. The MGT 
started with a BMI of 30.3 kg/m2, BMI percentile 99.2% and a SDS 2.6, 
after one year 99.1%, SDS 2.6, after two years 99.1%, SDS 2.6.
Best individual Result: SDS 3.2, after two years SDS 2.7.
MIT was performed in 292 patients aged 10 to 17 (13.2) years with a BMI 
32.6 kg/m2, BMI percentiles 99.4% and SDI 3.0, after one year 99.4%, SDS 
3.1, after two years 99.5%, SDS 3.2, after 3 years 99.4%, SDS 3.2. Best indi-
vidual result: start with SDS 2.9, after two years SDS 2.2.
Since January 2022, 45 patients aged 12 to 17 (15.4) years have received 
MIT+M with 3 mg Liraglutide. Data after at least 3 months are available 
in 29: Start with BMI 38.0 kg/m2, 99.7%, SDI 3.1, after 3 months BMI 36.5, 
99.4%, SDI 3.0, mean weight loss -4 kg, -3.7%, 18 of 29 patients (62%) had 
weight loss > 4% (SDS -0.4), 5 of 29 patients (17%) > 10%. (SDS -1.0). In 3 
patients, therapy was terminated after 3 months due to lack of success, in 
1 patient due to intolerance.
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Tab. 1. Demographics/characteristics of the healthcare professionals according to the number of hours 
of advanced training in obesity/weight management received.

with no training with those with 41–200 and ≥200 h of training. Odds 
ratios (ORs) and 95% confidence intervals (CIs) were calculated.
Results: 1335 of the 2323 HCPs (57%) had not received advanced training 
in obesity/weight management; these HCPs had the greatest mean age and 
number of years in practice among the groups (Table). As hours of train-
ing increased, the proportion of primary care practitioners in each group 
decreased; general paediatricians initially increased and then decreased; 
and those with other specialties increased (Table). Compared with HCPs 
without training, those with 41–200 h (n=193) and ≥200 h (n=103) of 
training were more likely to be very/extremely comfortable (vs not at all to 
somewhat comfortable) discussing weight with ALwO (OR [95% CI]: 1.68 
[1.23–2.30] and 1.57 [1.03–2.39], respectively; both p<0.05). Those with 
41–200 and ≥200 h of training were also more likely to somewhat/strongly 
agree (vs strongly disagree to neither agree/disagree) that their adolescent 
patients are motivated to lose weight (OR [95% CI]: 1.78 [1.32–2.42] and 
2.51 [1.67–3.81], respectively; both p<0.05) and could easily keep weight 
off (OR [95% CI]: 2.18 [1.61–2.98] and 2.19 [1.46–3.32], respectively; both 
p<0.05). In terms of behaviours, HCPs who had received 41–200 and ≥200 
h of training were more likely to be treating a greater proportion of their 

ALwO for obesity (OR [95% CI]: 2.35 [1.95–2.84] and 2.73 [2.13–3.50], 
respectively; both p<0.05). Those with 41–200 hours of training, as com-
pared to those without training, were also 4.72 times more likely to cal-
culate/record body mass index-for-age percentile in the ALwO’s chart 
at every visit (vs at very few visits) (OR [95% CI]: 4.72 [1.66–13.38]; 
p<0.05), while those with ≥200 h of training were 2.60 times more likely 
(OR [95% CI]: 2.60 [0.77–8.77]; p=0.12). HCPs with 41–200 and ≥200 
h of training were more likely to believe the following are effective for 
weight management in ALwO: seeing a nutritionist/dietitian (OR [95% 
CI]: 1.69 [1.24–2.31] and 1.84 [1.22–2.80], respectively; both p<0.05) and 
seeing an obesity/weight management specialist doctor (OR [95% CI]: 
1.77 [1.30–2.41] and 2.34 [1.55–3.58], respectively; both p<0.05).
Conclusion: Despite the increasing prevalence of obesity among adoles-
cents, many HCPs who treat ALwO had not received advanced training 
in obesity/weight management. Training in obesity for ≥41 h seems to 
change attitudes/behaviours of HCPs and may improve obesity care.

Funding: Novo Nordisk A/S.
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their weight (85% vs 64%#) or worried ‘a lot’ about their weight affecting 
their future health (44% vs 32%#) than non-hunger-barrier-ALwO.
Conclusion: Compared with ALwO for whom not being able to control 
hunger is not a perceived barrier to weight loss, those for whom it is a bar-
rier tend to perceive their weight more negatively and worry more about 
their weight; however, they are also more likely to be actively trying to 
lose weight, which in turn may perpetuate their sense of not being able 
to control hunger.

Funding: Novo Nordisk A/S.

PO3.046
A novel heterozygous mutation in the Insulin Receptor Gene 
in a boy with Metabolic Syndrome and Diabetes Onset:  
a case report

Fornari, E.; Mancioppi, V.; Maguolo, A.; Costantini, S.; olivieri, F.; Piona, C.; 
Marigliano, M.; Sabbion, A.; Contreas, G.; Morandi, A.; Maffeis, C.
Pediatric Diabetes and Metabolic Disorders, Department of Surgical Sciences, 
Dentistry, Paediatrics and Gynaecology, University of Verona, Verona, Italy

A 15-year-old boy was admitted to the Pediatric Emergency Room for 
recurrent presyncopes associated with vertigo and abdominal pain. 
Family history was positive for early onset Type 2 Diabetes Mellitus 
(T2DM), hypercholesterolemia, and cardiovascular disease. Initial labo-
ratory investigations revealed elevated fasting glucose level (260 mg/dL) 
without ketoacidosis and HbA1c 11%, diagnostic for diabetes mellitus. 
At the clinical evaluation BMI was 23.6 kg/m2 (+0.65 DS) with centrip-
etal fat distribution, waist circumference 96 cm, blood pressure 131/70 

PO3.045
Hunger as a barrier to weight loss and associated attitudes, 
perceptions and behaviours among adolescents living with 
obesity in ACTION Teens

Bin-Abbas, B.1; Baur, L. A.2; Bereket, A.3; Chen, W.4; Fernández-Aranda, F.5; 
Garibay Nieto, N.6; Halford, J. C.7; López Siguero, J. P.8; Maffeis, C.9; 
Mooney, V.10; Osorto, C. K.11; Reynoso, R.12; Rhie, Y.13; Toro-Ramos, M.14

1Department of Paediatrics, King Faisal Specialist Hospital and Research Center, 
Riyadh, Saudi Arabia 
2Children’s Hospital Westmead Clinical School, The University of Sydney, 
Sydney, NSW, Australia 
3Department of Pediatrics, Division of Pediatric Endocrinology and Diabetes, 
Marmara University School of Medicine, Istanbul, Turkey 
4Children’s Hospital, China Medical University, Taichung, Taiwan 
5Department of Psychiatry, University Hospital of Bellvitge-IDIBELL and 
CIBEROBN, Barcelona, Spain 
6Pediatric Obesity Clinic and Wellness Unit, Hospital General de México  
“Dr. Eduardo Liceaga”, Mexico City, Mexico and Hospital Angeles del Pedregal, 
Mexico City, Mexico 
7School of Psychology, University of Leeds, Leeds, United Kingdom 
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13Department of Pediatrics, Korea University College of Medicine, Seoul,  
South Korea 
14Hospital Alma Mater de Antioquia, Medellín, Colombia

Introduction: This subanalysis of the ACTION Teens study explored atti-
tudes, perceptions and behaviours among adolescents living with obesity 
(ALwO) for whom not being able to control hunger is, or is not, a barrier 
to losing weight.
Methods: ACTION Teens was a multinational cross-sectional survey 
study (NCT05013359) of ALwO (n=5275; aged 12–<18 years), caregiv-
ers of ALwO (n=5389) and healthcare professionals (HCPs) (n=2323). 
ALwO were grouped based on their responses about barriers to weight 
loss: “hunger-barrier-ALwO” indicated not being able to control hunger is 
a barrier to them losing weight and “non-hunger-barrier-ALwO” did not 
indicate this. A Z-test was used to compare proportions and # indicates 
significant difference (p<0.05).
Results: Hunger-barrier-ALwO represented 38% of all ALwO surveyed. 
Compared with non-hunger-barrier-ALwO, more hunger-barrier-ALwO 
were female (47% vs 42%#); were in the oldest age group (16–17 years; 
49% vs 41%#); had obesity class II (27% vs 18%#); and had a direct rela-
tive with overweight (mother with overweight: 31% vs 24%#; father with 
overweight: 29% vs 21%#); however, fewer had obesity class I (60% vs 
68%#) and class III (12% vs 14%#). More hunger-barrier-ALwO believed 
their weight was above normal than non-hunger-barrier-ALwO (90% vs 
68%#), and fewer were satisfied with their weight (14% vs 38%#). In the 
past year, a greater proportion of hunger-barrier-ALwO had attempted to 
lose weight (70% vs 51%#); improved their eating habits (51% vs 35%#); 
become more physically active (37% vs 32%#); recorded the foods they 
ate (23% vs 14%#); seen a nutritionist/dietitian (21% vs 13%#); or seen an 
obesity/weight management doctor (20% vs 9%#) than non-hunger-bar-
rier-ALwO. More hunger-barrier-ALwO indicated they were very likely 
to attempt to lose weight in the next 6 months (42% vs 36%#). Although 
only 6% of ALwO in both groups had taken prescription weight-manage-
ment medication in the past year, more hunger-barrier-ALwO agreed they 
would feel comfortable taking weight-management medication after an 
HCP recommendation (44% vs 35%#). A significantly greater proportion 
of hunger-barrier-ALwO than non hunger-barrier-ALwO indicated there 
are typically fruits and vegetables, sugary snacks and sugary drinks avail-
able in their house (Table). Compared with non-hunger-barrier-ALwO, 
significantly more hunger-barrier-ALwO also indicated that they/their 
family frequently order takeout, while fewer indicated that their family 
likes to exercise together (Table). Additionally, a greater proportion of 
hunger-barrier-ALwO were somewhat, very or extremely worried about 

Tab. 1. Types of food at home and household habits according to hun-
ger-barrier-ALwO and non-hunger-barrier-ALwO.
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variants: 1 on SIM1 and 1 on NTRK2, never reported in literature, were 
identified. The mean age at the diagnosis was 9.1 years ± 5.3 SD with a 
mean WHO BMI SDS of 4.0 ± 0,0 SD. The patient with NTRK2 variant 
showed hyperphagia, attention deficit hyperactivity disorder and aspecific 
EEG alterations. 
Discussion and Conclusion: In our cohort of patients with early severe 
obesity, we found an 11% prevalence of diagnosed monogenic forms. This 
finding is in line with recent evidence showing a significant prevalence 
of monogenic obesity. Genetic analysis is crucial to identify individuals 
with mutations within the leptin/melanocortin pathway who may be can-
didates for targeted treatments.

PO3.048
Health professional perspectives on priority needs for child 
and adolescent obesity management: preliminary findings 
from LANDSCAPE focus groups

Almulla, M.1; Arthurs, N.1; Walsh, A.2; Tully, L.1; O’Brien, M.1; O’Brien, S.3; 
O’Malley, G.1
1Obesity Research and Care Group, School of Physiotherapy, RCSI University of 
Medicine and Health Sciences, Dublin, Ireland 
2Department of Public Health and Epidemiology, School of Population Health, 
RCSI University of Medicine and Health Sciences, Dublin, Ireland 
3Health Service Executive (HSE) Health and Wellbeing Division, Healthy Eating 
Active Living Programme Dublin, Ireland

Introduction: Accessing obesity treatment at critical windows during the 
life-course including childhood and adolescence addresses short-term 
health sequelae and may prevent future progression of obesity, its compli-
cations and related diseases (1). Though early treatment is recommended, 
currently available services for child and adolescent obesity treatment in 
Irish healthcare are severely limited (2). In order to deliver Ireland’s Model 
of Care for the Management of Overweight and Obesity (3), it is first nec-
essary to assess the gaps in current service provision across the country. 
Aims: The LANDSCAPE Project (https://rcsi-landscape.eu/) aims to 
explore the perspectives of service-users, health professionals (HPs) and 
health managers on how to successfully implement management for child-
hood obesity across the Irish health service from primary to tertiary care. 
Methods: Building on data collected in an online survey of HPs and fol-
lowing ethical approval, HPs from a broad range of clinical disciplines 
who encounter children and adolescents in their practice were invited 
to participate in the study. Eligible participants were recruited through 
professional bodies and through a social media campaign. Focus groups 
addressed a core question regarding “the most important supports/
resources needed to facilitate child/adolescent obesity management in 
your (their) practice?”. The nominal group technique (NGT) (4) was 
used to facilitate focus group discussion and to identify priority needs 
for implementing child obesity services as perceived by HPs. These 
needs will be mapped to the domains of the Consolidated Framework 
for Implementation Research(5). Focus groups were held online using 
the Microsoft Teams software or in-person and the discussions were 
recorded verbatim using a portable MP3 dictaphone in addition to Teams 
recording. All recordings were transcribed and pseudoanonymised data 
were stored on a password protected university server adhering to GDPR. 
Qualitative data on perceived barriers and facilitators to successful imple-
mentation of childhood obesity services were analysed using inductive 
thematic analysis(6).
Results: To date, 19 focus groups have been conducted (n=90), with den-
tal professionals, dietitians, general practitioners, nurses, occupational 
therapists, paediatricians, physiotherapists, psychologists, social workers 
and surgeons in addition to administrative staff and clinical coordinators. 
Qualitative analysis identified the following priority needs: integrated 
defined pathways of care, multi-disciplinary clinical expertise, equitable 
and timely access to care, training on communication and clinical skills, 
staffing, time and clinical support, educational partnerships with external 
organisations/stakeholders, information materials for families and guid-
ance for the appropriate use of medications in secondary and tertiary care.

mmHg (systolic >95° percentile). First choice treatment was insulin 
(0.5 units/kg) with rapid improvement of glycemic control. Laboratory 
assessment performed during the follow-up showed negativity of Type 1 
Diabetes Mellitus (T1DM) antibodies (ZnT8, GAD, IA2 and anti-Insulin), 
non-predisposing HLA, normal C-peptide level, permitted to exclude 
T1DM diagnosis. 
Blood test also revealed high level of low-density lipoprotein (LDL) and, 
therefore, he started a 6-month trial of intensive lifestyle modifications, 
focused on physical activity and specific dietary recommendations, 
together with the intake of plant stanols/sterols. Genetic analysis, con-
ducted for suspected familial hypercholesterolemia, showed a heterozy-
gous mutation (c.894G>A, p.Gln298), with paternal inheritance, in the 
Lipa A gene (LIPA). 
Due to persistently elevated blood pressure, he underwent assessments to 
exclude secondary hypertension, which were negative, and started treat-
ment with Ramipril 2.5 mg once daily. 
Through the findings of clinical and laboratory examinations, type A insu-
lin resistance syndrome was considered, and INSR gene mutation analy-
ses were performed through Next Generation Sequencing with iSeq100 
Illumina platform. A novel heterozygous variant in intron 6 (RefSeq 
NM_000208.3: c.1483+5G>A) was found, also present in the mother with 
a previous diagnosis of T2DM. This mutation, which to date has never 
been reported in the literature to be associated with diabetes, could affect 
the recognition of the 5’ donor splicing site of intron 6, which is essen-
tial for the correct processing of the primary transcript. This hypothesis 
is supported by all the splicing prediction software used (NNSPLICE 0.9, 
Human Splicing Finder, SpliceAI etc.). Metformin therapy was started 
while insulin was gradually discontinued, and the boy’s glycemic control 
remain optimal (HbA1c 6.8%).

PO3.047
Genetic variants in genes related to monogenic obesity in 
children and adolescents with obesity: an Italian single Centre 
experience

Morandi, A.; Maguolo, A.; Corradi, M.; Panzeri, C.; Fornari, E.; Olivieri, F.; 
Piona, C.; Emiliani, F.; Maffeis, C.
Pediatric Diabetes and Metabolic Disorders, Department of Surgical Sciences, 
Dentistry, Paediatrics and Gynaecology, University of Verona, Verona, Italy

Introduction: Although non-syndromic monogenic forms of obesity are 
still considered a rare cause of early-onset obesity, they could account 
for about the 5-15 % of the diagnoses of obesity in Europe, according to 
recent evidence. Thanks to the newly available drug setmelanotide, which 
is approved for some monogenic forms and is currently evaluated for 
diverse other monogenic forms within the leptin/melanocortin pathway, 
it has become mandatory to screen individuals with early-onset severe 
obesity for monogenic obesity. 
We screened our paediatric patients with a severe early-onset non-syn-
dromic obesity, for monogenic obesity, to assess the prevalence of this 
disorder in our patient sample.
Methods: From January 2020 to December 2022, a custom panel includ-
ing 16 genes (LEPR, POMC, ADCY3, PCSK1, CARTPT, SIM1, MRAP2, 
LEP, NTRK2, BDNF, KSR2, MAGEL2, SH2B1, MC4R, MC3R, GNAS) 
was analysed through Next Generation Sequencing with iSeq100 Illumina 
platform in a total of 91 (45 males; 11.5±6.5 years old) unrelated probands 
with severe (BMI > 99° WHO percentile) early-onset (<5 years) non-syn-
dromic obesity, at the Paediatrics B Unit of the University Hospital of 
Verona. The analysis was extended to first- and second-degree relatives 
when appropriate to help the variant pathogenicity interpretation. The 
InterVar Software (https://wintervar.wglab.org/) with manual adjustments 
was used to perform the variant pathogenicity interpretations according 
to the ACMG/AMP 2015 guidelines.
Results: Pathogenic or likely pathogenic heterozygous variants were iden-
tified in 10 patients (3 males): 5 with 4 variants overall on MC4R (3 mis-
sense and 1 introducing stop codons); 2 with missense variants on POMC 
(one never reported in literature); other 2 probands with 2 missense 
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(26.4-54.2) kg/m2, mean BMI SDS (standard deviation score) +3.9 (3.3-
4.8). There have been 11 first appointments missed (18%). Co-morbidities 
include obstructive sleep apnoea 17, metabolic fatty liver disease 14, 
hypertension 5, dyslipidaemia 2, possible impaired glucose tolerance 6 
and Type 2 diabetes in 1 patient. Disordered eating was identified in 6 
patients and 10 have a BMI SDS >4. Families complete a questionnaire at 
the end of the education session (rated out of 5). They have reported these 
sessions to be beneficial (mean 4.5) and left them feeling knowledgeable 
about the service provided and pathway of care (mean 4.6), supported for 
their next steps (mean 4.6) and motivated about the personalised plan 
which will be provided (mean 4.4). Feedback on improvements to the ses-
sion and what was useful were also sought.
Conclusion: Patterns of referral, comorbidities and underlying eating pat-
terns are starting to emerge. Initial feedback from patients and families 
has been positive and will be used to refine the clinic model.

PO3.050
A Qualitative Transdisciplinary Exploration of Children and 
Young People’s Responses to High in Fat, Salt or Sugar Food 
and Beverage Brand Advertising

Maclean, J.1; Purves, R.1; Tatlow Golden, M.2; Maclean, A.1; Morgan, A.1; 
Wallace, K.3; Boyland, E.4
1Institute for Social Marketing and Health, University of Stirling, Stirling, UK 
2Faculty of Wellbeing, Education and Language Studies, The Open University, 
Milton Keynes, UK 
3Obesity UK, Kent, UK 
4Institute of Population Health, University of Liverpool, Liverpool, UK

Introduction: Exposure to the marketing of foods and beverages high in 
fat, salt, or sugar (HFSS food) can have a negative effect on children’s eat-
ing.¹ HFSS diets increase the likelihood that children will gain weight and 
the risk of non-communicable diseases, which are of significant public 
health concern.
Proposed new Government restrictions on the advertising of HFSS 
food on television and online exempt brand-only advertising. However, 
brand advertising can still be highly effective as the brand evokes associ-
ations in consumers’ minds. It is therefore important to assess children’s 
responses to HFSS brand advertising to inform future policy develop-
ment. This transdisciplinary study assesses children and young people’s 
responses inductively, while deductively placing these within a theoreti-
cal framework of eating that spans the philosophical, ethnographic and 
anthropological.
Methods: A sample of 54 children/young people (7-16 years) participated 
in 12 focus groups in-person, in informal community venues in Liverpool 
and Glasgow in 2022. A semi-structured discussion guide was supported 
by visual prompts and ice-breaker activities including stimulus material 
(i.e., prevalence of advertising/showcards of brand logos) to prompt dis-
cussion, and sorting and ranking tasks (i.e., ranking ads and brands on 
liking/identification), adapted for age groups. Personification exercises 
(asking children/young people to describe the sort of person who might 
buy a particular brand)² were embedded within all activities.
Results: Both deductive and inductive analysis (ongoing) are identifying 
participants’ responses to HFSS brand advertising. The deductive anal-
ysis adapts Mol’s³ four theoretical concepts regarding food and eating – 
being, knowing, doing, and relating. Being is associated with where and 
how many adverts children see, brand/products and perceived impact. 
Knowing is what children say about advertising in scope of new regu-
lations (e.g., paid-for online, food delivery apps) and out of scope (e.g., 
earned media, SMEs). Doing refers to the association of slogans to certain 
brands/products. Relating considers relationships with brands and how 
marketing makes them feel/behavioural impacts. 
Conclusion: Findings will (a) enrich existing understandings of how 
young people interact with marketing and brands online, to (b) add to 
assessments of the scope of proposed regulations, and (c) deepen insight 
into the entanglements of media, marketing and food in children and 
young people’s selves, relationships and lives.

Discussion: HPs highlighted key skills needed by them for delivering obe-
sity care, and identified barriers related to clinical resources, training and 
health delivery processes. These insights will be used in LANDSCAPE to 
develop co-created recommendations and priorities for Irish health and 
social services.
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Establishment of a patient-led, de-stigmatising clinic model 
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Estaugh, R.1; Charsley, J.1; Saji, J.1; James, K.1; Amin, N.1; Yong, J.2;  
Steele, C.1
1Complications of Excess Weight Service, Department of Paediatric 
Endocrinology, Leeds Childrens Hospital, UK 
2Faculty of Medicine, University of Leeds, UK

Introduction: It is estimated that 1.4 million children in the UK live 
with obesity (LwO). Comorbidities resulting in long-term health compli-
cations are thought to be common although exact prevalence in child-
hood is unknown. There is a lack of evidence on what treatment models 
work best for children LwO and non-attendance at clinic is problematic. 
In 2021 NHS England commissioned 21 clinics in England to manage 
complications of excess weight (CEW) in childhood and build evidence 
for effective interventions. Our West Yorkshire CEW clinic, launched in 
June 2022, was designed to take these factors into consideration and based 
on current recommended practice, whilst aiming to develop innovative, 
supportive, patient-led treatment models centred around de-stigmatising 
LwO and using people-first language.
Design: The age stratified (2-11 and 12-18 years) clinics are run by a 
multi-disciplinary team (MDT), including consultant paediatrician, nurse 
specialist, dietitian, psychologist, physiotherapist, social worker and MDT 
co-ordinator. We send out patient-friendly, purpose-designed literature 
using specially commissioned cartoons which explain the clinic model, 
followed by a phone call from the team before clinic to aid attendance. 
Patients come to an education session (before the medical review) where 
they can mix with each other, parents and all members of the MDT to help 
build rapport and reduce formality. Fun activities such as a smoothie bike 
and basketball net are available at both sessions. Subsequent contact is 1-2 
weekly with different members of the MDT, dependent on the individual’s 
needs, with a face to face review at 3 months. Families undergoing par-
ticular difficulties are discussed at a weekly “action log” and every patient 
discussed at regular MDT reviews.
Patient Population: To date we have accepted 93 referrals (48 male; 52%), 
mainly from hospital sources (89%; 50 internal, 33 external), compared to 
62% of referrals to our pre-existing tertiary weight management clinic (282 
patients, 154 male; 55%). Forty-one patients have had an education ses-
sion and medical review; mean age 11.1 (4.3-17.4) years, mean BMI 38.5 
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PO3.052
Interconnection of Fatty Acids Pool and Body Composition 
in Adolescents with Obesity

Matveeva, M.; Samoilova, J.; Oleynik, O.; Podchinenova, D.; Kovarenko, M.; 
Vachadze, T.
Department Pediatrics with the course of endocrinology

Introduction: Currently, obesity has reached high levels among ado-
lescents. The study of blood plasma fatty acid composition and its 
associations with other parameters that are closely related to obesity 
and cardiometabolic profile in order to find new predictive markers of 
metabolic disorders is a promising direction. Purpose of the study: to 
investigate the relationships between fatty acid pool and body composi-
tion in adolescents.
Methods: The study was conducted according to all the ethical rules, 
patients and their representatives signed voluntary informed consent. 
Adolescents aged 10 to 15 years with different body weight were exam-
ined. Adolescents with overweight and obesity (SDS BMI +1.0) made up 
the main study group (n=32); adolescents with normal body weight made 
up the control group (n=20). Anthropometric parameters were measured 
using a medical stadiometer MSK-233 and scales set in an Inbody770 
body composition analyzer. SDS BMI was calculated using the WHO 
Anthro Plus program (6 to 19 years old). All patients were also exam-
ined for body composition with qualitative assessment of fat and mus-
cle mass parameters on Inbody770. In order to assess the predictors of 
metabolic disorders there was carried out a study of fat metabolism and 
mobile (lipoprotein and free fatty acid) pool of fatty acids by chromatog-
raphy-mass spectrometry in serum. The data were processed using SPSS 
statistics program.
Results: Statistically significant differences were found for such param-
eters as body fat mass (p=0.04), body fat mass index (p=0.01), visceral 
fat area, (p=0.01). Analysis of biochemical parameters in obese children 
compared to the control group revealed statistically significant differences 
in HDL levels (p=0.03), LDL (p=0.02). The comparative analysis of fatty 
acid indices in adolescents with obesity in comparison with the control 
group revealed statistically significant differences in the studied panel. 
Correlation analysis revealed significant associations between biochem-
ical markers of metabolic disorders, fatty acid levels and body compo-
sition. Positive correlations were found between fat-free body mass and 
levels of tricosanic (r=0.993; p=0.007) and clupanodonic acids (r=0.956; 
p=0.044), visceral fat area was positively correlated with gadoleic acid lev-
els (r=0.810 p=0.027), behenic acid levels demonstrated positive associa-
tions with body composition measures such as fat-free body mass index 
(r=0.786; p=0.036) and total body phase angle (r=0.877; p=0.004).
Conclusion: The findings confirmed the correlation between biochemi-
cal markers, fatty acid levels and body composition, which allows us to 
consider them as potential parameters for early predictive diagnosis of 
metabolic disorders.

PO3.053
Self-reported quality of life in young people living with 
obesity attending a paediatric weight management service

Eastaugh, R.1; Glyde, M.1; Charsley, J.1; Brennan, K.1; Mayall, H.1;  
Robinson, H.1; Steele, C.2
1Complications of Excess Weight Service, Leeds Children Hospital, Leeds,  
United Kingdom 
2Complications of Excess Weight Service, Leeds Children Hospital, Leeds,  
United Kingdom; Faculty of Medicine and Health, University of Leeds, Leeds, 
United Kingdom

Introduction: The impact of living with a chronic health condition and, 
in particular, living with obesity (LwO) on children and young people’s 
(CYP) quality of life (e.g.,on emotional wellbeing, social engagement, 
access to education and physical wellbeing) have long been indicated. As 
part of the NHS Long Term Plan to improve care for CYP living with 
complications related to obesity, a Complications of Excess Weight (CEW) 
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Co-production of youth advocacy videos on food marketing 
and promotions

Vaczy, C.1; Smith, M.1; Tulloch, L.2; Kellerman, A.2; Hilton, S.1
1MRC/CSO Social and Public Health Sciences Unit, University of Glasgow, 
Glasgow, UK 
2Scottish Obesity Alliance, Glasgow, UK

Introduction: Children and young people in the United Kingdom (UK) 
are repeatedly exposed to unhealthy food marketing and promotions, 
which are linked to increasing rates of overweight and obesity and related 
health complications. The latest UK and Scottish Government obesity 
plans propose measures to reduce consumer exposure to products high in 
fat, salt and sugar (HFSS), including tackling price and location promo-
tions and limiting children’s marketing exposure by restricting TV adver-
tisements. As young people are experts in their own lived experience, they 
are key stakeholders in considering effective policies for their age group, 
and understanding their exposure to and views on food marketing and 
promotions is a vital step in protecting young people’s health and that of 
future generations. Thus, this project aims to engage with young people, 
allowing their perspectives to be heard directly by politicians and poli-
cymakers as they consider implementing food marketing restrictions 
in 2023.
Methods: A four-phase project comprising a range of research methods 
is being conducted in early 2023 to form a picture of young people’s expo-
sure to various forms of food marketing and promotions. A purposive 
sample of young people aged 11–16 years living in the central belt area 
of Scotland, UK is being recruited to participate. The four phases of the 
project consist of: 1) workshops to discuss their thoughts and experiences 
with unhealthy food marketing and promotions, 2) photographing food 
marketing and promotions they see in their local areas and online, 3) 
focus groups to discuss their photographs and 4) co-production of advo-
cacy videos featuring the photos taken by the young people. The videos 
will be co-produced with a subgroup of the young co-researchers, the 
research team, and a video production company specialised in youth and 
co-production.
Results: Data collection and analysis will be completed in Spring 2023 in 
addition to the production of the two advocacy videos, all of which will be 
ready to present by May 2023.
Conclusion: Despite the high volume of policies aiming to reduce child-
hood overweight and obesity, little work has been done in Scotland to 
explore the experiences and ideas of young people themselves. Our proj-
ect will produce an impactful video that can persuade audiences such as 
Members of the Scottish Parliament to implement policies that will benefit 
the health of children and young people. It will also empower a new gener-
ation to advocate for themselves as their voices help shape policy regard-
ing promotions and other facets of the obesogenic food environment. 
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PO3.055
Dietary patterns in children and their relationship with 
environmental sustainability and body fat

Teixeira, B.1; Afonso, C.1; Severo, M.2; Carvalho, C.1; Torres, D.1; Lopes, C.2; 
Oliveira, A.2
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Introduction: Adherence to healthy and sustainable diets is particularly 
important in childhood as it is a critical period for developing food habits 
that will have an impact on children’s growth and obesity. Dietary pat-
tern definitions are highly heterogeneous and many times not specific for 
children. This study aims to adapt four a priori dietary patterns in chil-
dren and to explore their associations with sustainability (greenhouse-gas 
emissions-GHGE and land use-LU) and health (body mass index-BMI) 
indicators.
Methods: Participants are children (aged 3 to 9 years old) from the National 
Food, Nutrition and Physical Activity Survey 2015-2016 (Portugal) 
(n=521, corresponding to 568 033 Portuguese children in a complex 
sampling design). Dietary intake was assessed through two non-con-
secutive one-day food diaries. The World Index for Sustainability and 
Health (WISH), Healthy Eating Index (HEI), Mediterranean Diet Score 
(MDS) and the Southern-European Atlantic Diet (SEAD) were the dietary 
scores adapted to evaluate adherence to the Eat-Lancet recommendations, 
World Health Organization (WHO) recommendations, Mediterranean 
diet and Atlantic diet, respectively. Diet-related GHGE and LU were esti-
mated using the SHARP-Indicators database. Children’s weight and height 
were measured and WHO BMI z-scores were calculated. A standardized 
weighted composite index, including both the sustainability and health 
indicators, was calculated (GHGE*0.5+LU*0.5+BMI). Dietary scores 
were standardized and associations were evaluated through general lin-
ear models considering the complex sampling design. Associations with 
diet-related GHGE and LU were adjusted for total grams of the foods not 
included in the scores by the residual method. Associations between the 
composite index and BMI were further adjusted for sex, physical activity, 
mother’s age and parental education. 
Results: The weighted mean score (range) of total WISH, HEI, MDS, and 
SEAD were 50.5 (0-130), 18.6 (7-28), 17.0 (7-28), and 17.2 (8-36), respec-
tively. Nearly 10% of children had obesity.
WISH was significantly associated with lower scores for sustainability 
indicators (GHGE: sd.β=-0.243, 95%CI:-0.435,-0.051 and LU: sd.β=-
0.512, 95%CI:-0.706,-0.317), but not with BMI. HEI, MDS and SEAD 
were also associated with less diet-related LU, but not associated with 
BMI. WISH and MDS were the dietary patterns that better explained 
the sustainability and health indicators when analyzed together (com-
posite index) (R2=21.4%, sd.β=-0.237, 95%CI:-0.375,-0.099; R2=25%,  
sd.β=-0.213, 95%CI:-0.365,-0.061, respectively).
Conclusion: All the evaluated dietary patterns, particularly the 
Mediterranean Diet (MDS) and the one based on Eat Lancet 
Recommendations (WISH) seem to be both healthy and environmentally 
sustainable. However, not all the dietary scores were individually asso-
ciated with diet-related GHGE, diet-related LU and BMI. BMI was less 
associated than expected, probably due to reverse causality. Prospective 
studies are needed to be able to study the influence of these dietary pat-
terns in childhood, particularly in cardiometabolic health and to under-
stand their impact on sustainable food systems throughout life.

service, was set up in West Yorkshire. This is a regional Tier 3+ paedi-
atric weight management service that takes a biopsychosocial approach 
to understanding and treating complications related to excess weight in 
CYP. With this in mind, the service aims to develop individualised plans 
to holistically support young people and their families. 
In monitoring quality of life as an outcome for the service, we hope to bet-
ter understand the impact LwO has on different aspects of quality of life 
and will use this to facilitate the development of individualised care plans, 
alongside raising awareness of the challenges young people and families 
face when being invited to attend such a service. 
Methods: Young people or their parents/carers (depending upon age/
cognitive ability) filled out the Pediatric Quality of Life Questionnaire 
(PedsQL™ 4.0 Generic Core Scales) as part of a questionnaire pack which 
was posted to them, prior to their first appointment. 
Descriptive statistical analysis (mean, standard deviation) of baseline pre-
liminary PedsQL data from CYP under the age of 18 attending the CEW 
service were conducted using Microsoft Excel.
PedsQL data of paediatric patients attending a CEW service, were 
compared to reference normative PedsQL data of the general Dutch 
population.
Due to the novel nature of the service, only baseline data has been available 
for analysis, and therefore findings were based on preliminary assump-
tions. Additional data and analyses are expected to follow at a later date.
Results: Preliminary findings revealed that mean PedsQL scores reported 
by CYP who attended the Leeds CEW service were lower across all sub 
scales compared to those reported by the Dutch general population, 
although the wide variation in scores across the population should be 
noted (mean 47.03, SD 21.64). The largest difference in mean scores was 
found in the social functioning sub scale (mean 43.50, SD 24.39).
Conclusion: Young people LwO experiencing health-related complica-
tions report a lower quality of life in comparison to the general population. 
The results highlight the importance for paediatric weight management 
services to measure quality of life as an outcome in clinical practice and 
to highlight associated issues. Given the wide variation in reported func-
tioning across our population the results also highlight the necessity to 
respond in a holistic manner with personally tailored care plans.
Importantly, given the widespread impact on different aspects of quality of 
life, a multi-disciplinary team is paramount in service provision.

PO3.054
The link between metabolic factors and cancer

Elena, C. R.
Clinical Hospital Coltea

Metabolic syndrome is often found in adults that have a sedentary life-
style, a diet based on fast-food and excessive consumption of sweets. 
Overweight, hypertension, hyperglicemia, high triglycerides themselves 
have been correlated with cancer.
Complications that come along with cancer progression are challenging 
not only for the patients, but also for the medical team, and most of them 
can worsen the already existent risk factors. 
Taking in count that cancer is an agressive disease that can have a fast evo-
lution, prevention or support based on healthy eating and regular exercise, 
in order to achieve the ideal weight is a good option to have a safer life.
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documenting statistics on overfeeding in this cohort. Here, we aim to 
characterise feeding practices and infant weights in a general paediatric 
population. 
Methods: Eligible infants were defined as infants ≤6 months old that were 
admitted under general paediatrics team to a major tertiary centre acute 
inpatient ward. Data was collected over a 7-day period through review 
of clinical notes and structured interviews with caregivers. Statistical and 
qualitative analysis was performed. Anthropometric and feeding data was 
compared with World Health Organisation (WHO) growth references 
and national Health Service Executive (HSE) guidelines. 
Results: 51 infants, including 26 male and 25 female were eligible for 
inclusion. 82% of infants were solely formula fed, 16% breastfed and 2% 
received expressed breast milk. Nearly half of parents interviewed felt that 
inadequate support and information on feeding volumes was provided. 
Compared with HSE guidelines 59% of infants exceeded recommended 
intake, the median volume of milk was 200ml/kg/day ±SD 34ml. 
Conclusion: Our data suggests that over-feeding is a significant issue in 
infants <6months old. Furthermore in this study we found low breastfeed-
ing rates and the feeling amongst parents that they were unsupported- 
both significant matters that need to be addressed.

PO3.058
Dietary intakes of 5-year-old Irish children in relation to body 
composition and socio-economic status; findings from the 
ROLO longitudinal birth cohort study

Hokey, E.1; Delahunt, A.2; O’Reilly, S. L.1; McAuliffe, F. M.3
1UCD Perinatal Research Centre, School of Medicine, University College Dublin, 
National Maternity Hospital, Dublin 2, Ireland 1, School of Agriculture and Food 
Science, University College Dublin, Dublin 4, Ireland 2 
2UCD Perinatal Research Centre, School of Medicine, University College Dublin, 
National Maternity Hospital, Dublin 2, Ireland 1, CHI at Tallaght, Tallaght 
University Hospital, Tallaght, Dublin 24, Ireland 2 
3UCD Perinatal Research Centre, School of Medicine, University College Dublin, 
National Maternity Hospital, Dublin 2, Ireland

Introduction: Suboptimal nutrition in childhood has been associated 
with poor health outcomes and an increased risk of long term chronic 
issues such as obesity, cardiovascular and endocrine disease. A better 
understanding of how a child’s dietary intake in early childhood impacts 
body composition is important, particularly in areas of deprivation where 
rates of childhood overweight and obesity are known to be highest. This 
study aimed to assess the dietary intakes of 5-year-old children and 
explore associations between their nutrient intakes and body composition 
and socio-economic status (SES).
Methods: This is a secondary analysis of data from the ROLO 
(Randomised COntrol trial of LOw glycaemic diet in pregnancy) study. 
Mother-child dyads were followed up at 5 years as part of the ROLO Kids 
study. Children’s body composition measurements were obtained. Dietary 
intakes were assessed using food frequency questionnaires (FFQ) and 
SES was examined using a composite variable of mothers education level 
and pobal index. Statistical analysis included independent t-tests, Mann 
Whitney-U tests, one-way ANOVA, correlation and linear regression. 
Results: This analysis included 401 mother-child dyads. Children’s mean 
age was 5.18 years old and mean BMI was 16.22kg/m², with 24% of the 
cohort classified as having overweight or obesity. Girls had higher median 
(Interquartile range, IQR) skinfold measurements than boys, namely 
biceps (5.80 (4.80, 7.20) vs 5.20 (4.40, 6.80), p=0.011), subscapular (6.00 
(5.20, 7.20) vs 5.40 (4.80, 7.20), p=<0.001), thigh (16.00 (13.55, 20.05) 
vs 14.10 (11.40, 14.10), p=0.002) and sum of skinfolds (37.60 (33.20, 
45.80) vs 35.40 (29.53, 43.03), p=<0.001). Vitamin D (Mean=1.93 μg), 
+/-1.29), folate (mean=130.88, +/- 57.58,), iron (mean=6.83mg, +/- 3.56) 
and dietary fibre (median=10.80, IQR=8.39, 13.28) intakes did not meet 
European Food Safety Authority (EFSA) recommendations. Children’s 
free sugar intake accounted for 12% of total energy intake. When the 
cohort was stratified by SES, total sugar intakes were higher in the lowest 
SES group (p=0.041). A positive correlation was observed between total 
sugar intakes and higher skinfold measurements in the lowest SES group. 

PO3.056
Eating Behavior and dietary intake in children and 
adolescents: A systematic review

Maneschy, I. R.1; Miguel Berges, M.2; I Rupérez, A.1; Jimeno Martínez, A.1;  
A. Moreno, L.2
1Growth, Exercise, Nutrition and Development (GENUD) Research Group, 
University of Zaragoza 50009, Spain. Instituto Agroalimentario de Aragón (IA2), 
Zaragoza, Spain 
2Growth, Exercise, Nutrition and Development (GENUD) Research Group, 
University of Zaragoza 50009, Spain. Instituto Agroalimentario de Aragón (IA2), 
Zaragoza, Spain. Instituto de Investigación Sanitária de Aragón (IIS Aragón) 
Zaragoza, Spain Centro de Investigación Biomédica en Red de Fisiopatologia de 
la Obesidad y Nutrición (CIBEROn), Instituto de Salud Carlos III, Madrid, Spain

Introduction: Eating behavior is defined as the way people eat. Eating 
behavior is described on scales divided into pro-intake and anti-intake. 
These behaviors are important determinants of food choices, and then, 
they deserve special attention in childhood and adolescence, when they 
are in the process of formation.
Methods: This is a systematic review that used the PRISMA recommenda-
tions made in the following databases PubMed, Cochrane, Embase, WOS, 
SciELO and Scopus. No limits have been placed on the publication date. 
The studies were performed in humans, between 2 to 20 years, written in 
English or Spanish. The main objective was to answer the following ques-
tion: Does eating behaviour influence food intake in children and adoles-
cents? The search and selection of studies was performed independently 
by two reviewers. Any discrepancies were analysed and discussed in sub-
sequent meetings with a third researcher, to obtain consensus.
Results: First, we identified 1,804 articles in the six databases used. After 
checking for duplicates, we excluded 330 and 1420 were excluded after 
reading the title and abstract. Of the 54 articles selected for reading in full, 
29 met the inclusion criteria and were evaluated in this systematic review. 
We choose to describe the results of studies that used the Child Eating 
Behavior Questionnaire (CEBQ) as a tool to measure eating behavior, as 
well as studies that evaluated pro-intake scales. Food consumption was 
assessed using validated tools. The studies evaluated the consumption of 
different food groups such as snacks, fruits and vegetables, breads, meats 
and also the quantity and size of daily meals. Given the heterogeneity of 
the reported findings meta-analysis was not possible.
14 studies evaluated the pro-intake scales, and of these 5 found signif-
icant positive associations between the Food Responsiveness (FR) scale 
and food consumption and 4 for the Enjoyment of Food (EF) scale and 
food consumption. For the FR scale, significant positive associations were 
found with the consumption of fruits, vegetables, berries and white bread; 
in addition, with the increase in the number of meals a day. For the EF 
scale, significant positive associations were found with the consumption 
of fruits, white bread, energy intake and also with the number of daily 
meals.
Conclusions: Eating behaviour influences food consumption in children 
and adolescents, both in quantity and quality of food. More studies are 
needed to draw conclusions about the risk of developing obesity in adult-
hood in individuals who have the highest pro intake behaviours.

PO3.057
Feeding practices in Irish infants

Lee, A.; Mclaughlin, E.; Isa, M.; Barrett, M.; Scanlan, B.
General Paediatrics, Children’s Health Ireland at Crumlin, Dublin, Ireland

Introduction: Childhood obesity is a global health priority. Modifiable 
environmental influences, such as overfeeding, can exert a programming 
effect on infants, the results of which are carried through childhood to 
adult life. Infants overfed on day 1 of life were significantly more likely 
to be overweight aged 4, and those infants falling at the heaviest end 
of weight distribution were at risk of increased risk of obesity in adult-
hood. Anecdotal evidence suggests that overfeeding is an issue amongst 
Irish infants, however, literature review found no formal studies to date 
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recommended requirements for sustaining a physically active lifestyle. 
Children with T1D face disease-specific barriers and facilitators to PA 
engagement. Healthcare professionals (HCP) working with children with 
T1D have an important role in supporting PA as a component of diabetes 
management. Within an Irish context, little is known about how HCPs’ 
perceive their role in the promotion of PA for children with T1D. Thus, 
the purpose of this study was to explore the knowledge, beliefs and expe-
riences of HCPs’ provision PA education and support to parents and chil-
dren with T1D. 
Methods: Members (n=16) of the multidisciplinary team working in the 
paediatric outpatient diabetes clinic were recruited. Participants included 
6 nurses, non-consultant hospital doctors (6 SHOs, 3 registrars) and 1 
dietician. Participants completed a semi-structured questionnaire to 
gather information about their knowledge, beliefs and experiences in pro-
viding PA education to children, adolescents and parents. 
Results: The results show that HCPs do recognise the importance of PA 
for maintaining health and inform patients of the importance of regu-
lar PA, however, HCPs report limited confidence in providing PA edu-
cation to certain sub-populations of individuals with T1D, specifically 
children with overweight or obesity, females and ethnic minority groups. 
Furthermore, HCPs report limited provision of information about 
important facets of PA that impact blood glucose regulation (e.g. intensity, 
duration and aerobic versus anaerobic activity). 
Conclusions: Healthcare professionals recognise their role in helping 
children with T1D and their parents to incorporate physical activity into 
diabetes management and everyday life, but there are noted barriers to the 
successful fulfilment of their role in PA promotion.

PO3.061
Using an online application to determine the prevalence of 
overweight and obesity affecting children and adolescents 
2-18 years old in Romania

Pascu, B.
Department of Endocrinology, INSMC “Alessandrescu Rusescu” Mother and 
Childcare Institute of Pediatrics, Bucharet, Romania

According to WHO more than 340 million adolescents and 39 million 
children are living with obesity. This number is still increasing. WHO esti-
mates that by 2025, approximately 167 million people – adults and chil-
dren – will become less healthy because they are suffering of overweight 
or obesity. 
We conducted an online study to determine childhood weight status of 
children aged 2 to 18 years, mainly located in Romania, based on height, 
weight and body measurements ( waist and hip circumference) taken by 
parents and using the online application developed by us. 
Parents were trained during online sessions and videos how to asses 
height, weights and take body measurements and how to insert the data 
in the application.
For the data security we created a 2 layer protocol made of verification 
of the user (parent) by specific security filters and data quality validation 
by verifying the integration of data into specific intervals and applying 
validation keys. 
The primary outcome was child suffering of overweight or obesity, defined 
as body mass index (BMI) ≥85th percentile, adjusted for age and sex, by 
the Centers for Disease Control and Prevention (CDC) standardized 
growth charts. Because condition-specific growth charts are subject to 
bias and do not offer BMI percentile estimates, we used the CDC BMI-for-
age growth charts for all children, regardless of medical condition, in line 
with CDC recommendations and previous research standards. For each 
child, we calculated the BMI (kg/m2) using the weight (kg), height (m), 
age (years), and sex from the data inserted by parents. Using the CDC 
charts of BMI percentile, standardized by age and sex, we defined under-
weight as BMI <5th percentile, normal weight as BMI 5th to 84th percen-
tile, overweight as 85th to 94th percentile, and obese as ≥95th percentile. 
For each child categorized as suffering of obesity, we further subcate-
gorized their weight status into 1 of 3 obesity classes on the basis of the 

Conclusion: In this cohort, recommendations for some key nutrients 
were not being met. Overall total sugar intake was higher than recom-
mended, with it being highest in the lowest SES group. These findings are 
relevant in the context of higher rates of overweight and obesity in areas 
of deprivation. Future longitudinal research is required, to determine the 
impact of high sugar intakes on the risk of overweight and obesity and to 
investigate why intakes may be higher in lower SES groups. 
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PO3.059
Assessment of physical activity level for prediction of body 
weight maintenance of adolescents

Totomirova, T.; Arnaudova, M.
Military Medical Academy, Sofia, Bulgaria

Background: Different intensity regular physical activity is a cornerstone 
for weight maintenance and it should be encouraged at early childhood. 
Modern adolescents experience a lower rate of physical activity, and it 
could be one of the reasons for the increase in weight problems at this age.
Aim: The aim of our research is to assess correlation between physical 
activity level and body weight maintenance of adolescents in single coun-
try region in Bulgaria
Methods: We studied 128 boys and 134 girls in a single country region 
(mean age 12.02±3.03 years, mean BMI 20.38±4.36 kg/sq.m). Children 
were asked to fill in questionnaires to detect their physical activity habits. 
Timer on smart phone was used to calculate the exact time spent in sports, 
open air activities, before screen time and sleep time. The results were 
assessed regarding BMI and weight problems.
Results: 10.45% of girls and 10.93% of boys were overweight and 2 girls 
(1.49%) and 6 boys (6.25%) have been diagnosed with obesity. 13.43% of 
interviewed girls and 14.06 % of boys reported performing sport activities 
each day. 63.39% of patients answered spending between 60-180 minutes 
per day in open air activities – football, jogging, etc. (this percentage was 
similar in both genders with prevalence of boys at higher time subgroups). 
Before screen time (defined as before TV screen, smartphone, computer, 
etc.) in 49.25% of girls and 31.25% of boys was limited to be between 60 
and 120 minutes per day (limitation mainly due to parents’ control). BMI 
demonstrated high positive correlation with average time spent in phys-
ical activity (r=0.782) and high negative correlation with before screen 
time (r=-0.674)
Conclusion: Physical activity is an important factor for weight prob-
lem management. Its assessment and recommended increase should be 
marked at a younger age. Proper distribution of free time between out-
door activities and before screen and leisure time of adolescents is essen-
tial for normal development and should be under parents’ strict control.

PO3.060
Healthcare Professionals’ Perception of Physical Activity 
Promotion for Children with Type 1 Diabetes

Giblin, S.1; Dalton, N.1; Scully, P.2; McCaffrey, A.2; Connolly, M.2; 
Neylon, O.2; O’Gorman, C.1
1School of Medicine, University of Limerick 
2Department of Paediatrics, University Hospital Limerick

Aims: Type 1 Diabetes (T1D) is a chronic, lifelong condition. T1D inci-
dence and prevalence rising globally. T1D management includes daily 
insulin regimens, blood glucose monitoring, nutrition management 
and physical activity (PA). PA plays a pertinent role in mitigating some 
of the adverse complications associated with T1D (e.g. cardiometabolic 
disease). Many children with 1D experience concomitant overweight or 
obesity. Furthermore, children with T1D often do not meet the minimum 

D
ow

nloaded from
 http://karger.com

/ofa/article-pdf/16/Suppl. 1/1/3919110/000530456.pdf by guest on 23 June 2023



Obes Facts 2023;16(suppl 1):1–351
DOI: 10.1159/000530456

Abstracts 213

PO3.063
Study of Clinical Symptoms and Laboratory Investigation 
of Iron Deficiency in Children for the Understanding Link 
between Iron and Metabolism

Siradze, L.1; Kvezereli Kopadze, A.2
1Medical School Grigol Robakidze University 
2Researcher and Scientific Institution of Physiotherapy and Resort study

Introduction: Obesity caused by metabolic disorders and Iron deficiency 
condition both are most spread problem in child and adolescent. Iron is 
main elements that carry oxygen to all cell of the body. To understood the 
link between iron deficiency and metabolism we divided the researcher 
study in two parts. First part is the study (Ph.D.) of clinical symptoms and 
laboratory investigation in children with iron deficiency, that is present-
ing. Second part will be investigating the link with obesity. Because the 
iron deficiency in cell is associated with energy metabolism, weight gain. 
Methods: for the researcher of Iron condition in children they were 
divided in groups: with light form of Iron deficiency anemia-IRA and 
latent iron deficiency -LID condition. this group considered by parents 
as a healthy. Clinical symptoms most frequency was: fatigue 78%, 30%. 
Anxiety 66%, 22%. Frequently cry 22%, 11%. Floppiness 71%, 46%. 
Change sense of test and smell 13%,7%. Light head 14%, 8%. Pale skin 
70%, 66%. Koilonychia 22%, 9%. Splenomegaly 36%,17%. Enlarge liver 
36%,17%. By Laboratory investigation of blood were Hemoglobin 111%, 
118%, Erythrocytes 3,8-1012. Ferritin 19,2 mg/l, 20.6mg/l. iron in plasma 
10,4 mmol/l, 11,8mmol/l. transferrin 75,3mmol/l, 74,1mmol/l. 
Results: The study of symptoms and sing children with IRA and LID show 
neurological and gastro intestinal, cardiovascular systems are presents. 
Iron metabolism in erythrocytes, plasma and tissue is low.
Conclusion: Results of study of iron indicators in children with IDA 
and LID show lower level of iron indicators in tissue. Iron deliver oxy-
gen to all cells. As Oxygen is important elements of energy metabolism in 
mitochondria, Iron deficiency affect metabolism of cell. The second part 
researcher is going study iron level with metabolic disorders in children. 
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PO3.064
The Impact of Allied Health Professionals on the Primary 
and Secondary Prevention of Obesity in Young Children: 
A Scoping Review

Griffiths, A.1; Brooks, R.2; Haythorne, R.1; Kelly, G.1; Matu, J.1; Brown, T.1; 
Ahmed, K.3; Hindle, L.3; Ells, L.1
1Obesity Institute, School of Health, Leeds Beckett University, Leeds, UK 
2School of Health Studies, University of Bradford, Bradford, UK 
3Office for Health Improvement and Disparities, Department of Health and 
Social Care, UK

Background: Allied Health Professionals (AHPs) have the capacity to 
promote healthy behaviours in young children through routine ‘contact 
points’, as well as structured weight management programmes. This scop-
ing review aims to evaluate the impact of AHPs in the prevention of obe-
sity in young children.
Methods: Databases were searched for relevant evidence between 1st 
January 2000 and 17th January 2022. Eligibility criteria included primary 
evidence (including, but not limited to; randomised controlled trials, 
observational studies, service evaluations) evaluating the impact of AHPs 
on the primary and secondary prevention of obesity in young children 
(mean age under five years old).
Results: AHP related interventions typically demonstrated improve-
ments in outcomes such as nutritional behaviour (e.g., lower sweetened 
drink intake), with some reductions in screen time. However, changes in 
weight outcomes (e.g., Body Mass Index (BMI) z score, BMI) in response 
to an AHP intervention were inconsistent. There was insufficient data to 

percent above the child’s age- and sex-adjusted 95th percentile body mass 
index (BMI95): Class I (<120% of BMI95), Class II (BMI 120% to 139% of 
BMI95) or Class III (≥140% of BMI95).
Results: We centralized a number of 66957 submissions having the fol-
lowing results and standardization: 14% underweight (9516), normal 
weight 51% (34274), overweight 20% (13504) and 14% (9663) participants 
with obesity. From the participants with obesity, 44% were females and 
56% males. Out of the males living with obesity 30% were 2-6 years old, 
61% 7-13 years old and 9% 14-18 years old. Out of the females living with 
obesity 38% were 2-6 years old, 53% 7-13 years old and 9% 14-18 years 
old. From the participants with obesity 48.29% had a height standard 
deviation over +1 and 22.5% over +2 SDS. 
We hope by developing this online tool and promoting it, to increase 
awareness and prevention in our population about Obesity as being a 
chronic, progressive and relapsing disease.

PO3.062
Prevention of obesity and its metabolic complications 
in children

Moreno Aznar, L. A.
GENUD research group, University of Zaragoza, Spain and CIBEROBN,  
Insituto de Salud Carlos III, Madrid, Spain

Metabolic complications of obesity that appear during childhood are the 
most deleterious for health in the middle- and long-term. Recent obe-
sity prevention strategies focus not only on improving body composi-
tion, but also on reducing its related cardiometabolic complications. In 
the Feel4Diabetes study, a two-stage screening protocol, via primary 
schools, was perfomed in six countries: Belgium, Bulgaria, Finland, 
Greece, Hungary and Spain A total of 20,501 parents (mothers and/or 
fathers) of schoolchildren from 11,396 families, filled a type 2 diabetes 
screening questionnaire, the Finnish Diabetes Risk Score (FINDRISC) 
questionnaire. Parents from the high-risk families (n = 4484) were invited 
to participate in the second-stage screening, including the measurement 
of fasting plasma glucose (FPG) and blood pressure (BP). 3153 parents 
participated in the second-stage screening. Among parents who attended 
the second-stage screening, the prevalence of prediabetes (as defined 
by impaired fasting glucose; FPG 100-125 mg/dl) and T2D (FPG > 126 
mg/dl) was 23.2 and 3.0% respectively. The prevalence of high normal 
BP (systolic BP 130-139 mmHg and/ or diastolic BP 85-89 mmHg) and 
hypertension (systolic BP ≥ 140 mmHg and/ or diastolic BP ≥ 90 mmHg) 
was 14 and 18.6% respectively. Children of parents with IR had higher 
body mass index (BMI) (p < 0.001) and spent more screen time (p = 
0.014) than those of non-IR parents. Four lifestyle clusters were identi-
fied; children of IR parents had higher odds of being in a non-healthy 
cluster (OR: 1.19; 95%CI: 1.001-1.437). In order to deal with these find-
ing, a literature review found that strategies used in effective interventions 
were teachers acting as role-models and being actively involved in the 
implementation of the intervention, school policies supporting the avail-
ability of healthy foods and beverages and limiting energy-dense snacks, 
changes in the school environment, in the recess rules and in the physi-
cal education classes to increase physical activity, and involving parents 
in the intervention via meetings, informative materials and encouraging 
them to improve their home environment. Studies that focused only on 
educational activities and materials for parents were less effective. Future 
obesity prevention programs should aim not only to decrease the appear-
ance of obesity but also to minimize the development of cardiometabolic 
complications.
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PO3.066
Mental health as a driver of obesity: perspectives from  
CO-CREATE Portuguese Youth

Mendes, S.1; Figueira, I.1; Rito, A.2
1Centre for Studies and Research in Social Dynamics and Health (CEIDSS). 
Lisbon, Portugal 
2National Insitute of Health Doutor Ricardo Jorge (INSA, IP), WHO Collaborating 
Center for Nutrition and Childhood Obesity. Lisbon, Portugal

Introduction: It is well recognized that obesity is the result of complex 
interactions of multiple factors. However, although some factors are 
well explored and often addressed in research and policy, others are still 
overlooked, particularly among younger generations. CO-CREATE, a 
European Union funded project, addresses the current gaps in obesity 
research by placing adolescents, their perspectives and the factors that 
shape their health, at the center of the project¹. Portuguese youth were 
challenged to explore obesity and we hereby aim to present their views on 
its determinants.
Methods: The objective of one of the project’s workstreams (WP4) was to 
identify the key factors driving obesity in adolescents and generate system 
maps to identify the key opportunities for policy interventions to tackle 
the problem of adolescent obesity. In the spring of 2019, 60 Portuguese 
students aged 16-18-year were recruited from four Secondary Schools of 
two Lisbon District municipalities to run a series of ‘group model build-
ing’ (GMB) workshops. The GMB process was used to create system maps. 
One system map was created in each school and all four merged into a 
final Portuguese System Map.
Results: The merged map for Portugal represents a balance of all variables, 
although showing a dominance of variables representing emotional/men-
tal pressures. Social media exposure and consequent pressure on body 
image were factors raised by the adolescents. Stress, anxiety and social 
context, namely school and family environment, were also mentioned. All 
of these were linked to mental health and its negative influence on the 
health behaviors among adolescents, ultimately contributing to obesity. In 
the other European countries participating in the project (Poland, United 
Kingdom, Norway and Netherlands), mental health issues were also 
raised². The merged map was used in subsequent stages of CO-CREATE, 
until 2021, where policy ideas were developed. Curiously, the ideas envi-
sioned by Portuguese youth were not directly focused on mental health, 
stating that it would be required structural systemic changes.
Conclusion: In Portugal, these results were already relevant, but the 
pandemic has brought an increasing awareness and concern on mental 
health issues, especially in youth³. More than ever, exploring the relation-
ship between mental health and its role in obesity development is crucial. 
From adolescents to researchers, policy makers and other stakeholders, 
all should be involved and work together to prevent obesity and promote 
adolescents’ health.
References
1 CO-CREATE Project website www.co-create.eu.
2 Savona N, et al. Identifying the views of adolescents in five European countries 

on the drivers of obesity using group model building. Eur J Public Health. 2021 
Apr 24;31(2):391-396. 

3 Gaspar T, et al. Relatório do estudo HBSC 2022: A Saúde dos Adolescentes 
Portugueses em Contexto de Pandemia – Dados nacionais do estudo HBSC 
2022. 2022.

determine moderating effects, however tentative evidence suggests that 
those with a lower socioeconomic status or living in an underprivileged 
area may be more likely to lose weight following an AHP intervention. 
There was no evidence identified evaluating how AHPs use routine ‘con-
tact points’ in the prevention of obesity in young children.
Conclusion: AHP interventions could be effective in optimising weight 
and nutritional outcomes in young children. However, more research is 
required to determine how routine AHP contact points, across the range 
of professional groups may be used in the prevention of obesity in young 
children.

PO3.065
The NOURISHING and MOVING policy indexes: assessing 
nutrition and physical activity for obesity prevention  
in 27 European countries

Vlad, I.1; O Mara, J.1; Oldridge Turner, K.1; Helleve, A.2; Harbron, J.3;  
Klepp, K.2; Allen, K.1
1World Cancer Research Fund International, London, United Kingdom 
2Norwegian Institute for Public Health, Oslo, Norway 
3University of Cape Town, Cape Town, South Africa

Introduction: Nutrition and physical activity policies play a key role in 
creating healthy environments that enable the prevention of overweight 
and obesity. The CO-CREATE project investigates how policy changes 
create environments conducive to preventing adolescent obesity. This 
research presents the results of the NOURISHING and MOVING pol-
icy indexes that assess and compare physical activity and nutrition policy 
areas in 27 European countries. 
Methods: National-level nutrition and physical activity policy actions 
were identified for 27 European countries through a comprehensive scan, 
with a set methodology. The policy actions, which are available online in 
the NOURISHING and MOVING databases, were benchmarked to assess 
the strength of policy design, based on evidence-informed aspirational 
attributes. The results were presented in two policy indexes. 
Results: Across the 27 European countries included, only one coun-
try took a comprehensive approach to nutrition policies, implementing 
policy actions across all ten NOURISHING policy areas. In contrast, 
11 countries took a comprehensive approach to physical activity policy, 
implementing policy actions across all six MOVING policy areas.In the 
NOURISHING policy index, key weaknesses are identified for policy 
areas that include structural policy actions, such as those related to food 
taxes and other economic tools to address food affordability and avail-
ability, advertising of unhealthy foods, setting incentives and rules to 
create a healthy retail and food service environment, as well as policies 
to ensure coherence between food systems and health, such as nutrition 
standards for public procurement. In contrast, the strongest policy design 
was found for reformulation targets on specific nutrients in food products 
and improving public awareness on food and nutrition. However, govern-
ment action in these two policy areas is insufficient in the absence of, or 
with the poor design of, structural policy actions. In the MOVING policy 
index, the weakest policy design is seen for policy actions targeting the 
built environment, such as active design guidelines, and infrastructure 
policy which include policies promoting public and active transport. The 
strongest policy design across the 27 countries was found for policies sup-
porting physical activity in schools and the community, such as physical 
education on curricula and community initiatives. As in NOURISHING, 
policy areas that include structural policy actions are weaker compared 
with policies that focus on education and individual behavioural change. 
Conclusion: The NOURISHING and MOVING policy indexes show that 
greater action is needed to implement adequate policies across Europe. 
The policy areas that are usually targeted across countries focus on indi-
vidual behaviour change. The key gaps found are remarkably similar 
across the 27 European countries and focus on structural policies, such as 
health-related food taxes, food systems and active environments. Greater 
focus on these areas should be given by policymakers, researchers, and 
civil society, to inform advocacy for and design of nutrition and physical 
activity policies for obesity prevention.
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Body Fat Distribution according to Waist to Height Ratio and 
Waist Circumference in 7-year-old Czech Children – COSI 
Project

Metelcová, T.1; Taxová Braunerová, R.2; Zamrazilová, H.2; Procházka, B.3; 
Kunešová, M.2
1Institute of Endocrinology, Obesity Management Centre, Prague, Czech 
Republic, Charles University, First Faculty of Medicine, Prague, Czech Republic 
2Institute of Endocrinology, Obesity Management Centre, Prague, Czech 
Republic 
3Paediatric Clinic, Kutná Hora, Czech Republic

Introduction: Childhood obesity is usually classified by BMI (body mass 
index) percentiles. Nevertheless, this classification does not reflect body 
fat distribution, which is an important factor of cardiometabolic risk of 
obesity. Anthropometric parameters, such as waist to height ratio (WHtR) 
and waist circumference (WC), could provide a more precise way to deter-
mine obesity. According to, e.g., Filgueiras et al. and Aguilar-Morales 
et al., WHtR and WC can serve as an easy and non-invasive method for 
the early detection of an increased amount of central adipose tissue. 
Our study is part of the World Health Organization Europe’s Childhood 
Obesity Surveillance Initiative (COSI) and evaluates data of Czech chil-
dren from the 4th (2016) and 5th (2019) round of the project.
Methods: Representative samples of Czech children aged 6.5-7.99 years 
were selected for the study. A total of 1729 children participated in the 
4th round and 2349 children in the 5th round. Standardized WHO tech-
niques were used for the anthropometric measurements (height, weight, 
waist circumference, and hip circumference). Waist circumference and 
BMI were evaluated according to the national reference values - National 
Anthropological Survey (1991) (Vignerová et al.). WHtR cut-off value was 
defined as WHtR>0.5. For statistical analysis, chi-square test was used, 
and statistical significance was considered at p<0.05.
Results: In 2016 and 2019, the average WHtR values were 0.458 and 
0.457 in boys, and 0.450 and 0.454 in girls. The percentage of girls (unlike 
boys) who exceeded the threshold of WHtR>0.5 increased significantly in 
this period (9.85 % vs. 13.61 %). We found similar results in WC values: 
the percentage of girls with WC >90 percentile was significantly higher 
in 2019 in comparison with 2016, while percentage of boys in the same 
WC percentile category did not change significantly. Surprisingly, there 
is a rather high number of children with risky WC despite normal BMI 
(17.3 % boys and 7.19 % girls in 2019). 
Conclusion: The percentage of 7-year-old Czech girls with increased 
WHtR and WC increased significantly between 2016 and 2019. We 
suggest using WHtR and WC measurement in routine clinical practice 
because of rather high prevalence of children with risk WHtR and WC 
values despite a normal BMI. 

PO3.067
Body composition analysis in children enrolled in a 2-year 
obesity management programme during first-year follow-up

Švigelj, M.1; Gantar, T.2; Kaparić Kersnik, T.2; Repar, B.2; Štucin Gantar, I.2
1University Medical Center Ljubljana, Slovenia 
2Children’s Hospital, Šentvid pri Stični, Slovenia

Introduction: This study aimed to assess the progress of body composi-
tion parameters monitored with bioelectrical impedance analysis in chil-
dren and adolescents with body mass index (BMI) above 98th percentile 
(98. P) enrolled in our two-year obesity management programme.
Methods: We performed a retrospective study of analyzing body composi-
tion parameters in peadiatric patients enrolled in an obesity management 
programme at Children’s Hospital Šentvid pri Stični in Slovenia from 2021 
to 2022 during the first year follow-up. Data was retrieved from an elec-
tronic database within patient medical records at our institution. Body 
composition parameters such as body mass index (BMI; standardised as 
the ratio of BMI/BMI 98th percentile for age and gender), body fat mass 
(BFM), skeletal muscle mass (SMM) and fat-free mass (FFM) were anal-
ysed for the purpose of this study using InBody 770 Bioimpedance device. 
Measurements were firstly taken during the beginning two-week cycle, 
next after 3 months during the one-week cycle, and later within office fol-
low-ups 6 and 12 months after their first visit. 
Results: 130 children with obesity, 56 girls and 74 boys aged 6 to 19 (mean 
12.8, SD 2.9), were enrolled in our programme over one year in 2021. 
Body composition parameters changed significantly between the first 
visit and the six-month follow-up (BMI/BMI 98. P, BFM; FFM; SMM; p < 
0.05 for all parameters), which can be associated with good adherence to 
the programme. At the 12-month visit, BMI/BMI98 had not significantly 
changed compared to the 6-month visit. An unfavorable, however insig-
nificant, increase in BFM was observed. Nevertheless, SMM and FFM 
further significantly increased in the year’s second half. Through this one 
year, children generally lower BMI/BMI 98. P ratio, girls by 0.136 and boys 
by 0.145. Boys are more successful in reducing BFM in the second half of 
the year and more than once more successful in gaining FFM and SMM 
in general. 
Conclusions: Bioelectrical impedance analysis follow-up aided favorable 
data of monitoring in our patients. Enrolled children during 12 months 
manage to lower their BMI close to the limit of obesity (98. P). There is 
a continuous favorable change in body composition with an increase in 
fat-free and skeletal muscle mass through the 12-month period. A slight 
increase in body fat mass in the second part of the year can be attributed 
to reintroducing of unhealthy habits, which is essential data for further 
improvements.

Fig. 1. Body composition parameters follow-up results.

Fig. 2. Body composition parameters results - gender.
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PO3.070
Psychosocial health screening in Singaporean youths 
with obesity

Ng, W.1; Chew, C.2; Binte Khaider, K.2
1Duke-NUS Medical School, Singapore 
2Department of Paediatrics, KK Women’s and Children’s Hospital, Singapore

Introduction: Youths with obesity tend to report poorer psychosocial 
well-being, or Health-Related Quality of Life (HRQoL), than their healthy 
weight peers, with studies showing an inverse linear relationship between 
adolescents’ self-reported HRQoL scores and their weight status or Body 
Mass Index (BMI). Poor psychosocial health is in turn associated with 
complications such as disordered eating behaviours and poor adherence 
to weight loss programmes. However, there remains a gap in our under-
standing of the state of psychosocial health in youths with obesity in 
Singapore, especially those seeking weight management therapy in our 
tertiary hospitals.
Methods: The primary aim of our study is to establish the baseline 
HRQoL scores of Singaporean adolescents with obesity, aged 11 to 17 
years old, who were on follow-up with the Weight Management Clinic of 
KK Women’s and Children’s Hospital. Their HRQoL was assessed through 
self-reported Pediatric Quality of Life Inventory (PedsQL). We hypoth-
esise that adolescents with severe obesity (i.e. class II or III obesity with 
BMI≥120% of 95th percentile BMI) will report poorer mean HRQoL 
scores than those with less severe obesity (i.e. overweight or class I obesity 
with BMI≥90th percentile for age but <120% of 95th percentile BMI).
Results: 68 adolescents were recruited to the study between June and 
November 2022. The mean age of the recruited adolescents was 13.6 ± 1.8 
years old, with 66% being males. 65% of the participants were Chinese, 
19% were Malays, 12% were Indians and 4% were of other races.
Adolescents with class II or III obesity reported poorer HRQoL scores 
than those with overweight or class I obesity in all domains of the PedsQL, 
although the differences were statistically non-significant at the current 
sample size. The mean psychosocial health summary score (inclusive of 
emotional, social and school functioning) for youths with more severe 
obesity was 62.0±17.3, as compared to 69.3±17.0 for youths with over-
weight and class I obesity (p=0.087). In particular, the greatest difference 
was observed in the emotional functioning domain, where youths with 
class II or III obesity reported a mean score of 56.7±22.3, in comparison 
to 66.5±21.5 for youths with less severe obesity (p=0.072). Similar trends 
were observed in the school functioning (58.5±16.5 vs 65.0±20.6, p=0.159) 
and social functioning domains (70.8±23.8 vs 76.3±19.0, p=0.293). In the 
physical functioning domain, adolescents with more severe obesity also 
had a lower mean score of 73.2±13.3, while those with overweight or class 
I obesity reported a mean score of 80.1±16.2 (p=0.061).
Conclusion: This is the first measurement of HRQoL scores in 
Singaporean youths with obesity who are seeking weight management 
treatment. Adolescents with more severe obesity self-reported poorer 
HRQoL scores in all domains of the PedsQL as compared to their peers 
with overweight and class I obesity. This is a potential target in weight 
management interventions to improve the psychosocial well-being of 
adolescents with obesity.
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Differences in children obesity prevalence using multiple BMI 
evaluation standards

Frasinariu, O.; Vasiliu, I.; Trandafir, L.
University of Medicine and Pharmacy Grigore T. Popa Iasi

In children and adolescents, obesity is the most common nutritional 
disorder.
Purpose: Due to the fact that we do not have specific BMI percentiles for 
the Eastern European geographical area, which are adapted to eating hab-
its and the possible genetic background, we wanted to make a comparative 
assessment of the prevalence of obesity among children and adolescents, 
according to the CDC and WHO standards.
Material-Methods: We performed a prospective study on a group of 7138 
children aged between 2 and 19 years. We measured: waist, weight and 
abdominal perimeter in children from 19 kindergartens, 16 schools and 7 
high schools in the region of Moldova, Romania, over a period of one year. 
We evaluated the body mass index and interpreted the results according 
to the CDC 2000 standards and according to the Z-score percentile of the 
BMI according to WHO recommendations. We divided the patients into 
groups of children: preschool children 2-6 years old and school children 
6-19 years old.
Results: After analyzing the group of preschoolers (2-5 years old), from 
the comparison of the CDC and WHO growth graphs, the underweight 
represents 13% and 3.8%, respectively; overweight 9%, respectively 4.3%, 
and obesity 8%, respectively 1.1%. On the study group of children aged 
between 6-19 years, comparing the results according to the CDC and 
WHO percentiles, we obtained a prevalence of overweight of 13.04%, 
respectively 24.9%, and of obesity of 7.69%, respectively 10%.
The evaluation of the prevalence of nutritional disorders by gender 
according to the CDC revealed that underweight prevailed in preschool-
ers with a percentage of 14% in boys and 11% in girls, while in schoolchil-
dren the main nutritional disorder was overweight with a percentage of 
14% in boys and 12 % in girls. According to WHO standards, the preva-
lence of obesity by gender in preschoolers was 1.8% in boys and 0.3% in 
girls, underweight 4.5% in boys and 3.2% in girls, and overweight 5.7% for 
boys and 2.8% for girls. The distribution of nutritional disorders among 
schoolchildren according to WHO standards was for boys: underweight 
3.8%, overweight 28.6%, obesity 13.7%; and in girls underweight 4.1%, 
overweight 21.2%, obesity 6.5%
Conclusions: The results of the prevalence of obesity may vary depending 
on the method of interpreting the BMI. For children, it is necessary to 
establish growth curves adapted to each geographical area, food habits 
and genetic determinism specific to that area.

Acknowledgment: This work was supported by a project funded by the RO-MD 
Cross-Border Program, Priority 4.1 - "Support to the development of health ser-
vices and access to health", project code: 1HARD/4.1/93
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PO3.072
Sociocultural influences on young children’s motor 
development

McCauley Lambe, S.
School of Inclusive and Special Education, Dublin City University

Research Topic: This paper looks at the influence of sociocultural factors 
on young children’s motor development.
Research Aim: To highlight the socio-cultural aspect of motor develop-
ment, and the need for safe play spaces for young children to develop.
Methodological Design: This study employed a sequential mixed meth-
ods design. Phase one sought to identify a baseline measure of motor pro-
ficiency of 178 junior infant children using a standardised test (September 
2018). Phase two of the study involved retesting the participating children 
in June 2019, and gathering qualitative data using semi-structured inter-
views with teachers. 
Conclusion and Findings: 1. Almost half (49%) of children in the DEIS 
schools scored below average in their motor proficiency compared to 17% 
of children in non-DEIS schools.
2. A number of policy implications in relation children’s motor develop-
ment in the early years emerged including equal access of resources for 
all children to develop motor skills in the early years and the mandatory 
implementation of the Aistear framework.

PO3.073
Changes in Nutritional Status and Nutrition Habits of 
7-8-year-old Children During the Decade of Growth 
Surveillance Study of Lithuanian children

Petrauskienė, A.; Grincaitė, M.; Kriaučionienė, V.; Vaitkevičiūtė, J.; 
Špečkauskienė, V.
Health Research Institute, Lithuanian University of Health Sciences, Kaunas, 
Lithuania

Introduction: Due to the increasing prevalence of children with elevated 
body weight and the earlier onset of chronic noncommunicable diseases, 
researchers are paying more attention to the study of children’s physical 
development and their lifestyle.
Methods: The Growth Surveillance Study of Lithuanian Children was per-
formed following the WHO European Childhood Obesity Surveillance 
Initiative – COSI protocol. The target population were first-graders 
(7-8-year old) and their parents. A multilevel sampling method (county, 
school, and class) was used for composing a national representative sam-
ple. During the five rounds of the Study (2008, 2010, 2013, 2016, 2019) 
20180 parents filled the Family Record Form. BMI of children was calcu-
lated and evaluated using IOTF cut-offs. Changes of nutrition habits were 
analysed by independent samples proportions test.
Results: The proportion of children with normal weight decreased by 4.5 %,  
p<0.001. During the eleven-year period, a decreasing trend of children 
having daily breakfast at home was observed. Although the proportion 
of children who had never breakfast decreased by half, the number of 
children who had breakfast at home 1-3 days a week increased by 1.6 
times, and the proportion of children who had breakfast at school slightly 
increased every round of the Study. The highest numbers of first-graders 
who ate breakfast at home every day were in 2008 and 2010 (67.7% and 
66.7%, respectively). The proportion of children who ate fresh vegetables 
every day increased from 17.3% to 27.5%, p<0.001. There was also an 
increase in the number of first-graders who ate vegetables 4-6 days a week 
from 25.3% to 37.6%, p<0.001. The number of children who rarely ate 
vegetables decreased twice. The consumption of fresh fruit did not change 
much, about a third of first-graders ate them every day, but the number of 
children eating fruit less than once a week decreased almost twice (from 

PO3.071
Social determinants of health in families attending a Tier 3+ 
Paediatric Weight Management Service in West Yorkshire

Charsley, J.1; Glyde, M.1; Eastaugh, R.1; Mayall, H.1; Brennan, K.1;  
Robinson, H.1; Steele, C.2
1Complications of Excess Weight Service, Leeds Children’s Hospitals, Leeds, 
United Kingdom 
2Complications of Excess Weight Service, Leeds Children’s Hospitals, Leeds, 
United Kingdom; Faculty of Medicine and Health, University of Leeds, Leeds, 
United Kingdom

Introduction: The Complications of Excess Weight (CEW) service based 
in West Yorkshire is a new regional NHS Tier 3+ paediatric weight man-
agement service led by a multi-disciplinary team. It aims to provide a 
bespoke package of care to families where a child is living with excess 
weight and has begun to develop weight-related physical health complica-
tions. It has long been established that socio-economic adversity, such as 
financial hardship, housing issues and limited access to safe green spaces, 
can impact upon health outcomes with low socioeconomic status being 
cited as one of the most significant risk factors for developing obesity. 
As a new service, we wished to gain a sense of the socio-economic profile 
of the population being referred to us. Firstly, this is to see whether this 
is in line with what would be expected from the current evidence base 
and secondly to identify potential barriers to engagement with the service 
at the outset of care. This will enable us to consider how to provide an 
equitable service and best support families through their individualised 
care plans. 
Methods: The Index of Multiple Deprivation (IMD) Decile was checked 
for each family’s postcode (N = 58) to gain an overview of the level of 
deprivation associated with their address. To gain more information 
regarding the individual circumstances of the families attending the clinic 
we introduced the Social Determinants of Health Questionnaire (SDH-Q, 
Singh & Damarrell, 2021) which families completed prior to their first 
appointment. Microsoft Excel was used to conduct descriptive statistical 
analysis on the data collected to date. Further data from new referrals will 
be added on an ongoing basis and updated analyses are expected to follow 
at a future date. 
Results: 48% of families invited for a first CEW appointment were from 
postcodes in the 10% most deprived areas of England and over three quar-
ters (76%) living in postcodes associated with IMD deciles ≤ 3. Results 
from the SDH-Q demonstrated that 29 of the 33 families felt that at least 
one of the challenges associated with poorer health outcomes listed in the 
questionnaire was of some relevance to them. Of particular note for the 
clinic, 55% of families expressed that lack of access to reliable transport 
has impacted attendance at appointments and 36% had worries about 
being able to afford food. 
Conclusion: As expected, families from postcodes associated with signif-
icant deprivation were overrepresented in referrals to the CEW service. 
The SDH-Q highlighted potential barriers for engagement with the ser-
vice, such as being able to travel for appointments, worries about being 
able to afford more nutritious foods and being able to afford and access 
activities which may promote increased physical activity. The concerns 
highlighted on the SDH-Q have been discussed with each family at their 
appointments to shape their individualised CEW plans and reduce any 
potential health inequalities that may arise. It has also been used to try to 
secure financial support for travel to appointments and equipment, such 
as technology to engage in virtual sessions with the team.
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Methods: A prospective longitudinal cohort study with a 2-year follow-up 
was used, including children aged 2-18 who were recruited in general 
practice in the Netherlands. Information on the frequency and type of GP 
consultations (1 year before baseline and during follow-up) were collected 
from electronic registries. Questionnaires were used to obtain informa-
tion on demographics, and anthropometry of the participants. Logistic 
regression analyses were performed to test the association between chil-
dren with change in BMIz (follow-up 24 months) and frequency and type 
of GP consultations. 
Results: 526 children were included (52.4% girls, 81.0% high SES) with a 
mean age of 8.2 years (SD 3.8). The mean BMIz was 0.011 (0.058). Mean 
number of GP consultations during 12 months follow up was 4.26 (SD 
2.93). For consultations 1 year before baseline [OR 0.96 (0.90-1.02)] and 
for consultations during 2 year follow-up [OR 0.97 (0.94-1.00)] no associ-
ation was seen with a BMIz change >0.50. Moreover, no associations were 
seen between reason for consultations and change of BMIz.
Conclusion: The frequency and type of GP consultation do not seem to be 
a valid tool to use to identify children with a relevant change in the BMIz 
in general practice. Future research should investigate other approaches to 
improve early signaling of children in general practice.

PO3.076
Insights on parental attitudes regarding childhood 
overweight in deprived areas: a qualitative study

Hassan, H.; De Kuiper, M.; Schiphof, D.; Koes, B.; Bindels, P.;  
Van Middelkoop, M.
Department of General Practice, Erasmus MC University Medical Centre 
Rotterdam, PO Box 2040, 3000 CA, Rotterdam, The Netherlands

Introduction: Childhood overweight and obesity is a significant health 
challenge worldwide, and particular in deprived areas. In the Netherlands, 
the general practitioner (GP) plays an important role in identifying chil-
dren with overweight and obesity. However, an open conversation about 
weight remains a challenge, especially in deprived areas. The aim of this 
study therefore was to explore the attitude of parents from deprived areas 
towards childhood overweight and, secondly to identify their perspectives 
on the role of the GP. Secondary aims included identification of starting 
points for GP’s in discussions with these parents and to obtain more 
insights on the parental expectations of (multidisciplinary) intervention 
programs. 
Methods: A qualitative study design was used. Semi structured face-
to-face interviews were considered as most appropriate data collection 
method to explore the sensitive topic of weight and weight problems. 
Parents or caregivers of children aged 4-12 years from deprived areas in 
Rotterdam were included. Audio recorded semi-structured interviews 
were conducted. Parents were approached via the online communication 
channels of elementary schools, via umbrella organizations for local teams 
and via project managers of health programs from the local government. 
Convenience sampling and snowball sampling were used to recruit par-
ents. Interviews were transcribed and analyzed with MAXQDA using 
the method of thematic analysis. The codebook was designed in advance 
using themes from the interview guide and supplemented inductively 
with newly emerging codes during the process of coding.
Results: Nine parents and caretakers were included from various origins, 
of which 67% were female and 67% was a single parents. Preliminary 
results revealed that eight themes can be identified in the interviews, of 
which ‘parenthood’, ‘nutrition knowledge and responsibility’, ‘implement-
ing advice and interventions’ ‘weight knowledge and associations’, ‘exer-
cise motivation’, ‘facilitators and barriers’, ‘money in exercise and nutrition 
choices’, ‘request for help’, appeared to be major factors for the parents 
in dealing with childhood overweight. More results will be available in 
February 2023. 
Discussion: The outcome of the individual semi-structured interview may 
lead to more insights on the factors that play a role regarding childhood 
overweight for parents from deprived areas. These factors could enable the 
GP to better understand the specific kind of approach and support needed 
for these parents.

17.5% to 9.1%, p=0.001). The number of children consuming poultry 4-6 
days a week increased from 21.5% to 39.2%, p<0.001. The consumption 
of meat products (sausages, smoked products) on a daily basis decreased 
by 3.7 times (from 29.6% to 7.9%). The consumption of fish at least once 
a week decreased from 46.9% to 36%, p<0.001. The consumption of milk 
every day and often decreased from 37.8% to 30.7%, p<0.001. The con-
sumption of yogurt, cottage and white cheese on a daily basis decreased 3 
times (from 35.1% to 11.4%, p<0.001). The frequent consumption of soft 
drinks with sugar decreased from 19.7% to 6.1%, p=0.001, sweet snacks 
(biscuits, pastries, cakes, donuts or cakes) - from 33.4% to 23.3%, p<0.001, 
candy and chocolate - from 43.6% to 25%, p<0.001.
Conclusions: During the last decade positive changes in children’s nutri-
tion habits were observed, although the proportion of children with nor-
mal weight decreased.
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PO3.074
Evaluation of the effect of bariatric surgery on the therapeutic 
dosing of antiepileptic medications

Margolin, N.1; Lavon, O.2; Dahan, A.3
1Nadya Margolin Carmel Medical Centre,Haifa, Israel 
2Dr Ophir Lavon Carmel Medical Centre,Haifa, Israel 
3Prof Arik Dahan, Ben Gurion University, Beer Sheva

Background: Anatomical and physiological changes in the gastrointesti-
nal tract after bariatric surgery can affect changes in the pharmacokinetics 
of the drugs. 
Aims: The purpose of this study is evaluation of the effect of bariatric sur-
gery on the therapeutic dose of common antiepileptic drugs.
Hypothesis: There is a change in the serum concentrations of antiepileptic 
medication after bariatric surgery. There may be a change in the clinical 
balance of patients with medications after bariatric surgery.
Methods: This is a retrospective study of data from medical records of 
members of Kupat Cholim Clalit, who underwent bariatric surgery 
between 01.01.2009 31.12.2018- and were treated with one of the follow-
ing antiepileptic medication before and after surgery.
Findings: Of the 18 patients who took carbamazepine in 5, there was a 
decrease in drug concentration in serum after bariatric surgery. Three of 
the 7 patients who had epilepsy had a seizure during a year after surgery.
Three patients treated with levetiracetam had a worsening of their epi-
lepsy in the first year after surgery. Drug concentration in serum were 
not tested.
Conclusions: This work involves a small number of epilepsy patients who 
have undergone various types of bariatric surgeries and received various 
antiepileptic medications.

PO3.075
Association between change in BMI z-score in children and 
consultations in general practice

Hassan, H.; Koes, B.; Bindels, P.; Van Middelkoop, M.
Department of General Practice, Erasmus MC University Medical Centre 
Rotterdam, PO Box 2040, 3000 CA, Rotterdam, The Netherlands

Introduction: Early detection of children with weight gain in primary 
care is challenging. For general practitioners (GPs), the frequency and 
type of GP consultation might be easy markers to use in daily practice to 
detect children with (excessive) weight gain. Therefore, this study aimed 
to determine whether change in BMIz in children is associated with the 
frequency and reason for GP consultation and whether this could be used 
to identify these children. 

D
ow

nloaded from
 http://karger.com

/ofa/article-pdf/16/Suppl. 1/1/3919110/000530456.pdf by guest on 23 June 2023



Obes Facts 2023;16(suppl 1):1–351
DOI: 10.1159/000530456

Abstracts 219

behaviors and weight status (categorized into “people with overweight,” 
“people with obesity,” and “people with severe obesity”). 
Methods: A total of 233 children and adolescents responded to the ques-
tionnaire. The validity of the factor structure of DEBQ-C was verified 
through confirmatory factor analysis (CFA). Reliability was estimated by 
Cronbach’s alpha. Pearson’s correlation analysis was conducted to analyze 
the relationship between the three eating behaviors and food addiction 
symptoms on the Yale Food Addiction Scale for Children (YFAS-C) as a 
standard of comparison. The effects of the three eating behaviors on weight 
gain and their association with food intake were confirmed through mul-
tinomial logistic regression analysis and hierarchical regression analysis. 
Results: The average age of the participants with obesity was 11.4 ± 1.6 
years. The goodness-of-fit of the three-factor model was appropriated  
(X² = 253, degrees of freedom (df) = 167, X² /df = 1.515, p <0.001, com-
parative fit index = 0.944; Tucker-Lewis index = 0.937; root mean square 
error of approximation = 0.047). The internal consistency of the three 
feeding behaviors was also satisfactory (Cronbach’s Alpha = 0.707-0.890). 
The emotional and external eating behaviors of DEBQ-C showed a posi-
tive correlation with the number of food addiction symptoms compared 
to YFAS-C. Among the three eating behaviors, emotional eating increased 
the risk of obesity (Odd ratio (OR), 2.008; 95% confidence intervals (CI), 
1.973-2.043) and severe obesity (OR, 1.580; 95% CI, 1.559-1.601). In addi-
tion, external eating behavior also increased the risk of obesity (OR, 2.074; 
95% CI, 2.029-2.119).
Conclusion: These findings suggest that the DEBQ-C is a valid and useful 
tool for investigating overeating behavior in Korean children and adoles-
cents with obesity. In addition, emotional eating behavior and external 
eating behavior are related to obesity in children and adolescents with 
obesity in South Korea.

PO3.079
Eating Behavior and Psychological Phenotypes of Pediatric 
Patients with Obesity

Fox, C. K.1; Molitor, S. J.2; Gross, A. C.1
1Department of Pediatrics, Center for Pediatric Obesity Medicine, University of 
Minnesota, USA 
2Department of Pediatrics, Division of Pediatric Psychology and Development, 
Medical College of Wisconsin, USA

Introduction: Outcomes of obesity treatments vary from person to per-
son, suggesting that obesity is a heterogeneous disease. While multiple 
eating behaviors and psychological characteristics have been identified as 
contributors to obesity, the identification of the unique constellation of 
such characteristics (i.e., phenotypes) may allow for more targeted inter-
ventions and potentially improved outcomes. This study aimed to identify 
empirically derived phenotypes of pediatric treatment-seeking patients 
with obesity, based on reports of appetitive traits and neuropsychological 
correlates of obesity. A secondary aim was to explore possible associations 
between the phenotypes and demographic factors.
Methods: This cross-sectional study included patients ages 5-12 years who 
were treated in a multidisciplinary weight management clinic. Standard 
intake questionnaires were collected at the baseline visit. These included: 
Child Eating Behavior Questionnaire (CEBQ); Child Behavior Rating 
Scale or Vanderbilt ADHD Scale; and Pediatric Symptom Checklist. 
Phenotypes were elicited using latent profile analysis. Twelve indicators 
were used to build the model: 4 food approach and 4 food avoidance sub-
scales of the CEBQ, inattentive symptoms, hyperactive/impulsive symp-
toms, internalizing symptoms, and externalizing symptoms.
Results: Parents or guardians of 384 patients (54.7% female, mean age 
9.83 years, mean BMI 30.28 kg/m2 [98.7th percentile], 53% non-Hispanic 
white) completed the intake questionnaires. A 4-phenotype model best 
fit the data. The most common phenotype, Hedonic Impulsive Eating, 
accounted for 42.5% of patients and exhibited high food approach behav-
iors, especially enjoyment of food, and high hyperactivity/impulsiv-
ity. The next most common phenotype, Mindless Eating, was 27.4% of 
patients, and exhibited low food approach behaviors and high food avoid 
behaviors, as well as high symptoms of inattention and hyperactivity/

PO3.077
Cardiometabolic risk factors among children and adolescents 
with overweight and Class 1 obesity: a cross-sectional study. 
Insights from stratification of Class 1 obesity

Nakhleh, A.1; Sakhnini, R.1; Furman, E.2; Shehadeh, N.3
1Maccabi Healthcare Services, Haifa, Israel; The Azrieli Faculty of Medicine,  
Bar-Ilan University, Safed, Israel 
2Maccabi Healthcare Services, Haifa, Israel 
3Maccabi Healthcare Services, Haifa, Israel; The Azrieli Faculty of Medicine, 
Bar-Ilan University, Safed, Israel; Ruth & Bruce Rappaport Faculty of Medicine, 
Technion, Israel Institute of Technology, Haifa, Israel

Context: Severe childhood obesity is associated with increased preva-
lence of cardiometabolic risk factors (CMRFs). Among children with 
milder obesity, higher BMI may indicate greater cardiometabolic risk. 
Class 1 obesity reflects a wide spectrum of BMI values. Each 10% increase 
in BMI above the 95th percentile is equivalent to an average increase 
of 2.15 kg/m2 and 2.75 kg/m² in BMI among children and adolescents, 
respectively. Such increments may be of clinical importance.
Objectives: The study aimed to determine the prevalence and clustering 
of CMRFs in children and adolescents with BMI 110%-119% of the 95th 
BMI percentile.
Methods: A cross-sectional analysis of data, from an Israeli health main-
tenance organization, of children and adolescents (5-17 years) with over-
weight or Class 1 obesity, and at least one measurement of lipid profile 
during Jan/2020-May/2021. CMRFs were defined as abnormal lipid pro-
file, elevated alanine aminotransferase, hypertension, and prediabetes or 
diabetes. Study groups included overweight and Class 1 Obesity-A (BMI < 
110%) and Obesity-B (BMI ≥ 110%) of the 95th BMI percentile.
Results: Of 7211 children and adolescents included, 40.2% were with 
overweight, 50.3% with obesity-A, and 9.5% with obesity-B. Multivariable 
analyses showed that children and adolescents from the Obesity-B group 
had increased odds for higher triglycerides, LDL cholesterol, and ALT 
levels; and lower HDL cholesterol levels, as compared to Obesity-A 
group. The odds of prediabetes (insignificant) tended to be higher in the 
Obesity-B group, which was associated with increased CMRFs clustering.
Conclusions: Among children and adolescents with Class 1 obesity, BMI 
≥ 110% of the 95th percentile was associated with higher prevalence and 
clustering of CMRFs.

PO3.078
A validation study of the Dutch Eating Behavior Questionnaire 
for Children (DEBQ-C) for children and adolescents with 
obesity in South Korea

Kim, N.1; Suh, S.2; Kim, J.1; Son, K.3; Woo, S.4; Kim, J.5; Park, K.6; Lim, H.1
1Department of Medical Nutrition, Graduate School of East-West Medical 
Science, Kyung Hee University, Yongin 17104, Korea 
2Department of Psychology, Sungshin Women’s University, Seoul 02844, Korea 
3Research Institute of Medical Nutrition, Kyung Hee University, Seoul 02447, 
Korea 
4Department of Medical Sciences, College of Medicine, Hallym University, 
Chuncheon-si 24252, Korea 
5Department of Clinical Psychology, National Mental Health Center, Seoul 
04933, Korea 
6Department of Family Medicine, Hallym University Sacred Heart Hospital, 
Anyang 14068, Korea

Introduction: The prevalence of obesity among children and adolescents 
is increasing in South Korea. To prevent and manage obesity, it is nec-
essary to identify problematic eating habits using a validated tool. The 
Children’s Eating Behavior Questionnaire (DEBQ-C) was developed as a 
questionnaire to measure the three overeating behaviors, such as emo-
tional eating, external eating, and restrained eating, of children that affect 
weight gain, but no study has conducted validation for use in South Korea. 
The aim of this study was to evaluate the validity of the Korean version 
of the DEBQ-C as a questionnaire among Korean children and adoles-
cents with obesity. We investigated the relationship between three eating 
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characterized by heterogenous clinical manifestation and the variable 
onset of signs and symptoms. We aimed to present the case series of early 
diagnosed patients with BBS.
Methods: We present case series of eight pediatric patients with BBS (six 
boys and two girls) observed in one Medical Centre including two pairs 
of siblings.
Results: The patients age varies between 2 to 13 years. The age range at 
the moment of diagnosis was 1 month to 6 years (average 22 months). At 
presentation polydactyly and urinary system disorders were observed in 
six patients, obesity and psychomotor development delay in two patients. 
In two patients with kidney disorders, the genetic tests were ordered at the 
age of 1 and 4 months due to having older sibling with the diagnosis of 
BBS. The mutations in the following genes were confirmed: BBS10, MMKS  
(2 patients – brother and sister, the same mutations), BBS7/BBS10  
(2 patients - brothers, the same mutations), BBS7 (2 patients, different 
mutations), BBS9. During follow up, all of the described patients devel-
oped symptoms related to the urinary system (three patients presented 
kidney malformations, the other five patients developed both kidney 
 malformations and chronic kidney disease at various stages). Other 
most common symptoms are polydactyly and obesity (both present in 
6 patients). In one patient the obesity class 3 is diagnosed with multi-
ple metabolic disorders. In other 3 patients lipid disorders are present. 
In six patients the developmental delay was diagnosed. The retinopathy 
is observed only in one. Despite having the same mutations (siblings) 
or having mutation in the same gene, the phenotypes of the patients are 
different.
Conclusion: The child with polydactyly, urinary system disorders, ear-
ly-onset obesity should be managed towards BBS. In patients with BBS 
early diagnosis and interdisciplinary care of experience team is important. 
It is necessary to bring awareness about this syndrome among pediatri-
cians in order to allow for earlier diagnosis of patients and provide them 
with a better prognosis.

Conflict of Interest: None Disclosed 

Funding: No funding to report

impulsivity. The Hedonic Comfort Eating phenotype, accounting for 
20.8% of patients, scored highest on enjoyment of food, internalizing and 
externalizing symptoms and relatively low on inattention and hyperactiv-
ity/impulsivity. Finally, the Picky Eating phenotype represented 9.3% of 
the patient group. This phenotype was characterized by scoring lowest on 
food approach scales and lowest on inattention, hyperactivity/impulsivity, 
internalizing and externalizing behaviors. Phenotype membership did not 
differ significantly by baseline age or baseline BMI.
Conclusion: Child eating behaviors and neuropsychological symptoms 
appear to cluster in distinct patterns, giving rise to four distinct pheno-
typic profiles. Such profiles, if replicated, may help inform the develop-
ment of tailored treatment plans, which may improve outcomes.

PO3.080
Bardet-Biedl Syndrome diagnosed in early childhood – who 
can be suspected?

Nowak, M. M.1; Ciołek, M. A.2; Szczepańska, M.3; Tomaszewska, A.4; 
Hildebrandt, F.5; Zachurzok, A.3
1Students’ Scientific Association at the Department of Pediatrics, Medical 
University of Silesia in Katowice, Poland 
2Students’ Scientific Association at the Department of Psychiatry and 
Psychotherapy of Developmental Age, Medical University of Silesia in Katowice, 
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3Department of Pediatrics, Faculty of Medical Sciences in Zabrze, Medical 
University of Silesia in Katowice, Poland 
4Prenatal Diagnostics and Genetic, Independent Public Hospital No.1, Medical 
University of Silesia in Katowice, Zabrze, Poland 
5Division of Nephrology, Boston Children’s Hospital, Harvard Medical School

Introduction: Bardet-Biedl Syndrome (BBS) is an autosomal recessive 
non-motile ciliopathy, caused by mutations in 26 genes. Their expres-
sion leads to the production of BBSome-building proteins or chaper-
on-like proteins supporting its structure. The prevalence of the disease is 
estimated at 1: 140 000 - 160 000 of life births. Its main clinical features 
are: retinal dystrophy, polydactyly, obesity, cognitive impairment, hypo-
gonadism and genitourinary malformations and kidney disease. BBS is 

Graph of 4-profile model with estimated mean values for indicator variables.

Fig. 1. Figure of Phenotypes.
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Discussion: The type of bariatric surgery doesn’t have a significant effect 
(p > 0.001) on the rate reduction of waist circumference of patients and 
rate reduction of the fat level of patients. Gender doesn’t have a signifi-
cant effect (p>0.001) on the rate reduction waist circumstances of patients. 
Reduction amount of waist and fat has a weak positive relationship at a 5% 
significance level.
Conclusion: The main conclusion that can be drawn from retrieved data 
is that Weight, waist circumference, and fat are directly correlated but has 
a weak positive relationship. Overall findings of the data support the idea 
that along with waist circumference is also reduced because of all three 
types of BS.

PO3.083
Is the association between sleep and socioemotional 
development mediated by weight in toddlers aged  
12 to 36 months?

Duarte, A.1; Silva, M. J.1; Augusto, C.1; Martins, S.1; Santos, R.2; Lopes, L.2; 
Rosário, R.1
1School of Nursing, University of Minho, Braga, Portugal; UICISA:E,The Health 
Sciences Research Unit: Nursing, School of Nursing of Coimbra, Coimbra, 
Portugal 
2Research Centre in Physical Activity, Health and Leisure, Faculty of 
Sports, University of Porto, Porto, Portugal

Introduction: Childhood is an essential stage for socio-emotional devel-
opment. Understanding the associations of lifestyles with the healthy 
development of social and emotional skills is crucial for better interven-
tions early in life (Brito et al., 2019) (Deng et al., 2021). This study aims to 
analyse the associations between sleep and socio-emotional development 
in toddlers aged 12 to 36 months and examine whether weight mediated 
these associations. 
Methods: This study is part of a cluster randomised controlled trial devel-
oped in Portuguese childcare centres. A sample of 344 children (176 
females) enrolled on the study. Participants’ anthropometrics were mea-
sured while at childcare centres using standardised procedures. body mass 
index (BMI) was computed as the body weight/height2 (kg/m2) ratio. Sleep 
quality was collected with the Tayside Children’s Sleep Questionnaire, 
a 10-item scale that evaluates the child’s ability to initiate and maintain 
sleep. Two supplementary questions assessed sleep duration. Parental 
questionnaires assessed the child’s sex and date of birth, socioeconomic 
status and total energy intake (TEI). Motor (fine and gross) was assessed 
using Bayley-III scales and socioemotional (SE) by the Greenspan Social-
Emotional Growth Chart questionnaire. Linear regression models were 
used to examine the associations between sleep duration and SE with 
adjustments for sex, age, BMI, mothers’ education, motor development 
and TEI. Mediation analysis was conducted using path analysis.
Results: After adjustment, SE development seemed to be significantly 
associated with nighttime sleep duration even when adjusted for con-
founders (β=0.223; 95% CI: 0.001, 0.004 and β=0.168; 0.0003, 0.003; 
respectively). Sleep quality didn’t seem to be associated with SE develop-
ment. The weight didn’t mediate the associations between sleep and SE 
development.
Conclusion: This study support that sleep duration is directly associated 
with SE development in toddlers. From a public health perspective, sleep 
duration should be prioritised in intervention programs to improve socio-
emotional development early in life.

PO3.081
Relationship between sleep duration and metabolic health 
in adolescents

Lee, K.
Department of Family Medicine, Inje University Busan Paik Hospital, Busan, 
South Korea

Introduction: This study analyzed the sex differences in the cross- 
sectional relationship between sleep duration and metabolic health in 
Korean adolescents.
Methods: Adolescents (1234 males, 1073 females) aged 12-19 years who 
provided their metabolic syndrome score (MetZscore) and sleep duration 
were included from the Korea National Health and Nutrition Examination 
Survey 2016-2020 data. Waist circumference (WC), blood pressure (BP), 
glucose, triglycerides (TG), and high-density lipoprotein cholesterol 
(HDL) were combined to create a standardized MetZscore. Sex-specific 
linear or quadratic relationships between sleep durations (weekday or dif-
ference between weekend and weekday sleep) and MetZscore were ana-
lyzed after adjusting for age, family affluence, and self-rated health.
Results: Male adolescents displayed an inverse linear relationship between 
weekday sleep duration and MetZscore (B,-0.037 [95% CI;-0.054,-0.019]), 
whereas females showed a non-significant relationship. In male adoles-
cents, the standardized scores of WC, BP, and TG decreased linearly as 
weekday sleep duration increased. In females, weekday sleep duration had 
an inverse linear association with WC score and a positive quadratic asso-
ciation with glucose score. MetZscore declined linearly as the difference 
in sleep durations between weekends and weekdays increased (-0.078 
[-0.123,-0.034] in males; -0.042 [-0.080,-0.005] in females). While the 
scores of WC and HDL in males and the scores of WC and glucose in 
females had inverse linear relationships with the difference in sleep dura-
tions, the BP score in males had a positive quadratic association. 
Conclusion: According to this study, metabolic health benefited from 
longer weekend sleep durations than weekdays in both male and female 
adolescents and longer weekdays sleep durations in male adolescents.

PO3.082
Co-relation of Waist circumference, Type of Surgery, Gender, 
Fat level of bariatric patients in single center-Sri Lanka

Abeysinghe, G.1; Wijeratne, S.1; Wijetunga, L.2; Wijeratne, T.1
1Department of Surgery, Faculty of Medicine, University of Sri Jayawardenepura, 
Sri Lanka 
2Department of Statistics and Computer Science, Faculty of Science, University 
of Peradeniya, Sri Lanka

Introduction: A major global and Sri Lankan public health challenge 
is Severe obesity (SB). It could be caused by eating improperly and not 
exercising enough or can be by genetics. Bariatric Surgery (BS) is the 
prominent weight reduction method for people with SB. The objective is 
to analyze the Waist circumference difference with Fat, Gender, and BS 
Surgery type (Mini gastric By-Pass, RYGB, Sleeve Gastrectomy).
Methodology: 65 individuals who had BS at Colombo South Teaching 
Hospital, Sri Lanka from 2018-2022 and who came for a 12-month fol-
low-up clinic were examined retrospectively. Gender noted before BS, 
Waist measured by a tape with centimeters and fat level measured by 
Bioelectrical analysis device which measures body composition from an 
electrical current.
Results: Pre-Op average Waist Circumference is 116.11 cm and 12 
Months Post-Op is 93.68 cm. Pre-Op Fat level is 44.72- and 12-Months 
Post-Op is 36. 
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PO3.085
Establishment of a virtual group education programme for 
children and young people living with obesity (CYPLwO) and 
their families, focussing on person first language

Brennan, K.1; Eastaugh, R.1; Charsley, J.2; Robinson, H.1; Mayall, H.1;  
Glyde, M.1; Steele, C.3
1Leeds Children’s Hospital, Leeds, United Kingdom 
2Leeds Children’s Hospital, Bradford Teaching Hospitals, Bradford, United 
Kingdom 
3Leeds Children’s Hospital, University of Leeds, Leeds, United Kingdom

Introduction: The West Yorkshire Complications of Excess Weight 
(CEW) Service was launched in June 2022, funded by NHS England to 
treat the CEW in children and young people (CYP), however the evi-
dence base for treatment interventions is limited. NICE public health 
guidance for children and young people living with obesity (CYPLwO) 
(2013) recommends family-based, multicomponent lifestyle interventions 
including dietary advice, physical activity, and behavioural components. 
These interventions should be based on input from a multidisciplinary 
team (MDT) who specialise in CYP and weight management. They should 
also consider the views of CYP and their families. There is growing evi-
dence that group-based weight loss programmes may be more effective 
for adults LwO than one-to-one sessions, possibly due to increased cli-
nician/MDT contact time. Peer-support may also have a positive effect. 
However, patients and families can find attending frequent face-to-face 
appointments challenging due to factors such as access to transport, travel 
costs and childcare costs (for siblings). To address this issue, and to best 
use staff resources and time, we are establishing an online group education 
programme to address topics relevant to all CYPLwO and their families. 
Methods: We have written an education programme, which will be 
delivered virtually for an hour per week, around the following 4 topics: 
Understanding Obesity; Activity and Movement; Managing Emotions; 
Managing Conflict. The sessions are facilitated by the MDT and are age 
banded (2-11 and 12-18 years) to optimise engagement and relevance. 
Using interactive presentation software, sessions are designed to be inter-
active but based around presentations to facilitate low stress engagement. 
They take place after school in order not to interfere with school atten-
dance. For families who experience digital poverty, we are engaged with 
our regional digital inclusion scheme to ensure this is not a barrier to 
attendance. The programme aims to increase knowledge and interaction 
of CYPLwO and their families to equip them to make healthier lifestyle 
choices in both the short and long-term to address the ongoing relaps-
ing-remitting nature of LwO. 
Results: We describe the content of our virtual, interactive education pro-
gramme and initial feedback from families attending this programme. 
Conclusion: The aim of this virtual education programme for CYPLwO 
is to equip them and their families to make healthier lifestyle choices, in 
order to lose weight in the short term and maintain a healthier lifestyle in 
the longer term. It reflects the difficulty of accessing frequent, face-to-face 
contacts, whilst providing education, peer support and frequent MDT 
contact, which aims to increase the success of this intervention.

Conflict of Interest: None disclosed.

Funding: No funding to report.

PO3.084
Obesity in patients with youth-onset T2D: the Israeli registry

Zuckerman Levin, N.1; Cohen, M.1; Phillip, M.2; Tenenbaum, A.2; Koren, I.3; 
Tenenbaum Rakover, Y.4; Admoni, O.4; Hershkovitz, E.5; Haim, A.5;  
Mazor Aronovitch, K.6; Zangen, D.7; Strich, D.8; Brener, A.9; Yeshayahu, Y.10; 
Schon, Y.11; Rachmiel, M.11; Ben Ari, T.12; Levy Khademi, F.13; Nakhleh, A.1; 
Tibi, R.1; Weiss, R.1; Lebenthal, Y.9; Pinhas Hamiel, O.6; Shehadeh, N.1
1Pediatric Diabetes Clinic, Institute of Endocrinology, Diabetes and Metabolism, 
Rambam Health Care Campus, Haifa, Israel, The Ruth & Bruce Rappaport Faculty 
of Medicine, Technion-Israel Institute of Technology, Haifa, Israel 
2The Jesse Z and Sara Lea Shafer Institute of Endocrinology and Diabetes, 
Schneider Children’s Medical Center of Israel, Petach Tikva, Israel, Sackler School 
of Medicine, Tel-Aviv University, Tel Aviv, Israel 
3Pediatric Endocrine and Diabetes Unit, Carmel Medical Center, Haifa, Israel, 
The Ruth & Bruce Rappaport Faculty of Medicine, Technion-Israel Institute of 
Technology, Haifa, Israel 
4Pediatric Endocrine Institute, Ha’Emek Medical Center, Afula, Israel, The Ruth & 
Bruce Rappaport Faculty of Medicine, Technion-Israel Institute of Technology, 
Haifa, Israel 
5Pediatric Endocrinology and Diabetes Unit, Soroka Medical Center, Beer Sheva, 
Israel, The Faculty of Health Sciences, Goldman School of Medicine, Ben-Gurion 
University of the Negev, Beer Sheva, Israel 
6Pediatric Endocrine and Diabetes Unit, Edmond and Lily Safra Children’s 
Hospital, Sheba Medical Center, Tel-Hashomer, Ramat-Gan, Israel, Pediatric 
Diabetes Clinic, Maccabi Health Care Services, Sackler School of Medicine,   
Tel-Aviv University, Tel Aviv, Israel 
7Division of Pediatric Endocrinology, Hadassah Hebrew University Medical 
Center, Jerusalem, Israel, Faculty of Medicine, Hebrew University of Jerusalem, 
Israel 
8Clalit Health Services, Jerusalem District, Israel, Faculty of Medicine, Hebrew 
University of Jerusalem, Israel 
9Pediatric Endocrinology and Diabetes Unit, Dana-Dwek Children’s Hospital, 
Tel Aviv Sourasky Medical Center, Tel Aviv, Israel, Sackler School of Medicine, 
Tel-Aviv University, Tel Aviv, Israel 
10Pediatric Endocrine Unit, Department of Pediatrics, Assuta Ashdod Medical 
Center, Ashdod, Israel,The Faculty of Health Sciences, Goldman School of 
Medicine, Ben-Gurion University of the Negev, Beer Sheva, Israel 
11Pediatric Endocrinology Institute, Shamir Medical Center (Assaf Harofeh), 
Zerifin, Israel, Sackler School of Medicine, Tel-Aviv University, Tel Aviv, Israel 
12Pediatric Endocrinology and Diabetes Unit, Edith Wolfson Medical Center, 
Holon, Israel, Sackler School of Medicine, Tel-Aviv University, Tel Aviv, Israel 
13Pediatric Endocrinology and Diabetes Unit, Shaare Zedek Medical Center, 
Jerusalem, Israel, Faculty of Medicine, Hebrew University of Jerusalem, Israel

Introduction: The incidence of youth-onset T2D has increased signifi-
cantly worldwide, paralleling the rise in pediatric obesity. An Israeli reg-
istry that was conducted recently, assessed the demographic and clinical 
manifestations of T2D in children and adolescents. The contribution of 
obesity to T2D was studied. 
Methods: Children and adolescents with T2D, aged 10-18 years, from 14 
pediatric diabetes clinics in Israel, participated in this national observa-
tional study. Demographic, clinical, and laboratory data were collected 
from the medical records of patients, diagnosed between the years 2008 
and 2019. Diagnosis of T2D was made according to the ADA guidelines. 
Results: The study cohort comprised 379 patients [228 girls (59.7%), 221 
Jews (58.3%), mean age 14.7±1.9 years]. 73.1% had a positive family his-
tory of T2D. Only 32% of the patients required hospitalization at diagno-
sis (P<0.001), while 42.3% were asymptomatic (P=0.002), both higher in 
Arab youth, with no difference in age or sex. Mean A1c level at diagnosis 
was 8.8±2.5% (73± 4 mmol/mol). 278 patients (77%) were diagnosed with 
obesity and had a BMI percentile > 95th (BMI z score >1.645). The mean 
BMI z-score was 1.96±0.7, higher in Jews than Arabs. Higher A1c at diag-
nosis was associated with a lower BMI z-score. Overall, 224 (62.2%) T2D 
patients met the modified IDF criteria for metabolic syndrome. Fatty liver 
was documented in 65%, mainly in Jews. 
Conclusions: This study found that not all youth with T2D had obesity, 
indicating that factors beyond obesity may play a role in the development 
of T2D in this population. Further research is needed to investigate the 
etiology of this condition, focusing on ethnicity.
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PO3.087
Effect of semaglutide 2.4 mg on alanine aminotransferase 
in adolescents with obesity: a post-hoc analysis of the STEP 
TEENS trial
Weghuber, D.1; Gies, I.2; Gluud, L. L.3; Iversen, A. T.4; Jara, M.5; Schmidt, S.6; Sørrig, R.5; 
Wabitsch, M.7; Noureddin, M.8 
1Department of Pediatrics, Paracelsus Medical University, Salzburg, Austria 
2Department of Pediatrics, Division of Pediatric Endocrinology, Universitair 
Ziekenhuis Brussel, Brussels 
3Gastro Unit, Copenhagen University Hospital Hvidovre and Department of 
Clinical Medicine, University of Copenhagen, Copenhagen, Denmark 
4Biostatistics, Novo Nordisk A/S, Søborg, Denmark 
5Global Medical Affairs, Novo Nordisk A/S, Søborg, Denmark 
6Medical and Science, Novo Nordisk A/S, Søborg, Denmark 
7Division of Pediatric Endocrinology and Diabetes, Department of Pediatrics 
and Adolescent Medicine, Ulm University Medical Center, University of Ulm, 
Ulm, Germany 
8Sherrie & Alan Conover Center for Liver Disease & Transplantation, Houston 
Methodist Hospital, Houston, TX, USA, and Houston Research Institute, 
Houston, TX, USA

Introduction: Increased body mass index (BMI) is associated with a 
greater incidence of non-alcoholic fatty liver disease (NAFLD) and its 
advanced forms such as steatohepatitis. Weight loss can improve hepatic 
parameters such as alanine aminotransferase (ALT) levels in patients with 
NAFLD/steatohepatitis. Change in ALT levels is associated with histolog-
ical response in patients with steatohepatitis. The phase 3, double-blind, 
placebo-controlled STEP TEENS trial (NCT04102189) demonstrated the 
efficacy and safety of semaglutide 2.4 mg once weekly for weight manage-
ment among adolescents with obesity. This post-hoc analysis of the STEP 
TEENS trial examined the change in ALT levels and presumed NAFLD in 
adolescents treated with semaglutide 2.4 mg vs placebo.
Methods: Adolescents (aged 12–<18 years) with obesity (BMI ≥95th per-
centile), or overweight (BMI ≥85th percentile) with ≥1 weight-related 
comorbidity, were randomised 2:1 after a 12-week lifestyle intervention 
run-in phase to receive semaglutide 2.4 mg once weekly (or maximum 
tolerated dose) or placebo for 68 weeks, plus lifestyle intervention. Change 
in ALT from baseline to week 68 was a prespecified secondary endpoint, 
assessed using a mixed model for repeated measurements using data from 
the on-treatment period for the trial product estimand (assessed the treat-
ment effect if all participants remained on treatment without using rescue 
interventions).
Results: Overall, 201 participants were randomised. At baseline: mean 
age 15.4 years, body weight 107.5 kg, BMI 37.0 kg/m2; 62% were female; 
38% had elevated ALT (>25.8 U/L in males, >22.1 U/L in females); 34% 
were presumed to have NAFLD (defined as BMI ≥85th percentile, fatty 
liver index [FLI, a surrogate index of fatty liver based on BMI, waist cir-
cumference, triglycerides and γ-glutamyl transferase] ≥60 and elevated 
ALT). The geometric mean ALT level at baseline was 23 U/L vs 20 U/L in 
the semaglutide and placebo groups, respectively. The change from base-
line in ALT with semaglutide was significantly greater vs placebo (–18.1% 
vs –1.1%; estimated treatment difference [95% confidence interval] 
–17.2%-points [–28.8, –3.6]; p=0.015; Figure 1). At week 68, mean ALT 
levels decreased from baseline levels in participants treated with sema-
glutide who achieved a weight loss of ≥10%, but not in those with <10% 
weight loss (Table 1). Estimated ALT changes in participants with pre-
sumed NAFLD were –15.5% vs 10.6% with semaglutide vs placebo group, 
respectively (estimated treatment difference –23.7%) (Table 1). Of par-
ticipants with elevated baseline ALT levels, 53.8% vs 33.3% had normal 
levels at week 68 with semaglutide vs placebo, respectively. Participants 
reporting hepatic-related adverse events, which were mostly non-serious, 
were higher in the semaglutide 2.4 mg group (7.5%) than with placebo 
(1.5%). The imbalance was mainly driven by events reported at the day of 
randomisation (not exposure to semaglutide) and events in participants 
with pre-existing hepatic disorders.
Conclusions: In the STEP TEENS trial, treatment with semaglutide 2.4 
mg once weekly for 68 weeks was associated with a significant reduction 
in ALT vs placebo in adolescents with obesity.

PO3.086
Genetic and phenotpyic overlap between obesity, eating 
behaviours, and eating disorders

Herle, M.1; Abdulkadir, M.2; Hübel, C.3; Micali, N.2
1Social, Genetic & Developmental Psychiatry Centre, King’s College London, 
London United Kingdom 
2National Centre for Register-based Research, Aarhus Business and Social 
Sciences, Aarhus University, Aarhus, Denmark 
3Eating Disorders research unit Psychiatric Center Ballerup, Mental Health 
Services of the Capital Region of Denmark, Ballerup, Denmark

Introduction: In this talk we will present a series of papers analysing data 
from the Avon Longitudinal Studies of Parents and Children studying the 
genetic and phenotypic associations between eating behaviours, disor-
dered eating and eating disorders.
Methods: Data included repeated parent reports of eating behaviours 
(overeating, undereating, and fussy eating) measured eight times during 
the first 10 years of life (n=12,048), disordered eating and cognitions 
(binge eating, fasting, purging, emotional eating, external eating, thin 
ideal internalisation), as well as eating disorder diagnoses at 16 years 
(Anorexia nervosa, Bulimia nervosa, Binge eating disorder, Purging dis-
order). Further we calculated polygenic risk score for Body Mass Index 
(PGS-BMI), which summarises genetic liability for higher BMI based on 
the latest Genome-Wide-Association Study. Our aim was to 1) estimate 
the association between patterns of eating behaviours in childhood and 
adolescent disordered eating and eating disorders; 2) explore if the PGS-
BMI is associated with different patterns of eating behaviours in child-
hood and disordered eating in adolescence.
Results: Our results suggest some continuities of eating behaviours into 
eating disorders from early life to adolescence, with childhood overeating 
was associated with an increased risk for binge eating and Binge eating 
disorder. High and sustained levels of fussy eating were associated with a 
small increased risk for Anorexia nervosa. Genetic analyses revealed that 
a high PGS-BMI was associated with a highly likelihood of increased over-
eating, decreased fussy eating, and undereating during the first 10 years of 
life. Further, the PGS-BMI was associated with increased fasting, binge 
eating, purging and emotional eating, as well as body dissatisfaction. 
These associations were mainly mediated by intermediate BMI.
Conclusions: The results from our research support the notion that eat-
ing behaviours, disordered eating, eating disorders and genetic liability 
for increased BMI form complex relations due to phenotypic and genetic 
overlap. Specifically, our findings suggest continuities of eating behaviours 
into eating disorders from early life to adolescence. It remains to be deter-
mined whether childhood eating behaviours are an early manifestation 
of a specific phenotype or whether the mechanisms underlying this con-
tinuity are more complex. Genetic variants associated with BMI are also 
associated with eating behaviours in childhood and disordered eating in 
adolescence.
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PO3.088
Four-year follow-up of metabolic risk factors in children 
treated for obesity in the preschool age: Pooled secondary 
outcomes from a Randomized Controlled trial

Wennborg, S.1; Ek, A.1; Nordin, K.1; Eli, K.2; Nowicka, P.1; Brissman, M.1
1Department of Clinical Science, Intervention and Technology - CLINTEC, 
Division of Paediatrics, Karolinska Institutet, Stockholm, Sweden 
2Unit for Biocultural Variation and Obesity, School of Anthropology and 
Museum Ethnography, University of Oxford, Oxford, UK

Introduction: Childhood obesity is related to metabolic risk factors. 
However, it is unknown when these pathological processes are first man-
ifested and if obesity treatment in children of preschool age can reduce 
these risk factors long-term. Therefor the aim was to assess long-term 
metabolic health in preschool children with obesity and the association to 
change in child weight status. 

Fig. 1.

Tab. 1.

Methods: A total of 177 families with 4- to 6-year-old children with obe-
sity were recruited to the randomized controlled More and Less Study 
(ML). ML aimed to compare the effect of a parent support program on 
child weight status to standard treatment. In addition to anthropometrics, 
metabolic risk factors; fasting insulin, Hemoglobin A1c (HbA1c), cho-
lesterol, high-density lipoprotein (HDL), low-density lipoprotein (LDL), 
triglycerides were collected at baseline, 12- and 48-months. The associa-
tion between metabolic risk factors and weight status (body mass index 
standard deviation score, BMI-SDS) were assessed outside of randomiza-
tion at baseline and at follow-up after 12 and 48 months by linear mixed 
models. 
Results: A total of 92 children had blood samples collected, age 5.3, 
61% female, 2.9 BMI-SDS. Overall, there was a positive association 
between BMI-SDS over time (per unit) and HbA1c 1.5 (95%CI 1.48 – 
3.96, p<0.001), fasting insulin 2.72 (1.48 – 3.96, p<0.001) and HDL -0.16 
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(-0.23 to -0.09, p<0.001). Importantly, a reduction of BMI-SDS by ≥0.25 
was associated with improvement of HbA1c -1.37 (95%CI -0.28 to -2.46, 
p=0.015) and triglycerides -0.19 (-0.36 to -0.03, p=0.02) at 12-month fol-
low-up. At 48-month follow-up, reduced BMI-SDS by ≥0.5 was associ-
ated with improved levels of total cholesterol -0.3 (95%CI -0.57 to -0.03, 
p=0.03).
Conclusions: Metabolic risk factors can be seen already in preschool chil-
dren with obesity. However, early initiated treatment interventions result-
ing in a clinically relevant reduction of weight status can lead to long-term 
improvement on metabolic risk factors and thus lower the negative effects 
on future health. 
The protocol for the study is registered with the clinical trials registry clin-
icaltrials.gov (ID: NCT01792531).

PO3.089
How do severity of obesity and relative weight loss affect 
growth pattern? Findings from the Swedish Childhood 
Obesity Treatment Register (BORIS)

Putri, R. R.; Danielsson, P.; Marcus, C.; Hagman, E.
Division of Pediatrics, Department of Clinical Science, Intervention and 
Technology, Karolinska Institutet, Stockholm, Sweden

Introduction: Paediatric obesity contributes to altered growth pattern. 
We aimed to explore the effect of obesity severity and successful obe-
sity treatment on growth velocity among children and adolescents with 
obesity.
Methods: Individuals aged 3–18 y with obesity enrolled in the Swedish 
Childhood Obesity Treatment Register (BORIS) (16 191 individuals, 41 
206 anthropometric measurements during 2-year follow up) (1998–2020) 
were included. Growth velocity (cm/y) as the main outcome was calcu-
lated using consecutive follow-up data. Degree of obesity was measured 
by body mass index standard deviation score (BMI SDS) and categorised 
to class I and class II obesity. Good treatment response was defined as 
BMI SDS change of ≤ -0.25 units. We compared our results with growth 
velocity data of a longitudinal data of Swedish boys and girls with average 
maturers (1).
Results: From aged 4–13 y in males and aged 4–11 y in females, indi-
viduals with obesity had higher average growth velocity than their peers 
with normal weight, differing up to by 1.4 cm/y in males and 1.3 cm/y 
in females depending on age. Within the obesity population during the 
corresponding period, males and females with class II obesity grew in 
average faster than those with class I obesity by up to 0.3 cm/y in cer-
tain age groups. These patterns changed to the opposite direction during 
puberty. In the obesity population, no pronounced pubertal growth spurt 
was observed. Further, the attenuation of growth spurt was inversely asso-
ciated with degree of obesity in a dose-dependent pattern. E.g., compared 
to their peers with normal weight, growth velocity in males aged 13-14 y 
was 25% lower (class I obesity) and 35% (class II obesity), while in females 
aged 11-12 y growth velocity was decreased by 20% (class I obesity) and 
28% (class II obesity). Degree of obesity was not associated with final 
height (P >0.05). Relative weight loss during first year of obesity treatment 
affected height velocity in the following years among individuals aged  
3–5 y and 10–13 y. E.g., in males with obesity aged 3-5 y, those with good 
treatment response grew 0.4 cm/y slower than those with increased BMI 
SDS, but their growth velocity was similar to the growth velocity reference 
in the corresponding age. In boys aged 10-13 y, those with good treat-
ment response had a higher height velocity of 0.4 cm/y than those with 
increased BMI SDS.
Conclusion: Degree of obesity is positively associated with growth veloc-
ity during early childhood, while it is inversely associated with growth 
velocity during puberty. Degree of obesity is not associated with final 
height. Successful paediatric obesity treatment does not harm, but rather 
normalises the growth velocity pattern.
Reference
1. Hägg U, Taranger J. Height and height velocity in early, average and late 

maturers followed to the age of 25: a prospective longitudinal study of Swedish 
urban children from birth to adulthood. Ann Hum Biol. 1991.

Solid line represents individuals with class I and class II obesity. Dashed line 
represents individuals with normal weight from the reference population. Gray 
area represents 95% CI of average height velocity.

Fig. 1. Growth velocity pattern differed by obesity severity.

Males, 
height 
velocity 
(cm/y)

95% CI

Females, 
height 
velocity 
(cm/y)

95% CI

3-5 y at the first visit

Poor treatment response 
(Increased BMI SDS) 7.42 7.23 - 7.60 7.41 7.24 - 7.57

Intermediate treatment 
response (BMI SDS 
reduction 0 – 0.24 unit)

7.2 6.97 - 7.43 7.04 6.83 - 7.24**

Good treatment 
response (BMI SDS 
reduction ≥0.25 unit)

6.99 6.84 - 
7.14*** 6.9 6.75 - 7.05***

Reference population 6.78 6.64 - 6.91 6.75 6.60 - 6.90

6-9 y at the first visit

Poor treatment response 6.19 6.08 - 6.30 6.44 6.32 - 6.56

Intermediate treatment 
response 6.13 6.07 - 6.24 6.49 6.40 - 6.57

Good treatment  
response 6.03 5.95 - 6.11* 6.37 6.29 - 6.45

Reference population 5.46 5.36 - 5.56 5.62 5.50 - 5.74

10 - 13 y at the first visit

Poor treatment response 6.02 5.90 - 6.13 3.82 3.66 - 3.98

Intermediate treatment 
response 6.38 6.27 - 

6.48*** 4.37 4.23 - 4.51***

Good treatment  
response 6.43 6.30 - 

6.56*** 4.83 4.63 - 5.02***

Reference population 6.48 6.23 - 6.73 5.24 4.96 - 5.53

14 -16 y at the first visit

Poor treatment response 2.93 2.77 - 3.09 0.6 0.52 - 0.68

Intermediate treatment 
response 2.97 2.79 - 3.15 0.67 0.59 - 0.76

Poor treatment response 2.62 2.37 - 2.89 0.59 0.47 - 0.72

Reference population 4.04 3.62 - 4.46 0.96 0.83 - 1.09

Tab. 1. Effect of obesity treatment outcome (during the first year of follow-up) 
on height gain (2-year follow up).

*p <0.05, **p <0.01, ***p <0.005 with poor treatment response (increased BMI 
SDS) as comparison group. Predicted height velocity in BORIS was calculated 
using mixed linear effect model.
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PO3.091
Associations between prenatal maternal cortisol, stress and 
anxiety, and childhood obesity at 5 years

Matvienko Sikar, K.1; Butler, E.2; O'Keeffe, L.1; V Dijk, W.3;  
Hayes, C. B.4; Huizink, A. C.5; Kearney, P. M.1; Costelloe, S. J.6; Curtin, S.6; 
Foley, K.6; McCarthy, F. P.7; O'Mahony, S.8; Khashan, A.9; Murray, D. M.10 
1School of Public Health, University College Cork, Cork, Ireland 
2School of Population Health, Royal College of Surgeons Ireland, Dublin, Ireland 
3Department of Clinical, Neuro- and Developmental Psychology, Amsterdam 
Public Health Research Institute, Vrije Universiteit Amsterdam; Amsterdam 
Public Health Research Institute, VU Medical Center, Netherlands 
4Public Health and Primary Care, Institute of Population Health, School of 
Medicine, Trinity College Dublin, Dublin, Ireland 
5Department of Clinical, Neuro- and Developmental Psychology, Amsterdam 
Public Health Research Institute, Vrije Universiteit Amsterdam 
6Department of Clinical Biochemistry, Cork University Hospital, Cork, Ireland 
7Department of Obstetrics and Gynaecology, University College Cork,  
Cork, Ireland 
8Department of Anatomy, University College Cork, Cork, Ireland; 
APC Microbiome Ireland, University College Cork, Cork, Ireland 
9School of Public Health, University College Cork, Cork, Ireland; 
INFANT Maternal and Child Health Research Centre, Cork, Ireland 
10INFANT Maternal and Child Health Research Centre, Cork, Ireland; 
Department of Paediatrics and Child Health, University College Cork

Background: Childhood obesity is an important global public health 
issue. Maternal mental health during pregnancy implicated in the devel-
opment of childhood obesity. The aim of this study was to examine asso-
ciations between prenatal maternal cortisol, self-reported stress, anxiety 
and depression in the second trimester, and childhood overweight and 
obesity at 5 years of age measured using BMI Z Scores. 
Methods: A nested case-control study was conducted using data from the 
Irish prospective longitudinal birth cohort SCOPE BASELINE. Cases were 
children with overweight or obesity, which was operationalized as having 
a BMI z-score above +2 standard deviations. Controls were children with 
a BMI z-score between -0.5 and 0.5 standard deviations at 5 years of age. 
Cases and controls individually matched by sex, via two to one matching. 
Maternal measures of self-reported stress, anxiety, and depression, and 
serum cortisol concentration were taken at 15±1 and 20±1 weeks gesta-
tion. Conditional logistic regression analyses were conducted to exam-
ine associations between prenatal maternal cortisol, and self-reported 
stress, anxiety, and depression, and childhood overweight and obesity. 
Regression models were adjusted for maternal age; BMI, occupational 
status; education; household income; marital status; and maternity care. 
Results: Thirty-eight cases and 83 sex-matched controls were included 
in this nested case control study. Despite some evidence for associations 
between anxiety and depression, and childhood overweight and obesity in 
univariate analyses, adjusted models, indicated no associations between 
prenatal maternal stress (OR: 1.02, 95% CI: 0.94-1.12), anxiety (OR: 1.03, 
95% CI: 0.97-1.09), depression (OR: 1.04, 95% CI: 0.91-1.19), or cortisol 
concentration (OR: 0.99, 95% CI: 0.99-1.00) and childhood overweight 
and obesity. 
Conclusions: The findings of this nested case control study do not pro-
vide support for an association between fetal exposure during the second 
trimester of pregnancy to maternal cortisol, stress and anxiety, and child-
hood overweight or obesity at 5 years of age.

PO3.090
Sustained weight loss after one year of treatment in lifestyle 
interventions for childhood obesity. A retrospective cohort 
study

Jørgensen, R. M.1; Støvring, H.1; Østergaard, J. N.1; Hede, S.2; Svendsen, K.3; 
Vestergaard, E. T.4; Bruun, J. M.5
1Steno Diabetes Center Aarhus, Aarhus University Hospital, Aarhus, Denmark 
2Children and Youth, Aarhus Municipality, Aarhus, Denmark 
3Institute of Public Health, Aarhus University, Aarhus, Denmark 
4Department of Pediatrics, Aarhus University Hospital, Aarhus, Denmark 
5Institute of Clinical Medicine, Aarhus University, Aarhus, Denmark

Introduction: Only limited knowledge exists regarding long-term effects 
of lifestyle interventions for children with obesity. The aim of this study 
was to investigate the long-term effects of two well-established commu-
nity-based lifestyle interventions and the modifying effects of socioeco-
nomic factors and duration of the interventions.
Methods: In this retrospective cohort study, data on anthropometry was 
combined with socioeconomic information obtained from national regis-
ters. A mixed effects model was used to estimate the long-term effect of 
the two community-based lifestyle interventions. 
Results: 3,040 children with obesity, comprising 703 children receiv-
ing community-based lifestyle interventions (445 from Aarhus and 258 
from Randers municipalities, Denmark) and 2,337 children receiving 
none (reference group). 12,980 observations with a follow-up of 2.8 years 
(IQR: 1.3; 4,8) and maximum follow-up of 10.3 years, were included in 
this study. Compared to the reference group, an annual reduction in BMI 
z-score was observed (-0,05, 95% CI: -0.08;-0.02, p<0.001) for the Randers 
intervention, while no overall change (p=0.25) was observed for Aarhus 
intervention. The Randers intervention annually reduced BMI z-score 
compared to Aarhus interventions (-0.07, CI: 0.03;0.10).
Being part of a family with income below the 50th percentile or having 
immigrant background were both associated with a modified annual 
increase in BMI z-score of 0.05 (CI: 0.02;0.09) and 0.04 (CI: 0.004;0.07), 
respectively. Children treated in the intervention for less than one year 
annually increased BMI z-score compared to children treated more than 
one year (0.04, 95% CI: 0.00;0.08). 
Conclusion: The community-based lifestyle interventions showed 
comparable short-term effects, however only the Randers intervention 
maintained the weight reduction beyond the first year. Being part of a 
low-income family or having immigrant background were both asso-
ciated with a modified increase in BMI z-score. Longer duration of the 
interventions (≥ 1 year) was associated with a higher degree of weight loss 
maintenance.
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p = 0.944; mid-: -0.018 (-0.054, 0.019), p = 0.342 and late-childhood 
-0.054 (-0.131, 0.022), p = 0.164. Similar lack of association was observed 
for other pooled outcomes, except for late childhood obesity (for 95th 
BMI z-score) OR (95% CI) 0.89 (0.81, 0.97) p = 0.012. Quantile regression 
showed varied associations with C-DII across BMI z-score distribution. 
Conclusion: The associations between childhood dietary inflamma-
tory potential and adiposity were inconsistent, by cohort and quantile. 
Contradicting our hypothesis, higher C-DII scores were associated with 
lower late-childhood BMI, which may reflect adiposity rebound.

PO3.093
Association of markers of glycemic control with gingivitis in 
children and adolescents with obesity without diabetes

Hermerel, T.1; Thibault, H.2; Chuy, V.3
1CHU de Bordeaux, Pôle de médecine et chirurgie bucco-dentaire, France 
2CHU de Bordeaux, Unité d’endocrinologie et de diabétologie pédiatrique;  
Univ. Bordeaux, INSERM BPH U1219, France 
3CHU de Bordeaux, Pôle de médecine et chirurgie bucco-dentaire;  
Univ. Bordeaux, INSERM BPH U1219, France

Introduction: Gingivitis is an inflammatory disease of the gingiva which, 
without correction of the etiological factors, will rapidly evolve towards 
a chronic form called periodontitis, characterized by the destruction of 
the alveolar bone and the mobility of the teeth. Diabetes is a well-known 
major risk factor for periodontitis, with glycemic control being a key ele-
ment in modulating that risk. However, this relationship has been less 
studied in the early stages of both conditions. Therefore, our objective 
was to investigate the association of markers of glycemic control with the 
presence of gingivitis in children and adolescents with obesity without 
diabetes.
Methods: This cross-sectional study included children and adolescents 
who received care management for obesity between November 2020 
and December 2022 at the University Hospitals of Bordeaux (France) 
with a fasting blood sample and a standardized oral health assessment. 
The markers of glycemic control studied included: fasting blood glu-
cose (FBG), fasting blood insulin (FBI), glycated hemoglobin (HbA1c), 
homeostasis model assessment of insulin resistance (HOMA-IR), quan-
titative insulin sensitivity check index (QUICKI), and triglycerides/HDL-
cholesterol ratio (TG/HDL-c). Gingivitis was assessed clinically by visual 
examination of the oral cavity. Odds ratios (ORs) and 95% confidence 
intervals (CIs) for the associations of markers of glycemic control with 
the presence of gingivitis were estimated using logistic regression mod-
els adjusted for sex, age, socioeconomic status, tooth brushing frequency, 
presence of plaque, presence of calculus, and blood cortisol level.
Results: Among the 79 children and adolescents included (53% girls; 
median age [Q1-Q3]: 12 [9-15] years), 49% were diagnosed with gin-
givitis. A one standard deviation increase in FBG (OR: 1.63, 95% CI: 
0.41–6.47), FBI (OR: 1.04, 95% CI: 0.57–1.88), HbA1c (OR: 1.08, 95% CI: 
0.48–2.47), HOMA-IR (OR: 1.46, 95% CI: 0.72–2.97), QUICKI (OR: 1.33, 
95% CI: 0.75–2.37) or TG/HDL-c (OR: 1.21, 95% CI: 0.62–2.38) was not 
associated with the presence of gingivitis. However, there were strong and 
consistent associations of both the presence of plaque and the presence of 
calculus with the presence of gingivitis in all models (p<0.01).
Conclusion: The results of this study do not support the relationship 
between glycemic control and gingival inflammation in children and ado-
lescents with obesity without diabetes. However, these findings further 
emphasize the importance of improving oral health prevention in this 
high-risk population, to avoid the persistence of gingival inflammation, 
its consequences on the health of the oral cavity, and by extension on gen-
eral health.
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Funding: No funding to report.
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Dietary inflammation and associations with weight status in 
European children: preliminary findings from an individual 
participant data meta-analysis and quantile regression
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Introduction: Excessive childhood adiposity can burden long-term 
health. Diet contributes to adiposity and chronic inflammation, how-
ever associations between dietary inflammation and childhood adiposity 
are unclear. We investigated associations of dietary inflammation with 
adiposity in early-, mid- and late-childhood, hypothesizing more pro- 
inflammatory diets would be associated with higher adiposity measures.
Methods: Harmonized data from six European birth-cohorts (n=13,978) 
was pooled for analysis at early (2 cohorts, n=3,168), mid- (4 cohorts, 
n=1,944) and late-childhood (2 cohorts, n=8,866). The Children’s Dietary 
Inflammatory Index (C-DII TM) assessed dietary inflammatory poten-
tial. Primary outcome was childhood adiposity (BMI z-score, continuous 
and categorical for overweight and obesity). C-DII score associations 
with adiposity were analyzed using a random effects two-stage individual 
participant data (IPD) meta-analysis, with linear and logistic regression, 
adjusted for age, sex, TV watching, maternal education and maternal eth-
nicity, with multiple imputation for missing covariates. Quantile regres-
sion explored the association of dietary inflammation on percentiles of 
BMI z-score and cohort interactions.
Results: The mean (SD) C-DII scores were 0.21 (1.18), 0.20 (1.28) and 
0.58 (1.24) at early-, mid- and late-childhood respectively. The pooled 
results β (95% CI) from fully adjusted IPD meta-analysis models revealed 
little association of C-DII with BMI z-score at early-: 0.003 (-0.075, 0.080),  
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Epicardial fat is associated with markers of systemic 
inflammation (GlycA and hsCRP) in preadolescent children: 
The GUSTO study

Sadananthan, S.1; Thirumurugan, K.1; Kway, Y.1; Michael, N.1;  
Shu Qin Ooi, D.2; Shek, L.2; Fabian, Y.3; Tan, K.4; Godfrey, K. M.5; Lee, Y.2; 
Gluckman, P. D.6; Chong, Y.7; Fortie, M. V.8; Eriksson, J. G.7; Velan, S.1
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Introduction: Accumulation of epicardial adipose tissue, i.e., fat surround-
ing the myocardium differs across different ethnic groups and is strongly 
linked to systemic inflammation and cardiometabolic risks. Elevated levels 
of markers of systemic inflammation such as high sensitivity C-reactive 
protein (hsCRP) and glycoprotein acetyls (GlycA) may potentially have a 
causal role in the development of metabolic syndrome and cardiovascu-
lar disorders. Recent reports have shown GlycA to predict future adverse 
cardiovascular risk profile, risk of hypertension, and metabolic syndrome. 
Our study aimed to assess the ethnic differences in epicardial fat and evalu-
ate the association of epicardial fat with markers of systemic inflammation 
in a multi-ethnic cohort of healthy preadolescents in Singapore.
Methods: We analysed data from 154 children (62 boys and 92 girls; 83 
Chinese, 46 Malay, and 25 Indian) from the Growing Up in Singapore 
Towards healthy Outcomes (GUSTO) mother-offspring cohort who under-
went cardiac MRI at age 10 – 11 years. Cardiac MRI was performed using 
a T1-weighted dark blood sequence (TR 649 ms, TE 15 ms, slice thickness 
7 mm, interslice gap 1.05 mm) with ECG gating and an 8-second breath 
hold. The epicardial fat was manually delineated from the axial image slices 
using ITKSnap software. The volume of epicardial fat was computed by 
summing the segmented voxels and multiplying by the image resolution. 
hsCRP was measured from plasma using the turbidimetric assay on Alinity 
c (Abbott Diagnostics). GlycA was measured using a NMR metabolom-
ics platform (Nightingale Health, Finland). One-way ANOVA was used 
to estimate the ethnic differences in BMI and epicardial fat. We assessed 
the association of epicardial fat with hsCRP and GlycA using multiple lin-
ear regression models with adjustment for ethnicity, maternal educational 
level, and sex. The models were additionally adjusted for current BMI to 
evaluate if associations were independent of obesity.
Results: There were no significant differences in BMI between the eth-
nic groups. Despite similar levels of obesity, Chinese children had higher 
levels of epicardial fat (40.6 ± 19.3 cm³) than Malay (34.1 ± 16.5 cm³) 
and Indian (29.6 ± 12.2 cm³) children. There were no sex differences in 
epicardial fat. Increased epicardial fat was associated with higher hsCRP 
(β = 0.02 mg/L; 95% confidence interval (CI) = 0.005, 0.036; p = 0.011) 
and higher GlycA (β = 0.03 mmol/L; CI = 0.002, 0.004; p < 0.0001). The 
association with GlycA was significant (β =0.001 mmol/L; 7.66E-7, 0.002; 
p=0.050) even after adjusting for BMI.
Conclusions: We found that ethnic differences in epicardial fat are evident 
at preadolescent age. Epicardial adipose tissue was positively associated 
with GlycA independent of ethnicity, sex, maternal educational level, and 
BMI. The NMR-based GlycA measurement is a composite measure of mul-
tiple acute phase reactants and is thought to be a stable marker of chronic 
systemic inflammation. Our results indicate the need for further investi-
gations into specific mechanisms linking epicardial fat to systemic inflam-
mation and the pathogenesis and progression of cardiometabolic disease.

PO3.094
Effects of a community-based high-intensity interval training 
program on body composition, blood pressure and quality of 
life in children and adolescents with obesity: A randomized 
controlled trial

Eggertsen, C. N.1; Vestergaard, E. T.2; Larsen, R. G.3; Hagstrøm, S.1
1Department of Pediatrics and Adolescents Medicine and Steno Diabetes 
Center North Denmark, Aalborg University Hospital, Denmark 
2Department of Pediatrics and Adolescent Medicine and Steno Diabetes Center 
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3Department of Health Science and Technology, Aalborg University, Denmark

Introduction: Childhood obesity is a worldwide epidemic affecting both 
the physical and mental health of children. In Denmark, up to 20% of 
children and adolescents suffers from overweight and 5% from obesity. 
Children and adolescents with obesity have an increased prevalence of 
metabolic, cardiovascular, and psychological complications compared 
with peers. Thus, underlining the urgent need for effective treatment strat-
egies. Physical activity as part of a multidisciplinary lifestyle intervention 
is a keystone in the treatment of obesity. High-intensity interval training 
(HIIT) has shown several benefits on weight reduction, cardiovascular 
health, and quality of life, but many HIIT programs experience low atten-
dance and high dropout rates. Children and adolescents with obesity are 
often discouraged from participating in regular sports, because of pre-
vious bad experiences and defeats. Therefore, a specialized group-based 
training set-up, where the children do not feel stigmatized and are able to 
socialize with peers, are essential for success.
The aim of the study was to investigate the effect of a community-based 
HIIT intervention in a group of children and adolescents with obesity, on 
BMI z-score, fat mass, blood pressure and health-related quality of life 
(HRQOL). 
Methods: A total of 173 children and adolescents (101 boys, 12.2 ±1.7 
years) with obesity (BMI z-score = 2.49 ±0.6) were recruited from a 
family-based multidisciplinary lifestyle intervention program, and they 
were randomized to a supplementary 12-weeks HIIT intervention or 
to a control group. The HIIT program contained three weekly sessions, 
was group-based, and placed in the children’s local community. Each 
session included 4 x 4 minutes of HIIT of > 90 % of maximal heart rate 
and incorporated playful games with a total workout time of 60 minutes. 
Anthropometrics, blood pressure, bio-impedance and HRQOL, assessed 
by PedsQL Generic Core Scale, were measured at baseline and after 12 
weeks of intervention. Changes from baseline to 12 weeks were compared 
between HIIT and control groups, using paired T-test and linear regres-
sion, corrected for baseline measurements. 
Results: A total of 91 children and adolescents participated in the HIIT 
intervention, showing a high attendance rate (77 %) and a low dropout 
rate (<12 %) over the 12 weeks period. Comparison between the HIIT 
group and the control group revealed a significant larger reduction in BMI 
z-scores and fat mass in the HIIT group with a mean difference of 0.06 
(CI: (0.002, 0.12); P<0.05) and 3.35 (CI: (5.91, 0.79); P<0.01), respectively. 
A trend was seen in systolic blood pressure in favor of the HIIT group, but 
these findings were non-significant. The HIIT group experienced a greater 
increase in HRQOL with a mean difference in PedsQL child self-report, 
total score of 3.13 (CI: (6.21, 0.04); P<0.05) compared to the control 
group, and a similar trend was observed for the parent’s proxy-report, but 
non-significant. 
Conclusion: This randomized and controlled study demonstrates that 
specialized community-based HIIT intervention in addition to a lifestyle 
intervention program, is effective and feasible to significantly reduce BMI- 
z-scores and improve of health-related quality of life among children and 
adolescents with obesity.
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beneficial impact on BMI on average after approximately one year in older 
children (12–18 years). Our results suggest that different interventions 
might work differently in children of different ages and that a period of 
9–15 months from the start of the intervention may be needed for the 
intervention to be effective.
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Introduction: The prevalence of obesity (OB) is increasing among youths 
and has more than doubled in 10 years. Dietary Quality Indices are tools 
aiming to evaluate an individual’s overall diet. The Mediterranean diet has 
been identified as one of the most effective patterns in the prevention of 
obesity-related diseases.
Methods: A systematic review was carried with the aiming to assess if 
the adherence to Mediterranean diet is associated with obesity in chil-
dren and adolescents. It was conducted in accordance with PRISMA rec-
ommendations by 2 independent researchers in the PubMed, Cochrane, 
Scopus, Embase and SciELO databases, without restriction of period and 
location. The studies were performed in humans, between 2 to 20 years, 
written in English or Spanish, all studies using quantitative methods that 
examine characteristics of Mediterranean indices and obesity. The titles, 
abstracts and full-texts were independently assessed by 2 reviewers, who 
were not blinded to the names of the authors and the journals, except 
for the full-text assessment. A meta-analysis was performed, in order to 
compare, between high score of adherence to the MD versus low score of 
adherence; mean BMI and WC differences with 95% confidence intervals 
were used. Sources of heterogeneity were investigated by subgroup analy-
ses comparing results by sex and age.
Results: After the screening, 22 studies were selected; 15 studies used 
the KIDMED index, 1 of them use the Italian KIDMED-version, 2 the 
Mediterranean Diet Score (MDS), 1 the Relative Mediterranean Diet 
Score (rMDS), another one the Frequency-Based Mediterranean Diet 
Score (fMDS) and 2 studies included more indices, 1 included KIDMED 
and the MedLIFE-index and the other includes KIDMED and the DQI-A 
and Healthy Lifestyle Diet-Index.
In summary, only the significant results of the meta-analysis are shown. 
In figure 1A, results of the age subgroup meta-analysis are presented. In 
children <12 years those children who have high adherence showed sig-
nificantly lower BMI than those who have a low adherence (MD=0.328 
[CI95% 0.012, 0.643]), but there were no statistically significant differ-
ences in the BMI of children >12 years (MD=-0.125 [CI95% -0.0927, 
0.678]).
In figure 1B, children <12 years those who have high adherence showed 
significantly lower WC than those who have a low adherence (MD=1.215 
[CI95% 0.495, 1.935]); however, no statistically significant differences 
were identified in children >12 years (MD= 0.03 [CI95% -1.252, 1.313]).
Conclusions: Adherence to the Mediterranean dietary pattern is associ-
ated with lower BMI and WC, but these differences were only observed 
in children younger than 12 years. Therefore, more studies are required 
to draw stronger conclusions concerning the risk of developing obe-
sity in the paediatric population in relation with the adherence to the 
Mediterranean diet.

PO3.096
Interventions to prevent obesity in children and adolescents 
aged 5 to 18 years old: a Cochrane systematic review and 
meta-analysis of randomised controlled trials

Spiga, F.1; Davies, A.1; Tomlinson, E.1; Moore, T. H.2; Gao, Y.4; Dawson, S.2; 
Savovic, J.2; Hodder, R. K.5; Wolfender, L.5; Phillips, S.6; Hillier Brown, F.7; 
Higgins, J. P.3; Summerbell, C. D.6
1Population Health Sciences, Bristol Medical School, University of Bristol,  
Bristol, UK 
2Population Health Sciences, Bristol Medical School, University of Bristol, Bristol, 
UK; NIHR Applied Research Collaboration West (ARC West), University Hospitals 
Bristol and Weston NHS Foundation Trust, Bristol, UK 
3Population Health Sciences, Bristol Medical School, University of Bristol, Bristol, 
UK; NIHR Applied Research Collaboration West (ARC West), University Hospitals 
Bristol and Weston NHS Foundation Trust, Bristol, UK; NIHR Bristol Biomedical 
Research Centre, University Hospitals Bristol and Weston NHS Foundation Trust 
and the University of Bristol, Bristol, UK 
4Department of Sport, Physical Education and Health, Hong Kong Baptist 
University, Kowloon, Hong Kong 
5Hunter New England Population Health, Hunter New England Local Health 
District, Wallsend, Australia; School of Medicine and Public Health, The 
University of Newcastle, Callaghan, Australia 
6Fuse - Centre for Translational Research in Public Health, Newcastle upon Tyne, 
UK; Department of Sport and Exercise Science, Durham University, Durham, UK 
7Research in Public Health, Newcastle upon Tyne, UK; Human Nutrition 
Research Centre and Population Health Sciences Institute, University of 
Newcastle, Newcastle, UK

Introduction: Overweight and obesity in childhood have high preva-
lence and significant negative impacts on health. We aimed to determine 
the effectiveness of a range of interventions that include a dietary and/or 
activity component and aim to prevent obesity in children. 
Methods: We followed Cochrane systematic review methodology, work-
ing under the auspices of Cochrane. We searched twelve bibliographic 
databases for randomised controlled trials of dietary and/or activity inter-
ventions that aimed to prevent overweight or obesity in children and ado-
lescents (5-18 years). Eligible studies reported outcomes at a minimum 
of 12 weeks post baseline and targeted children in the general popula-
tion (i.e., without a critical illness or severe comorbidities). We excluded 
studies recruiting only children with overweight or obesity. There was no 
restriction by language or country. Two independent reviewers screened 
titles, abstracts, and full texts of the included papers, extracted the data, 
assessed risk-of-bias using the RoB 2 tool, and assessed certainty in the evi-
dence using GRADE. The effects of intervention on change from baseline 
in age and sex-standardised body mass index (zBMI) and unstandardised 
BMI were synthesised using random effects meta-analyses stratified by 
age group (5-11 and 12-18 years), type of intervention (dietary, activity, 
and combined) and follow-up (short-term: 12 weeks to <9 months; medi-
um-term: 9 months to <15 months; long-term: ≥15 months). 
Results: We included 233 studies (160 in the 5-11 age group, 70 in the 
12-18 age group, and 3 in both age groups). Of these, 201 (147 in the 5-11 
age group and 54 in the 12-18 age group) were included in meta-analy-
ses. In the younger age-group, compared with no-intervention controls, 
we found moderate-certainty evidence of a positive average effect on 
zBMI at medium-term follow-up for activity interventions (MD= -0.05; 
95%CI: -0.09 to 0.01; 10 studies; 9904 participants) and combined dietary 
and activity interventions (MD= -0.04; 95%CI: -0.07 to -0.01; 22 stud-
ies; 29030 participants). In the older age-group, we found low-certainty 
evidence of a positive average effect on BMI for activity interventions 
at medium-term follow-up (MD=-0.32; 95% CI: -0.53 to -0.11; 3 stud-
ies; 2143 participants). We also found very-low certainty of evidence of a 
positive effect of dietary interventions at medium-term follow-up and for 
activity interventions at long-term follow-up. There was variability in sizes 
of effects in most analyses. 
Conclusions: Obesity prevention interventions with both dietary 
and activity component, and with only an activity component, have a 
small beneficial effect on zBMI on average (i.e., smaller BMI increase) 
in children aged 5-11 years at approximately one year post baseline. 
Interventions with only a dietary or an activity component have a small 
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genotype data and at least one/nineteen BMI measurements between 4 
months and 24 years (ALSPAC; n=7,691). Using simple and mixed spline 
linear models, we associated BMI-GRS with BMI and rate of BMI change 
(adjusted for age and sex).
Results: We analysed 7,691 individuals over 54,811 occasions. BMI-GRS 
explained between 1.9% to 7.2% variance between 4 months to 24 years. 
Participants in the highest BMI-GRS decile (10th) were estimated to have 
significantly higher BMI (by 0.5 to 4.2 kg/m2) compared to participants 
in the lowest BMI-GRS decile (1st) in all age groups from 8 months to 
24 years (p<0.01), but not at 4 months. Those in BMI-GRS decile ≥8 
were inclined to gain BMI quicker than individuals with BMI-GRS decile 
<8 between 4-8 months, 43 months-12years and 15-17 years (p<0.05). 
Longitudinal modelling using knots at age 2 and 6, suggests BMI trajecto-
ries decrease until age 6 years, and then increase until age 24 years. 
Conclusion: Longitudinal analyses revealed complex BMI trajectories 
(BMI decreases, and then increases on average). However, we confirm 
that BMI and rate of weight gain begins to differentiate by level of genetic 
risk to obesity from early infancy and continues into early adulthood. 
Interventions which incorporate the identification of highly predisposed 
individuals may be useful to facilitate targeted obesity-prevention strate-
gies early in the life-course.

PO3.098
Polygenic prediction of BMI from 4 months to early 
adulthood: a longitudinal study

Begum, S.1; Frayling, T. M.2; Toumpakari, Z.3; Hinton, E. C.4; Lawrence, N.1
1Department of Psychology, College of Life and Environmental Sciences, 
Washington-Singer Laboratories, University of Exeter, Exeter, United Kingdom, 
EX4 4QG 
2University of Exeter Medical School, RILD Building, Barrack Road, Exeter, United 
Kingdom, EX2 5DW 
3Centre for Exercise, Nutrition and Health Sciences, School for Policy Studies, 
Priory Road, University of Bristol, Bristol, United Kingdom, BS8 1TZ 
4NIHR Bristol BRC Nutrition Theme, University Hospitals Bristol Education & 
Research Centre, University of Bristol, Upper Maudlin Street, Bristol, BS2 8AE

Introduction: Obesity is a growing concern, but pathways to obesity 
are complex. Heritability estimates report variance of BMI is a product 
of individual genetic and environmental factors. Recent genome-wide 
association studies have identified 900+ single nucleotide polymorphisms 
(SNPs) that are highly associated with BMI. Individual and aggregated 
SNPs are shown to influence weight gain at several time points through-
out the life-course. This study aimed to confirm the longitudinal effect 
of BMI-genetic risk score (BMI-GRS) on BMI from 4 months to early 
adulthood.
Methods: BMI-GRS (934 SNPs) were calculated for the offspring from 
mothers of Avon Longitudinal Study of Parents and Children with 

Fig. 1. A) Random-effects meta-analysis of the effects of have a low score in the adherence of the MD versus high score in the adherence in the MD in 
the BMI. Subgroup analyses by age. Abbreviations: MD, Mediterranean diet; BMI: Body Mass Index. B) Random-effects meta-analysis of the effects of 
have a low score in the adherence of the MD versus high score in the adherence in the MD in the WC. Subgroup analyses by age. Abbreviations: MD, 
Mediterranean diet; WC, Waist Circumference.
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to actual obesity would account for suicidal behaviors among Korean 
adolescents.
Methods: This study used data from the 2021 Korea Youth’s Risk Behavior 
Web-Based Survey and included 53,445 students who had completed the 
survey. The data were analyzed by chi-square test, logistic regression anal-
ysis to test the relationship between actual obesity using body mass index 
(BMI), perceptional body image, and their concordance with suicide-re-
lated behaviors.
Results: Adolescents with discordance between actual obesity and subjec-
tive body image, who perceive themselves as being obese, were more likely 
to have suicidal ideation (OR 1.28, 95% CI:1.21-1.36), suicidal plans (OR 
1.32, 95% CI:1.18-1.47), and attempted suicide (OR 1.42, 95% CI:1.24-
1.64) than those in concordance between the two.
Conclusions: The risk of suicidal ideation, plans, and attempts were 
higher in Korean adolescents, both males and females, who perceive 
themselves as overweight than actual obesity. Results encourage the inclu-
sion of body image discordance as a variable in risk models for adolescent 
suicidal behaviors when developing suicide prevention plans. Thus, in 
case of body image discordance in adolescents, it is necessary to counsel 
and educate them appropriately to improve mental health through posi-
tive body shape perception.

PO3.101
Modelling the potential impact on inequalities in childhood 
obesity of intervening on early years risk factors: A policy 
simulation using data from the UK Millennium Cohort Study

Hope, S.1; De Stavola, B.1; Russell, S.1; Herle, M.2; Sifaki, M.1; Viner, R.1
1UCL GOS Institue of Child Health, London, United Kingdom 
2Kings College, London, United Kingdom

Introduction: Inequalities in childhood obesity in the United Kingdom 
are marked and have widened in recent years. Early years risk factors (e.g. 
maternal smoking in pregnancy and short breastfeeding duration) have 
been linked to childhood obesity, and the social patterning of risk fac-
tors (with higher prevalence in disadvantaged groups) is likely to be an 
important driver of obesity inequalities. However, the extent to which pol-
icy interventions addressing these modifiable risk factors would decrease 
population inequalities in childhood obesity is unknown. Using a causal 
mediation approach, we investigated whether the socioeconomic gradient 
in obesity at 7 years would reduce following a hypothetical intervention to 
lower the prevalence of exemplar early years risk factors across the pop-
ulation to that found in the most advantaged families (focusing here on 
maternal smoking in pregnancy).
Methods: Data from the nationally-representative UK Millennium 
Cohort Study were used to model the relationship between equivalised 
household income in infancy (quintiles), maternal report of any smok-
ing during pregnancy (yes/no) and obesity at 7 years (IOTF cut-off, based 
on BMI calculated from measured heights and weights), accounting for 
baseline and intermediate confounders. The adjusted total causal effect 
(TCE) between income and obesity was compared to the interventional 
disparity measure-direct effect (IDM-DE), which represents the associ-
ation between income and obesity that would remain if an intervention 
had changed the distribution of smoking during pregnancy in all income 
groups to match that found in the highest income group.
Results: Socioeconomic inequalities were present for maternal smok-
ing in pregnancy and obesity at 7 years, and smoking in pregnancy was 
associated with subsequent obesity. The population average prevalence 
of obesity was 4% in the highest income group and 6.6% in the lowest 
income group (TCE expressed as a risk difference: 2.6%). Following the 
hypothetical intervention (changing the distribution of smoking in preg-
nancy so that the whole population had the level of maternal smoking of 
the highest income group), the risk difference between highest and lowest 
income groups fell by 1% (IDN-DE: 1.6%); a 38.5% relative change in the 
risk difference for obesity prevalence between these income groups.
Conclusion: The results of this policy simulation suggest that inter-
ventions targeting maternal smoking in pregnancy have the potential 

PO3.099
Body image and lifestyle behaviors in high school adolescents

Bordeleau, M.1; Alméras, N.2; Panahi, S.3; Drapeau, V.1
1Département d’éducation physique, Faculté des sciences de l’éducation, 
Université Laval, Québec, Canada; Centre de recherche de l’Institut universitaire 
de cardiologie et de pneumologie de Québec - Université Laval, Québec, 
Canada; Centre Nutrition, santé et société (NUTRISS), Institut sur la nutrition et 
les aliments fonctionnels (INAF), Université Laval, Québec, Canada; Centre de 
recherche interuniversitaire sur la formation et profession enseignante (CRIFPE), 
Université de Montréal, Québec, Canada 
2Centre de recherche de l’Institut universitaire de cardiologie et de 
pneumologie de Québec - Université Laval, Québec, Canada; Département de 
kinésiologie, Faculté de médecine, Université Laval, Québec, Canada 
3Département d’éducation physique, Faculté des sciences de l’éducation, 
Université Laval, Québec, Canada; Centre Nutrition, santé et société (NUTRISS), 
Institut sur la nutrition et les aliments fonctionnels (INAF), Université Laval, 
Québec, Canada

Introduction: The study objectives were to examine the associations 
between 1) body size perception (BSP) and body size dissatisfaction 
(BSD) and 2) lifestyle behaviors (screen time, sleep duration and eating 
habits) and BSP and BSD in adolescents.
Methods: This study pools cross-sectional adolescent data (n=301; 
boys=35%; 14.1±1.1 years) from two studies. Weight and height were 
measured, while lifestyle behaviors, perceived actual and desired body 
size variables were self-reported. A negative BSP score [perceived actual 
body size – body mass index z-score (zBMI)] indicates body size underes-
timation. A positive BSD score [perceived actual body size – desired body 
size] indicates a desire to reduce body size. Linear regression analysis was 
conducted to examine the contribution of sex and zBMI to BSP and BSD 
scores. Pearson’s correlation analyses were done to assess the associations 
between BSP and BSD. Cohen’s effect sizes compared satisfied and dissat-
isfied adolescents within the underestimator subgroup.
Results: A significant positive association between BSP and BSD scores 
was observed among girls with normal weight and those living with over-
weight/obesity only (r=0.26; p≤0.001 and r=0.38; p<0.05, respectively). 
The underestimators who were satisfied with their body size showed a 
moderate effect size for a lower zBMI, small effect size for a lower screen 
time, and higher sleep duration compared to the underestimators who 
were dissatisfied.
Conclusions: Underestimation was associated with more body size sat-
isfaction in adolescent girls with normal weight and overweight/obesity, 
suggesting a protective effect of underestimation. The fact that adolescents 
who were underestimators and satisfied with their body size tended to 
spend less screen time and sleep more support this hypothesis.

PO3.100
Association of Obesity and Body Image Discordance with 
Suicidal Behaviors in Korean Adolescents

Son, C.
Department of Family Medicine, The Catholic University of Korea Seoul  
St. Mary’s Hospital, Seoul, South Korea

Background: Suicide in adolescents is one of the most important men-
tal health issues worldwide. According to the Organization for Economic 
Cooperation and Development (OECD) data, the suicide rate of Korean 
adolescents has progressively increased over the years, with a 12.2% 
increase from 2019 to a death rate of 11.1 per 100,000 in 2020, ranking 
the highest among the 37 countries. Korean adolescents answered that 
12.5% had suicidal ideation, 3.8% suicidal plans, and 2.1% have attempted 
suicide. Most of the researches conducted on risk factors for suicide in 
Korean adolescents have commonly focused on mental health issues such 
as depression, hopelessness, and past suicidal behavior. These are with-
out a doubt important factors of suicide, however other factors such as 
attitudes toward the body and obesity have drawn less attention although 
highly relevant to this age group. Body dissatisfaction can lead to eating 
disorders, depression, and low self-esteem, which are linked to increased 
suicide risk. This study investigated whether obese body image compared 

D
ow

nloaded from
 http://karger.com

/ofa/article-pdf/16/Suppl. 1/1/3919110/000530456.pdf by guest on 23 June 2023



Obes Facts 2023;16(suppl 1):1–351
DOI: 10.1159/000530456

Abstracts232

PO3.103
Skeletal muscle mass, strength and physical performance 
in children and adolescents with obesity

Zembura, M.1; Czepczor Bernat, K.1; Opala, A.1; Wylazłowska, A.2; 
Ponomarenko, N.2; Matusik, P.1
1Department of Pediatrics, Pediatric Obesity and Metabolic Bone Diseases, 
Faculty of Medical Sciences in Katowice, Medical University of Silesia, Katowice, 
Poland 
2Department of Pediatrics, Pediatric Obesity and Metabolic Bone Diseases, 
Municipal Hospital, Tychy, Poland

Introduction: Sarcopenic obesity (SO) is defined as co-occurrence of 
increased fat mass and low skeletal muscle mass and function. The aim of 
this study was to evaluate components of sarcopenia in children and ado-
lescents with obesity and identify subgroup with lower values of skeletal 
muscle mass and handgrip strength, based on reference charts for youth.
Methods: Study group consisted 95 children with obesity (categorized by 
IOTF criteria) in the mean age 9.25 +/- 3.07 years. 
Body composition was evaluated by simple anthropometry (BMI z-score), 
bioelectrical impedance- BIA (Tanita BC480MA) and dual- energy x-ray 
absorptiometry- DXA (Hologic). Fat mass (FM) and appendicular skele-
tal muscle mass (SMMa) were expressed as kilograms (kg) and percentage 
(%). Muscle to fat ratio (MFR) was defined as SMMa divided by FM. Grip 
strength was measured with dynamometer. Six-minute walk test (6MWT) 
and timed up and go test (TUG) were performed in all of the participants. 
Sarcopenia was defined as co-occurrence of weak handgrip strength 
(≤10th centile) according to Dodds et al. and low SMM% measured by 
DXA (≤9ndcentile) according to McCarthy et al. 
Results: The overall prevalence of sarcopenia was 17.9%, with the preva-
lence of 13.5 % in males and 23.3 % in females. 
The differences between simple anthropometry measurements (weight, 
BMI, BMI z-score) were not statistically significant. Obviously, affected 
individuals had lower values of SMMa and SMMa% measured by DXA, 
with higher values of FM%. BIA as well showed higher values of FM% 
and lower values of SMMa and SMMa%. MFR measured by both DXA 
and BIA was lower in the group of children with sarcopenia, the differ-
ences did not achieve statistical significance. As expected children with 
sarcopenia had significantly lower maximal muscular strength (p<0.05). 
6MWT was significantly lower in children with sarcopenia (510+/- 69.5 
vs. 560+/-55.1 meters), whereas TUG total time was significantly higher 
(8.22 +/-2.02 vs. 6.96+/-1.4 seconds) in children with sarcopenia.
Conclusions: Sarcopenic obesity in children and adolescents is signifi-
cantly associated with lower physical performance. Considering rapid 
growth of childhood obesity rates, relation between fat mass and compo-
nents of sarcopenia is of growing importance.

to appreciably reduce population inequalities in childhood obesity. The 
analyses are based on the assumption of no unmeasured confounding 
and thus may suffer from some bias, although we controlled for several 
confounders. While these findings hold promise, the evidence points to 
inequalities remaining even if smoking during pregnancy were equalised 
among social groups, and further work will model the potential impact of 
interventions on other early life risk factors to identify practical pathways 
for intervention to tackle childhood obesity inequalities.

PO3.102
Sweetness in a glass: a study on children’s sweet preference 
and sensitivity

Belkom, B. v.1; Lier, I. v.1; Umanets, A.1; Mil, E. v.2; Havermans, R.3
1Chair Youth, Food & Health, Institute for Food, Health, & Safety by Design, 
Maastricht University Campus Venlo, Venlo, The Netherlands 
2Department of Paediatrics, Jeroen Bosch Hospital, ‘s-Hertogenbosch, 
The Netherlands 
3Laboratory of Behavioural Gastronomy, Institute for Food, Health, & Safety by 
Design, Maastricht University Campus Venlo, Venlo, The Netherlands

Introduction: Children have a stronger sweet preference than adults, but 
at the same time appear to be less able to discriminate sweet intensities. 
This suggests that foods and beverages do not have to contain as much 
sugar to be liked by children as long as it is perceived as sweet. To test this 
assumption we examined a potential sensory and hedonic contrast effect 
for sugar-sweetened water in children. The contrast effect is the differ-
ence in intensity ratings of a target item compared to other given items. 
Previous research has shown that stimuli are rated as less intense when 
they are presented after very intense stimuli and are rated as more intense 
when they are presented after very weak stimuli. In the current study, we 
tested whether children’s ratings of sweetness intensity and liking of two 
beverages (plain water (A) and sugar-sweetened water (B)) would differ 
depending on the order in which they tasted them. 
Methods: 258 children and adolescents (boys = 119, girls = 139; M Age = 
9.8±2.4) were invited to take part in the study to evaluate two beverages 
and to test their taste sensitivity with Taste Strips. The test was carried out 
in a Science Museum in Amsterdam, the Netherlands. First, participants 
took part in the taste test. They tasted 16 Taste Strips impregnated with 
four different taste qualities (sweet, sour, bitter and salty) in four different 
concentrations. Participants had to identify the taste from a list of four 
descriptors. The number of correctly identified tastes gives an indica-
tion of how well one can taste. Next, participants tasted two beverages. 
Beverage A consisted of plain water; beverage B consisted of water sweet-
ened with 10% sucrose. Participants were randomly assigned to group A 
(beverage A first) or group B (beverage B first). They were asked to rate 
both beverages on liking and sweetness, using a 9-point scale (1 = not 
tasty/sweet at all, 9 = very tasty/sweet).
Results: Sugar-sweetened water was rated as sweeter when evaluated after 
drinking plain water first, even when adjusting for individual differences 
in taste function. There was, however, no significant difference in liking 
of the sugar-sweetened beverage when it was presented before or after the 
plain water. 
Conclusion: The findings of this study suggest that when children are pre-
sented with plain water first, they perceive sugar-sweetened beverages to 
be sweeter than when they are presented with the sugar-sweetened bev-
erage first. Regardless of when the sugar-sweetened water was presented, 
children showed the same level of liking. This indicates that the sugar con-
tent in sugar-sweetened beverages could be reduced when these beverages 
are enjoyed in the context of non-sweet drinks and perhaps meals.
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of treatment, one patient required cholecystectomy due to cholelithiasis. 
Costs barriers led to interruption in several participants. Liraglutide 
administration was associated with mean weight loss rates from baseline 
at 3, 6, 12, 24, and 36 months of 5%, 7.7%, 7.6%, 5.8%, and 5.1%, respec-
tively. Mean body mass index reduction reached 14.8% at 36 months. 
Combination treatment with other weight-loss drugs was present in 25 
(70.7%) patients; results were similar for monotherapy or combined ther-
apy in terms of relative weight loss from baseline and the rate of patients 
achieving weight loss > 5% or 10%, without significant differences at any 
point.
Conclusion: Liraglutide is a safe and effective strategy and safe treat-
ment to maintain weight reduction in BS patients in a real-world context 
in Chile.

PO4.004
Dumping syndrome and eating disorders in post-bariatric 
patients without regular medical follow-up

Kraemer Aguiar, L.1; Romagna, E. C.2; Mattos, D. M.3; Lopes, K. G.4
1Endocrinology, Department of Internal Medicine, Faculty of Medical Sciences, 
State University of Rio de Janeiro, Rio de Janeiro, RJ, Brazil 
2Postgraduate Program in Clinical and Experimental Physiopathology 
(FISCLINEX), Faculty of Medical Sciences, State University of Rio de Janeiro,  
Rio de Janeiro, RJ, Brazil 
3MídiaCom / Postgraduate Program on Electrical and Telecommunications 
Engineering (PPGEET), Fluminense Federal University, Niteroi, RJ, Brazil 
4Obesity Unit, Centro de Pesquisa Clínica Multiusuário (CePeM), Hospital 
Universitário Pedro Ernesto (HUPE), State University of Rio de Janeiro, RJ, Brazil

Introduction: Weight regain has serious health consequences. Several 
causes for regaining weight after bariatric surgeries were identified. 
Changes in hormones or metabolism, anatomical factors, lifestyle, and 
eating disorders are all involved. One crucial aspect is a regular follow-up 
after surgery. We assessed the prevalence of eating disorders and dumping 
syndrome in post-bariatric patients who were all without regular medical 
follow-up. 
Methods: Ninety-four post-bariatric patients [Roux-en-Y gastric bypass 
(n=80) or Sleeve gastrectomy (n=14)], 87.2% females, aged 42 ± 9 years, 
BMI = 32.9 ± 6.5 kg/m², and time since surgery of 6.1 ± 4.0 years were 
recruited. They were not following any medical treatment for at least two 
years, were invited to participate in the study and to restart their treat-
ments and were assigned into low or high ratios of weight regain (RWR; 
cutoff 20%), At their first visit, they completed the self-report measures, 
which assessed eating disorder symptoms, the presence of grazing, and 
symptoms suggestive of dumping syndrome. We used Eating Disorder 
Examination Questionnaire (EDE-Q), the Repetitive eating Questionnaire 
[Rep(eat)-Q], and a self-assessment questionnaire based on the Sigstad 
scoring tool reduced.
Results: High RWR exhibited more significant increases than low RWR 
for the total score of eating disorder examination, dietary restraint, and 
weight concerns, as well as for repetitive eating, compulsive grazing, and 
repetitive eating subscales. On the other hand, no difference between 
groups was found in eating and shape concerns. In addition, similar 
percentages of objective/subjective bulimic episodes, objective overeat-
ing, self-induced vomiting, and intense exercise were detected between 
groups. Symptoms suggestive of dumping syndrome were detected in 
82,9% (total score of 7.8 ± 4.5) without difference between those with 
low or high regains (p≥0.34). Feeling warm, sweaty, or clammy (72%), 
desire to lie down (64.6%), weakness/palpitations (56.1% each), sleepiness 
(54.9%), and nausea (53.7%) were more frequently observed. 
Conclusion: Although highly prevalent, the dumping syndrome does not 
seem related to weight regain. A high total score for eating disorders and 
grazing, even in patients with low RWR, indicates the need for continuous 
follow-up after surgery.
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PO4.002
Patient-reported measures of post-operative nausea, 
vomiting and pain after bariatric surgery - an RCT comparing 
outcomes of Total Intravenous Anesthesia and Inhalational 
Anesthesia

Kronström, R.1; Uddén Hemmingsson, J.1; Bredbacka, S.2; Tomson, A.2
1Department of Medicine, Karolinska Institute, Stockholm, Sweden 
2Department of Anesthesia, Capio S:t Görans Hospital, Stockholm, Sweden

Background: Postoperative nausea and vomiting [PONV] are signifi-
cant problems associated with general anesthesia. Medical development 
has led to a steady decrease in mortality related to general anesthesia and 
the intraoperative period. In turn, this has increasingly shifted the focus 
on anesthetic safety, to risk reduction interventions in order to enhance 
patient satisfaction. Nausea and vomiting are, in addition to pain, the 
most common problems for patients in the postoperative period, and is 
particularly increased after bariatric surgery.
Methods: Between 2017-2019, 198 patients undergoing bariatric surgery 
were randomized to either total intravenous anesthesia [TIVA] or inha-
lational anesthesia. In the recovery unit and at the postoperative ward 
unit, the patients’ were repeatedly asked to evaluate their experience of 
pain, nausea and vomiting. Collected data was compared using Mann 
Whitney U tests and ANOVA-models. Main focus was outcome of patient 
experience on pain, nausea and vomiting, while secondary outcomes 
encompassed length of stay at the wards as well as administrated doses of 
analgetics and antiemetics. 
Results: Experience of postoperative pain was similar between the groups, 
however the patients who had received TIVA needed higher doses of opi-
oids at the recovery unit. Despite increased administration of opioids, the 
TIVA group reported less PONV both at the recovery and the postoper-
ative ward. 
Conclusion: TIVA as anesthetic method can be preferred over inhala-
tional anesthesia during bariatric surgery to prevent PONV.

PO4.003
Long-term safety and effectiveness of liraglutide after 
bariatric surgery in a real-world setting in Chile

Farias, M. M.
Nuclinic Medical Center; Universidad del Desarrollo

Introduction: Sustainable weight loss and improvement and/or resolu-
tion of metabolic comorbidities are strong benefits of bariatric surgery 
(BS). Nevertheless, irrespective of initially successful weight loss, weight 
regain may occur during long-term follow-up and a relevant proportion 
of patients fail to reach or maintain their target weight goals. Liraglutide is 
a therapy aimed to avoid weight regain. 
Methods: A retrospective, observational, single-arm, pre-post study was 
performed with the goal of describing the safety and effectiveness (rela-
tive change in body weight) among Chilean patients receiving liraglutide 
after BS (Roux-en-Y gastric bypass or sleeve gastrectomy) in a real-world 
setting.
Results: Forty-one participants were included in the study. Dropout rates 
were consistent with usual treatment practice of people living with obesity. 
Treatment with liraglutide (median dose: 1.2 mg; range: 0.6-2.4) was well 
tolerated; no mortality cases or major complications were observed. Six 
mild gastrointestinal adverse events were reported by 5 patients (12.2%; 
abdominal discomfort, n = 3; reflux, n = 2; constipation, n = 1). No gas-
trointestinal adverse events led to treatment interruption. After 12 months 

D
ow

nloaded from
 http://karger.com

/ofa/article-pdf/16/Suppl. 1/1/3919110/000530456.pdf by guest on 23 June 2023



Obes Facts 2023;16(suppl 1):1–351
DOI: 10.1159/000530456

Abstracts234

Results: The half-life of Li in normal patients is 18–36h. Li pharmaco-
kinetics is multifactorial and can be affected by renal blood flow, GFR, 
lean tissue mass, and total body water. All these factors are affected during 
weight loss. Furthermore, the GBP and sleeve gastrectomy affect gastric 
pH and surface area, but the way these changes affect drug dissolution and 
absorption is not fully elucidated.
Early signs of Li toxicity include nausea, tremor, diarrhea, blurred vision, 
vertigo, confusion, and a decrease in deep tendon reflexes. These can 
occur at a level of ≥1.2mmol/L. As toxicity worsens, typically when Li lev-
els ≥ are greater than 2.5mmol/L, patients may experience seizures, coma, 
cardiac dysrhythmias, and potentially permanent neurologic impairment.
Conclusion: Li level should be monitored frequently, with dose changes 
made accordingly. In the presence of rapid weight loss in the early postop 
period, where Li clearance would decrease, it would be prudent to mon-
itor the Li more frequently until weight loss is stable. However as illus-
trated by this case which presented years after surgery, it is critical that 
ALL clinicians managing such patients remain vigilant. 
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PO4.005
LITHIUM TOXICITY POST BARIATRIC SURGERY-lessons learnt 
from an Australian case

Rigas, G.
Department of Bariatric Metabolic Surgery, St George Private Hospital, Kogarah, 
Sydney Australia

Introduction: The aim of this presentation is to encourage HCPs involved 
in the management of bariatric surgical patients concurrently taking lith-
ium [Li], to remain vigilant and employ adequate lifelong recall systems 
given that Li toxicity can/does occur both in the early postop period AND 
also years later.
In September 2022, a 42yo female patient with bipolar disorder, ADHD, 
PTSD, depression and anxiety presented for routine bariatric aftercare. 
She had undergone the RYGBP in 2019, with a preop BMI 42.3 (112kg) 
and nadir BMI 20 (53kg) in 2020. She had not maintained clinical con-
tact during the covid pandemic. She was crying and evidently distraught 
that she has regained 12kg (BMI 24.7) and was concerned that she is feel-
ing profoundly tired. Whilst gesticulating she was noted to have a coarse 
tremor in both hands. This case was the clinical impetus for this review of 
the medical literature. 
Methods: Pubmed was utilized to review the literature for the years 
2011–2023. The key terms used in the search were ‘lithium pharmaco-
kinetics”, “lithium toxicity’ and ‘bariatric surgery’. The references of all 
retrieved articles were scanned to identify additional articles. A total of 
13 articles were found in this search; some were case reports and others 
looking at bariatric surgery impact on lithium pharmacokinetics.

Tab. 1. Demographic/surgical characteristics, clinical history, and results of eating disorder examination/repetitive eating of study patients.

Variable Pooled sample (n=94) Low RWR (n=56) High RWR (n=38) P value

Demographic/surgical/Clinical characteristics

BMI (kg/m2) 32.9±6.5 30.2±4.2* 36.9±7.3 <0.001

Preoperative BMI (kg/m2) 48.6±7.7 48.3±7.0 49.0±8.8 0.34

EWL (%) 88.7±18.6 88.1±17.3 89.6±20.6 0.35

RWR (%) 22.9±20.3 10.1±6.7* 41.7±18.8 <0.001

Waist-to-hip ratio 0.83±0.13 0.83±0.08 0.82±0.18 0.92

SBP (mmHg) 124.7±15.7 123.4±15.5 126.7±16.0 0.16

DBP (mmHg) 79.2±11.7 77.6±12.1* 81.6±10.9 0.05

Heart rate (bpm) 77±12 76±12 79±11 0.09

RYGB (n, %) 80 (85.1) 50 (89.3) 30 (78.9) 0.16

Time since surgery (years) 6.1±4.0 4.6±2.7* 8.3±4.4 <0.001

Type 2 diabetes mellitus [n (%)] 5 (5.3) 2 (3.6) 3 (7.9) 0.36

Hypertension [n (%)] 15 (16.0) 8 (14.3) 7 (18.4) 0.59

Dyslipidemia [n (%)] 4 (4.3) 0 (0)* 4 (10.5) 0.01

Eating Disorder Examination

Total score (nbs) 2.94±1.31 2.72±1.37* 3.26±1.15 0.02

Dietary Restraint 2.33±2.32 1.91±1.69* 2.53±1.53 0.01

Eating Concern 2.17±1.57 1.99±1.62 2.44±1.45 0.08

Shape Concern 4.18±1.58 4.00±1.71 4.43±1.37 0.09

Weight Concern 3.26±1.51 3.00±1.61* 3.66±1.27 0.02

Objective binge episodes (n, %) 55 (58.5) 32 (57.1) 23 (60.5) 0.74

Subjective binge episodes (n, %) 55 (58.5) 32 (57.1) 23 (60.5) 0.74

Objective overeating (n, %) 54 (57.4) 32 (57.1) 22 (57.9) 0.94

Self-induced vomiting (n, %) 12 (12.8) 6 (10.7) 6 (15.8) 0.47

Excessive exercise (n, %) 15 (16) 12 (21.4) 3 (7.9) 0.08

Repetitive eating

Total score (nbs) 2.94±1.67 2.62±1.62* 3.40±1.65 0.02

Compulsive grazing subscale 2.83±1.72 2.52±1.73* 3.29±1.61 0.03

Repetitive eating subscale 2.89±1.77 2.56±1.74* 3.37±1.73 0.03

BMI – Body mass index; EWL – Excess weight loss; RWR – Ratio of weight regain; SBP – Systolic blood pressure; DBP – Diastolic blood pressure;  
RYGB – Roux-en-Y gastric bypass; nbs – Norm-based score. *P value, unpaired Student t-test or chi-square test; results expressed as mean±SD and (n) %.

D
ow

nloaded from
 http://karger.com

/ofa/article-pdf/16/Suppl. 1/1/3919110/000530456.pdf by guest on 23 June 2023



Obes Facts 2023;16(suppl 1):1–351
DOI: 10.1159/000530456

Abstracts 235

PO4.007
Pregnancy after Bariatric Surgery: Maternal and perinatal 
outcomes

Gutierrez Medina, S.1; Fruhbeck, G.2; Silva, C.2; De La Higuera, M.1;  
Blanca, M.1; Guadalix, S.1; Zubiría, J.1; Higuera, I.1; Escalada, J.2
1Department of Endocrinology, Clínica Universidad de Navarra, Madrid, Spain 
2Department of Endocrinology, Clínica Universidad de Navarra, Pamplona, 
Spain

Introduction: In recent years, a greater number of women of childbearing 
age have undergone bariatric surgery (BS). 
Objectives: Evaluate maternal and perinatal outcomes after BS.
Methods: We performed a retrospective observational study of 27 preg-
nancies in 19 women who underwent BS before pregnancy with follow up 
at the Endocrinology Department of the Clínica Universidad de Navarra 
(Pamplona and Madrid) between 2001 and 2021.
Results: A total of 27 pregnancies (1 twin gestation) in 19 women were 
reviewed. All were spontaneous gestations, with a mean age at the time 
of surgery of 29.4± 4,1 years. Mean BMI presurgery was 41.9±7.5 kg/m2: 
21 underwent Roux-en-Y gastric bypass (RYGB), 5 underwent sleeve gas-
trectomy (SG) and 1 underwent both surgeries (firstly SG and sencondly 
RYGB) with a maximum percentage excess weight loss (EWL) of 71.9% 
16 months after surgery. The median time from BS to pregnancy was 4.4 
years; 4 became pregnant before 12 months after surgery. Mean age at ges-
tation was 34.8±3.5 years. Mean pre-gestational BMI was 30.1±6.5 kg/m2. 
The mean weight gain during pregnancy was 7.1 kg.
Before pregnancy, 46.3% of the women had iron deficiency (< 33 µg/dl), 
4.9 % vitamin B12 deficiency (< 210 pg/ml) and 19.5% vitamin D defi-
ciency (< 20 ng/ml). All women reported intake of multivitamins during 
pregnancy (median number of supplements 3.8 ± 0.7); 74% took iron 
supplemention (2 patients needed intravenous iron), 51% vitamin D, 51% 
calcium, 48% vitamin B12 and 25% folic acid. 
Pregnancy Complications: There were 4 cases of first trimester miscar-
riages, 5 women developed gestational diabetes mellitus (4 were diag-
nosed by oral glucose tolerance test (OGTT) between the 24th and 28th 
week and 1 was diagnosed by capillary blood glucose profile due to bad 
tolerance of the OGTT); one of them required prandial insulin in the third 
trimester, the rest had good glycemic control with lifestyle interventions, 6 
suffered mild hypoglycemia, 1 had dumping syndrome and none of them 
suffered from preeclampsia.
Birth Complications: There were 5 cases of pre-term birth (two of them 
due to premature rupture of membranes), 2 suffered failure in induction, 
4 required cesarean section, 1 required instrumental delivery. There was a 
case of stillbirth due to twisting of the cord.
Fetal and Neonatal Complications: there were 28 newborns, with a mean 
gestational age of 38.2±2.8 weeks. Mean birth weight was 3103±570 g, 1 
suffered intrauterine growth restriction, 2 babies were large for gestational 
age (birth body weight>90 th percentile) and 2 were small for gestational 
age (<3th percentile). The median APGAR was 9.4±0.7. There were no 
cases of fetal malformations.
Conclusions: BS in women of childbearing age poses important clinical 
challenges during pregnancy. Nutritional deficiencies are more frequent 
during pregnancy. Therefore, close medical control and an adequate sup-
plementation of vitamins are recommended. Likewise, pregnancy after 
BS should be considered a high risk pregnancy that requires strict and 
multidisciplinary follow-up in Endocrinology & Nutrition, Surgery and 
Obstetrics units.

PO4.006
Health-related dysfunction in home management after 
bariatric surgery - the Swedish Obese Subjects (SOS) Study

Brembeck, P.1; Anderson Assarsson, J.2; Taube, M.2; Sjöholm, K.2;  
Henning, B.2; Carlsson, L.2; Svensson, P.1
1Institute of Health and Care Sciences, Sahlgrenska Academy at University 
of Gothenburg, Gothenburg, Sweden 
2Department of Molecular and Clinical Medicine, Institute of Medicine, 
Sahlgrenska Academy at University of Gothenburg, Gothenburg, Sweden

Introduction: Bariatric surgery is associated with sustained weight loss, 
decreased incidences of diabetes, myocardial infarction, stroke and can-
cer, as well as reduced mortality and improvements in health-related qual-
ity of life. However, less is known about the effects of bariatric surgery on 
everyday life in patients with obesity. In this study we compared health-re-
lated dysfunction in home management in patients with obesity treated by 
bariatric surgery or usual obesity care.
Methods: The Swedish Obese Subjects (SOS) study is a prospective con-
trolled intervention study where one group of patients have been treated 
with bariatric surgery (n=2007) and a matched control group given usual 
obesity care (n=2040). Patients were included between 1987 and 2001, and 
both groups had follow-up with physical examinations and questionnaires 
at baseline and at years 0.5, 1, 2, 3, 4, 6, 8, 10, 15, and 20. Self-reported 
health-related dysfunction in home management was measured at all 
time points by the Sickness Impact Profile (SIP). A SIP-score for home 
management was calculated; a higher score indicates higher dysfunction. 
In this report, 3297 SOS study patients with available information about 
SIP-scores were included.
Results: At baseline, the surgery group had greater dysfunction in home 
management compared to the control group (mean SIP-score ± SD 
12.0±16.7 vs 8.0±14.6, p<0.001). At the one-year follow-up, home man-
agement had improved in the surgery group, and the SIP-score was lower 
than in the control group (4.9±12.4 vs 7.0±14.1, p<0.001). This difference 
in SIP-score persisted over time (5.9±13.1 vs 7.2±14.1, p<0.001; 8.1±15.2 
vs 9.6±16.0, p=0.002 and 10.1±16.1 vs 12.0±17.7, p=0.094, ns; after 4, 10 
and 20 years in the surgery and control groups, respectively).
A similar improvement in home management in the surgery group was 
seen when the groups were stratified according to sex; however, at all 
time-points the health-related dysfunction in home management was 
higher in women than in men. At baseline, SIP-score for home manage-
ment in women was 13.1±17.0 in the surgery group and 9.2±15.5 in the 
control group (p<0.001). In men, corresponding numbers were 9.1±15.5 
in the surgery group and 4.8±11.4 in the control group (p<0.001). At the 
one-year follow-up, home management had improved and was in women 
5.5±13.2 in the surgery group compared to 8.1±15.1 in the control group 
(p<0.001). Corresponding numbers in men were 3.4±9.7 vs 4.4±9.6 
(p=0.024).
Conclusion: Improvements in home management were found in patients 
with obesity treated by bariatric surgery, and after treatment the dys-
function in home management was lower in patients treated by bariat-
ric surgery compared to patients given usual obesity care. The reduced 
dysfunction in home management could be added as a novel aspect of 
functional improvements seen after bariatric surgery.
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PO4.009
Microvascular function, inflammatory status and oxidative 
stress in patients following Roux-en-Y gastric bypass with 
weight regain

Kraemer Aguiar, L.1; Lopes, K. G.2; De Souza, M. C.3; Bouskela, E.4
1Endocrinology, Department of Internal Medicine, Faculty of Medical Sciences, 
State University of Rio de Janeiro, Rio de Janeiro, RJ, Brazil 
2Obesity Unit, Centro de Pesquisa Clínica Multiusuário (CePeM), Hospital 
Universitário Pedro Ernesto (HUPE), State University of Rio de Janeiro, RJ, Brazil 
3Postgraduate Program in Clinical and Experimental Physiopathology 
(FISCLINEX), Faculty of Medical Sciences, State University of Rio de Janeiro, Rio 
de Janeiro, RJ, Brazil 
4Laboratory for Clinical and Experimental Research on Vascular Biology 
(Biovasc), Rio de Janeiro State University, Rio de Janeiro, Brazil

Introduction: Bariatric surgery is an effective way to promote expressive 
weight loss, improve the metabolic profile, and reduce cardiovascular 
morbimortality in patients with obesity. Despite an overall improvement 
in cardiovascular health compared to preoperative status, little is known 
about the microvascular function in patients subjected to a bariatric pro-
cedure who regain the weight. Thus, we aimed to assess the microvascu-
lar reactivity, metabolic profile, inflammatory biomarkers, and oxidative 
stress in post-bariatric patients with a high rate of weight regain (RWR) 
long after surgery. 
Methods: Thirty-two patients with obesity subjected to Roux-en-Y gas-
tric bypass (RYGB - 87.5% females, 44±8 years, BMI of 40.1±7.7kg/m2, 
previous excess weight loss of 84.1±17.9%, RWR of 58.7±24.3%, and time 
since surgery of 10.8±4.7 years) were assigned to a post-RYGB group, and 
30 non-surgical patients matched by gender, age and BMI composed the 
control group. Between-group comparisons were performed for micro-
vascular variables (using laser speckle contrast imaging), metabolic and 
biochemical profile, and pro- and anti-inflammatory, endothelial injury, 
and oxidative stress circulating biomarkers.
Results: The groups were similar regarding metabolic and biochemical 
profiles (p≥0.07), except for fasting glucose and triglycerides which were 
higher in the control group vs. post-RYGB group (p<0.001), while HDL-c 
was higher in the latter group (p<0.001). No differences were detected 
between groups for baseline flow, peak flow during post-occlusive reac-
tive hyperemia (PORH), post-occlusive flow, and the duration of PORH 
(p≥0.25). Circulating levels of tumoral necrosis factor alpha (TNF-α), 
leptin, resistin, endothelin-1 (ET-1), soluble intercellular adhesion mole-
cule (sICAM-1), soluble vascular cell adhesion molecule (sVCAM-1), and 
thiobarbituric acid reactive substances (TBARS) did not differ between 
groups (p≥0.09). On the other hand, adiponectin levels were higher in the 
post-RYGB, while IL-6 levels were lower (p<0.001 for both biomarkers) 
compared to controls.
Conclusion: Patients subjected to bariatric surgery who regained expres-
sive weight did not present differences in microvascular function com-
pared to BMI-, age- and gender-matched controls, but an expressive 
reduction in inflammatory status, reflected by increased adiponectin and 
decreased IL-6 levels, was observed in the surgical group.

PO4.008
Title: Metabolic Surgery for the Treatment of Comorbid  
Type II Diabetes and Obesity: is it effective and is it safe? 
Outcomes of a systematic review

Hyland, N.1; Hyland, N.2; Jordan, K.3; Jordan, K.4; O’Donnell, H.4; Byrne, D.4; 
Byrne, P.4; Cardwell, K.4; Clyne, B.4; Clyne, B.5; Harrington, P.4; Spillane, S.4; 
Ryan, M.4; Ryan, M.6; Teljeur, C.4
1Department of Medicine, Galway University Hospitals, Galway, Ireland 
2University of Galway, Galway, Ireland 
3RCSI University of Medicine and Health Sciences, Dublin, Ireland 
4Health Information and Quality Authority, Dublin, Ireland 
5Department of General Practice, RCSI University of Medicine and Health 
Sciences, Dublin, Ireland 
6Department of Pharmacology and Therapeutics,Trinity College Dublin, Trinity 
Health Sciences, St James’s Hospital, Dublin, Ireland

Introduction: Epidemiological evidence suggests that more than half of 
people living with Type Two Diabetes (T2D) also have obesity, with evi-
dence also indicating that weight reduction is associated with improved 
outcomes in diabetes for this cohort. A systematic review assessing the 
clinical effectiveness and safety of metabolic surgery was undertaken to 
inform decision-making regarding the potential introduction of a met-
abolic surgery programme in Ireland. This abstract summarises the evi-
dence relating to change in body mass index (BMI) and surgery-related 
adverse events in the population with coexisting T2D and obesity for 
metabolic surgery compared with best medical care (BMC) or another 
metabolic surgery.
Methods: Electronic searches were carried out in Medline, Embase and 
the Cochrane Library up to 24 May 2021. Inclusion criteria were: ran-
domised controlled trials (RCTs) comparing metabolic surgery with BMC 
or another metabolic surgery with adults (i) aged ≥18 years and (iii) diag-
nosed with coexisting T2D and obesity. Meta-analysis was undertaken, 
where appropriate. Risk of bias was assessed using the Cochrane RoB 1 
tool. The GRADE approach was used to assess the certainty of the body 
of evidence for primary outcomes. Reporting was carried out according to 
the PRISMA criteria.
Results: Twenty-four RCTs reported across 48 publications were included. 
Of these, 22 reported on change in BMI from baseline. Irrespective of the 
procedure, all 22 RCTs demonstrated statistically significant reductions 
in BMI in the metabolic surgery group compared with BMC, across all 
time points.
Ten head-to-head comparisons of surgeries were compared. Roux-en-Y 
gastric bypass (RYGB) was associated with a greater reduction in BMI 
when compared with sleeve gastrectomy (SG), however the difference was 
only statistically significant at three years’ follow-up (SMD=-0.68; 95% CI: 
-1.01 to -0.35, 2 RCTs, n=152). In one RCT, RYGB resulted in a signifi-
cantly greater reduction in BMI when compared with laparoscopic adjust-
able gastric banding (LAGB) up to five years’ follow-up (SMD=-1.29; 95% 
CI: -1.97 to -0.61). Variations of RYGB, including the addition of a gas-
tric band and a longer biliopancreatic limb length, were associated with 
a statistically significant reduction in BMI relative to primarily restrictive 
procedures. There was no evidence of statistically significant differences 
for the other 5 comparisons.
There was considerable variation in the rate of surgery-related adverse 
events between RCTs. However, where reported, they were generally not 
associated with long-term morbidity. No surgery-related mortality was 
reported.
Conclusions: Metabolic surgery was superior to BMC for BMI reduction 
in patients with comorbid T2D and obesity in the included RCTs. The 
evidence base is constrained by the limited number of studies for spe-
cific comparisons, a lack of blinding in some RCTs and limited long-term 
follow-up data. Improved reporting of surgery-related adverse events is 
needed to enable comparison of the risk-benefit balance for individual 
procedures.
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Standard for assessing maximal human muscle strength in vivo (3) and 
has good-to-excellent test-retest reliability across multiple patient groups. 
However, no study so far has assessed the reliability in adults with severe 
obesity (3). The aim of this study, therefore, was to examine the test-re-
test reliability of selected muscle strength measures obtained by isokinetic 
dynamometry in adults eligible for bariatric surgery.
Methods: 28 adults (23 women, 5 men) eligible for bariatric surgery were 
enrolled in the study (age 50 ± 8 years, BMI: 44 ± 7 kg/m2). Isokinetic (60 
and 180°/s) and isometric knee extensor (KE) and flexor (KF) strength 
were assessed in an isokinetic dynamometer (Biodex System 4) at 3 test 
days, each separated by 3 to 7 days. Visit 1 (familiarization) was compared 
to visit 2 to assess non-familiarized reliability. Visits 2 and 3 were com-
pared to assess reliability post familiarization. One way repeated measures 
ANOVA was used to determine differences in maximal isokinetic and 
isometric torque across the 3 visits. Absolute and relative reliability were 
evaluated by interclass correlation (ICC1.1), within-subject coefficient of 
variation (CVws), standard error of measurements (SEM and SEM%) and 
smallest real difference (SRD%).
Results: There were no differences in maximal KE or KF torque for any 
test modalities between visits 1 and 2, or visits 2 and 3. ICC was 0.91-0.94 
between visits 1 and 2 and 0.94-0.97 between visits 2 and 3. Measurement 
errors between visits 1 and 2 were small across all test (SEM 3.3 to 13.8 
Nm and SEM% 4.2% to 6.9%) and slightly lower between visits 2 and 3 
(SEM 2.7 to 11.2 Nm and SEM% 3.5% to 6.3%). CVws ranged from 6.8% 
to 7.4% between visits 1 and 2 and ranged from 4.8% to 7.1% between 

PO4.010
Test-Retest Reliability of Isokinetic Knee Extensor and Flexor 
Strength Assessments in Adults Eligible for Bariatric Surgery

Gam, S.1; Petz, A. K.3; Bjerre, L. R.3; Bøghild, J.4; Nielsen, A. B.4;  
Sørensen, R. N.4; Kolind, M. I.1; Gram, B.2; Hansen, S.2; Aagaard, P.4
1Department of Diabetes and Endocrinology University Hospital of Southern 
Denmark Esbjerg Denmark, Department of Regional Health Research University 
of Southern Denmark Odense Denmark, Steno Diabetes Center Odense, 
Odense Denmark 
2Department of Diabetes and Endocrinology University Hospital of Southern 
Denmark Esbjerg Denmark, Department of Regional Health Research University 
of Southern Denmark Odense Denmark 
3Department of Diabetes and Endocrinology University Hospital of Southern 
Denmark Esbjerg Denmark 
4Department of Sports Science and Clinical Biomechanics University of 
Southern Denmark Odense Denmark

Introduction: Bariatric surgery is effective at ensuring long-term weight 
loss in adults with obesity. However, an adverse effect of bariatric surgery 
is severe muscle wasting (1). Within 3 months following surgery, a loss of 
~10% lean body mass (LBM) and ~10% appendicular lean mass (ALM) 
may be observed (1). One year following surgery, loss of LBM and ALM 
is ~18% (1). The loss of skeletal muscle mass is accompanied by a 16% 
reduction in lower limb muscle strength (2). Thus, early rehabilitation 
focusing on mitigating loss of lean mass and strength seem highly rel-
evant in this population. Isokinetic dynamometry is considered a Gold 

Tab. 1. Microvascular reactivity, metabolic and biochemical profiles, and circulating biomarkers of surgical and control groups.

Variable Post-RYGB group (n=32) Control group (n=30) p value

Metabolic and biochemical profiles

Fasting glucose (mg/dl) 92 [86.5–102.7]* 100 [92.7–131.0] 0.03

HbA1c (%) 5.3 [5.2–5.7] 5.5 [5.2–6.2] 0.06

Total cholesterol (mg/dl) 184.0±46.6 186.7±40.8 0.82

HDL-c (mg/dl) 58.2±14.0* 46.7±12.3 0.003

LDL-c (mg/dl) 101.0 [78.6–122.9] 107.9 [88.9–134.7] 0.26

Triglycerides (mg/dl) 91.5 [67.2–102.0]* 120 [94.0–145.0] 0.006

Uric acid (mg/dl) 4.22±1.29 4.77±1.77 0.40

Creatinine (mg/dl) 0.78±0.20 0.77±0.18 0.81

Aspartate aminotransferase (U/ml) 22.1±7.1 21.8±9.8 0.90

Alanine aminotransferase (U/ml) 20.0 [14.5–25.0] 22.0 [14.7–32.7] 0.15

Microvascular reactivity

Baseline flow (apu) 35.40±11.83 35.36±10.36 0.98

Peak flow of PORH (apu) 76.69±22.14 77.78±18.58 0.83

Post-occlusive flow (apu) 34.79±15.31 35.18±10.75 0.90

Duration of PORH (s) 0.51 [0.38–0.90] 0.46 [0.31–0.55] 0.25

Blood biomarkers concentrations

Adiponectin (ug/ml) 6.07 [3.97–8.61]* 3.10 [2.50–3.78] <0.001

Leptin (ng/ml) 51.38±23.76 49.05±20.45 0.68

Resistin (ng/ml) 8.48±2.90 7.40±2.76 0.14

IL-6 (pg/ml) 2.02 [1.26–2.93]* 3.00 [2.34–4.06] <0.001

TNF-α (pg/ml) 0.769 [0.636–1.034] 0.834 [0.730–1.053] 0.56

ET-1 (pg/ml) 1.42 [1.24–1.76] 1.31 [1.16–1.55] 0.20

sICAM-1 (ng/ml) 982.2±278.2 934.6±268.2 0.51

sVCAM-1 (ng/ml) 634.5 [559.5–709.3] 591.9 [498.5–666.2] 0.09

TBARS (uM) 1.129 [0.957–1.304] 1.073 [0.984–1.294] 0.86

RYGB, Roux-en-Y gastric bypass; LDL-c, Low-density lipoprotein cholesterol; HDL-c, High-density lipoprotein cholesterol; PORH, 
Post-occlusive reactive hyperemia; Apu, Arbitrary perfusion units; IL-6, Interleukin-6; TNF-α, Tumoral necrosis factor alpha; ET-1, 
Endothelin-1; sICAM-1, Soluble intercellular adhesion molecules; sVCAM-1, Soluble vascular cell adhesion molecules; TBARS, 
Thiobarbituric acid reactive substances. *p value, unpaired Student t-test; results expressed as mean±standard deviation or median 
[percentiles 25–75] and (n)%.
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PO4.012
Long-term incidence of hematological cancer after bariatric 
surgery or usual care in the Swedish Obese Subjects Study

Taube, M.1; Kristensson, F. M.3; Jacobson, P.1; Andersson Assarsson, J. C.1; 
Svensson, P.2; Ahlin, S.4; Peltonen, M.5; Sjöholm, K.1; Carlsson, L. M.1
1Institute of Medicine, the Sahlgrenska Academy at University of Gothenburg, 
Gothenburg, Sweden 
2Institute of Health and Care Sciences, the Sahlgrenska Academy at University 
of Gothenburg, Gothenburg, Sweden 
3Region Västra Götaland, Sahlgrenska University Hospital, Dept of Oncology, 
Gothenburg, Sweden 
4Region Västra Götaland, NU Hospital Group, Department of Clinical Physiology, 
Trollhättan, Sweden 
5Chronic Disease Prevention Unit, National Institute for Health and Welfare, 
Helsinki, Finland

Background: Bariatric surgery is associated with a reduced overall cancer 
risk. Retrospective studies indicate that bariatric surgery may reduce the 
risk of hematological cancers but data from long-term, prospective studies 
are lacking. The aim of this study was to study the association between 
bariatric surgery and hematological cancer in the Swedish Obese Subjects 
(SOS) study.
Methods: The SOS study, recruited participant at 25 surgical depart-
ments and 480 primary health care centers in Sweden, and was designed 
to examine outcomes after bariatric surgery. The study includes 2007 
patients with obesity that underwent bariatric surgery and 2040 contem-
poraneously matched controls who received conventional obesity treat-
ment. Patients in the surgery group underwent gastric bypass (n = 266), 
banding (n = 376) or vertical banded gastroplasty (n = 1365). Patients in 
the control group (n = 2040) received the customary treatment for obesity 
at their primary health care centers. Information on hematological cancer 
diagnosis, including malignant lymphoma, myeloma, myeloproliferative 
neoplasms (MPN) as well as acute and chronic leukemias, were gathered 
from the Swedish Cancer Registry. At the time of analysis (December 31, 
2018) median follow-up was 22.8 (interquartile range 19.1-25.6) years in 
the surgery group and 21.3 (interquartile range 16.7-24.9) years in the 
control group.
Results: Overall, 27 patients in the surgery group and 47 patients in the 
control group were diagnosed with hematological cancer during follow-up 
(hazard ratio (HR), 0.52; 95% confidence interval 0.33-0.84; p=0.007). In 
addition, a significant difference in treatment effect between men and 
women was found; bariatric surgery was associated with reduced inci-
dence of hematological cancer in women (HR=0.35; 0.19–0.63; p<0.001), 
but not in men (HR=1.43; 0.59–3.51; p=0.340 interaction p=0.012). 
Conclusion: To our knowledge this is the first prospective study with 
long term data showing an association between bariatric surgery and a 
decreased incidence of hematologic cancer in individials with obesity. 
This finding strengthens the idea that obesity is a significant and modifi-
able risk factor for hematological cancer. The observed treatment benefit 
of bariatric surgery on hematologic cancer risk in women with obesity 
highlights the importance of women receiving weight loss treatment.

PO4.013
Psychometric properties of the patient-reported outcomes 
in obesity (PROS) questionnaire: a literature review

Andersen, J.1; Aasprang, A.1; Kolotkin, R. L.2
1Faculty of Health and Social Sciences, Western Norway University of Applied 
Sciences, Førde, Norway 
2Department of Health Research, Førde Hospital Trust, Førde, Norway

Introduction: PROS is an eight-item obesity-specific quality of life ques-
tionnaire assessing the impact of obesity on patients’ lives in eight different 
areas: physical functioning, pain, discrimination, sleep, sexual life, social 
interactions, work/school, and self-esteem. The PROS forms a total score, 
but the individual items can also be used separately. The questionnaire 

visits 2 and 3. SRD% ranged from 12% to 19% between visits 1 and 2 and 
10% to 17% between visits 2 and 3, respectively.
Conclusion: Maximal lower limb muscle strength measured by isokinetic 
dynamometry showed excellent test-retest reliability manifested by small 
measurement errors (4-6%) and low CVws (<10%). Reliability, measure-
ment error and CVws all slightly improved by including a familiarization 
session. Isokinetic dynamometry can be used to detect even small train-
ing-induced changes in lower limb muscle strength in adults with severe 
obesity. 
References
1. Maïmoun L, et al. Surg Obes Relat Dis. 2019;15(11):1965–73.
2. André LD et al. Int J Obes (Lond). 2021;45(7):1476–87.
3. Sizoo D et al, Obes Surg. 2021;31(1):384–93.

PO4.011
Risk of malnutrition in patients with severe obesity following 
laparoscopic surgery

Sammarco, R.; Natale, R.; De Filippo, E.; Silvestri, E.; Pasanisi, F.; Marra, M.
Department of Clinical Medicine and Surgery, Federico II University Hospital, 
Naples, Italy

Introduction: Bariatric surgery is considered the most effective treatment 
for reducing excess body weight and maintaining weight loss (WL) in 
patients with severe obesity. Howewer, a critical issue that follows bariatric 
surgery is a high risk of long-term malnutrition. 
The aim of this study was to evaluate the prevalence of and the risk for 
malnutrition as determined by three different nutritional tools (CONUT, 
NRI and PNI) in patients with severe obesity before and two years after 
laparoscopic gastric bypass surgery (LGBP)
Patients and Methods: This retrospective study included 15 patients, 6 
males and 9 females (age 33.4±9.1 years; weight 145±27 kg; BMI 50.5±9.1 
kg/m²). Patients have been evaluated before surgery and two years later. 
Al patients underwent a close nutritional follow-up program including 
dietary prescriptions and monitoring.
Nutritional status was evaluated with 

 – Nutritional Risk Index NRI: 1.519 * serum albumin (g/l)) + 41.7 * 
(ideal weight); an NRI >100 indicates that the patient is not malnour-
ished, 97.5–100 mildly malnourished, 83.5 to <97.5 moderately mal-
nourished, and <83.5 severely malnourished

 – the prognostic nutritional index PNI = [10 × ALB (g/dl)] + [0.005 × 
lymphocyte (mm3 )]; PNI ≥ 38 was defined as no malnutritional risk, 
35 ≤ PNI < 38 was defined as moderate malnutritional risk, PNI < 35 
was defined as severe malnutritional risk

 – controlling nutritional status (CONUT) was based on lymphocyte 
count, total cholesterol, and serum albumin; a score of 0–1 was con-
sidered normal, whereas scores of 2–4, 5–8, and 9–12 were suggestive 
of light, moderate, and severe malnutrition.

Laboratory parameters of interest for the study including the absolute 
number/mm3 of peripheral lymphocytes and serum levels of total cho-
lesterol, albumin, were retrieved from routine laboratory tests performed 
upon admission to the Internal Medicine Unit.
Results: Two years after surgery, body weight decreased by 52.1±13 kg 
in all patients with an average BMI decrease of 18.1±4.9 kg/m². At entry, 
about 80% of patients were found to be normal and 20 % light malnour-
ished using Conut score; using both NRI and PNI we found that 100 % of 
patient was not malnourished. No difference in the rate of malnutrition 
was reported two years after LGBP.
Conclusion: the use of simple tools for nutritional assessment confirms 
the need and the efficacy of a close dietary monitoring following bariatric 
surgery.
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Conclusion: The PROS questionnaire’s total score has good reliability and 
validity. Suggestions have been made to include items in the PROS ques-
tionnaire regarding bother with side effects after treatment and overall 
satisfaction with the treatment results. After validation studies, these addi-
tional items will be implemented in an updated PROS version.

PO4.014
Psychological profile of patients before and after  
bariatric surgery

L. Hadipour, A.1; Arena, F.2; Lombardo, C.2; Navarra, G.3; Lazzara, S.3; 
Muscatello, A. M.4; Bruno, A.4; Falzone, A.1; Mento, C.4
1Department of Cognitive Sciences, University of Messina, Italy 
2Psychiatry Unit, University Hospital of Messina, Italy 
3Department of Human Pathology, General Surgery Unit, University Hospital  
of Messina, Italy 
4Department of Biomedical and Dental Sciences and Morphofunctional 
Imaging, University Hospital of Messina, Italy

Introduction: Psychological factors can play a critical role in the response 
to bariatric surgery. Patients are typically required to undergo psycholog-
ical evaluations before the operation to identify potential mental health 
issues that may impact their ability to cope with the significant changes 
in their life-style and body post-surgery. Additionally, patients may need 
ongoing support and therapy to address issues such as body image and 
disordered and emotional eating. Considering that addressing psycholog-
ical factors can lead to better weight loss outcomes and a higher likelihood 
of long-term success, this preliminary study investigated the potential 
changes in the psychological profiles of patients who underwent bariatric 
surgery.
Methods: A group of 8 patients (6 Females, Age=41±14.3, BMI=45±6.6; 2 
Males, Age=57 ± 0, BMI=41±1.6) were evaluated before and after receiv-
ing bariatric surgery using the Beck Depression Inventory (BDI-II), State-
Trait Anxiety Inventory (STAI), Short-form Health Survey (SF-36), Body 
Uneasiness Test (BUT), and Binge Eating Scale (BES) questionnaires.
Results: Post assessment has been performed on average 302 days after 
surgery. After correction for multiple comparisons, the only significant 
changes were observed in Positive Symptom Distress Index (PSDI) of the 
BUT which significantly increased after surgery [t(7)=-5.131, p=0.024, 
corrected] although the body mass index (BMI) had a significant reduc-
tion [t(7)=6.9, p=0.003, corrected]. Worth noting is that other indexes of 
BUT, such as global severity index, weight phobia, compulsive self-mon-
itoring, and body-image concerns did not show a significant reduction 
after surgery, although almost all were higher before the operation than 
that of the reported in non-clinical samples. No other changes were 
observed in any other measures. 
Conclusion: These preliminary results emphasize the importance of psy-
chological interventions to help ameliorate the relatively prevalent psy-
chological symptoms in patients receiving bariatric surgery. Our results 
show that although the operation is hugely successful in weight manage-
ment, patients may need support, counseling, or psychotherapy to deal 
with the psychological burden of their condition. Further research on the 
effects of such interventions on weight management is recommended.

Conflict of Interest: Authors report no conflict of interest.

Funding: This study has not been supported by any grants.

takes approximately 1-2 minutes to complete. PROS was initially devel-
oped to improve consultations and the quality of bariatric care provided 
in Norwegian hospitals. Today it is included in the Norwegian arm of 
the Scandinavian Obesity Surgery Registry and is freely available for use 
by researchers and clinicians. PROS is currently available in Norwegian, 
English, Turkish, and Portuguese. This study aimed to conduct a literature 
review on the psychometric properties of the PROS questionnaire.
Methods: A literature review of studies reporting psychometric properties 
of the PROS questionnaire from peer-reviewed articles and gray literature 
was conducted. Database searches were done using MEDLINE, Google 
Scholar, and search by hand.
Results: The search identified three peer-reviewed articles and one pre-
print conducted in four different populations. Factorial validity was 
investigated in three separate studies, and it was found that the PROS 
questionnaire forms a conceptually meaningful multidimensional index. 
In one study, all eight questions were found to have discriminatory char-
acteristics based on Item Response Theory. Test-retest reliability has been 
demonstrated in two studies (with a correlation coefficient of 0.93 and 
intraclass correlation coefficients between 0.754 and 0.983). The PROS 
questionnaire’s criterion validity was benchmarked against the over-
all sum score of «The Impact of Weight Quality of Life questionnaire” 
(IWQOL-Lite) in two studies, resulting in correlation coefficients of 
0.86 and 0.91. One study found correlations ranging from 0.70 to 0.87 
between single-item scores of the PROS and subscales reflecting the same 
constructs in the IWQOL-Lite. In one study, the PROS questionnaire 
was comparable to the IWQOL-lite in terms of its ability to differentiate 
between persons who had and did not have bariatric surgery. Additionally, 
the PROS questionnaire correlated well with the body-mass index (with a 
correlation coefficient of 0.60). Furthermore, in one study, the PROS ques-
tionnaire demonstrated the same sensitivity for change following bariatric 
surgery as the “Obesity-problem Scale.”

Fig. 1. PROS questionnaire.
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Tab. 1. Circulating biomarkers before and after bariatric surgery.

Variable Before After Δ%

Fasting glucose (mg/dl) 168.0±40.8 81.8±10.0 -51.3

HbA1c (%) 8.8±2.7 5.4±0.4 -38.8

Insulin (µU/ml) 36.2±18.2 6.3±2.8 -82.6

Total cholesterol (mg/dl) 257.2±23.4 158.3±19.8 -38.4

Triglycerides (mg/dl) 279.4±84.9 79.2±11.9 -71.6

Uric acid (mg/dl) 8.33±1.75 3.67±0.61 -55.9

AST (U/ml) 54.8±38.2 24.5±4.0 -55.3

ALT (U/ml) 65.3±21.0 19.3±6.7 -70.4

HbA1c, Glycated Hemoglobin type A1c; ALT, Alanine aminotransferase; AST, 
Aspartate aminotransferase. Δ%, percent variation from baseline (pre-surgery).

PO4.016
Looking through the socio-ecological lens to improve 
experience and outcomes of bariatric surgery

Homer, C. V.1; Nelson, P.2; Goyder, E.3; Allmark, P.4; Tod, A. M.4
1Sport and Physical Activity Research Centre, Sheffield Hallam University, UK 
2Department of Social Work Social Care and Community Studies, Sheffield 
Hallam University, UK 
3School of Public Health and Related Research, University of Sheffield, UK 
4Division of Nursing and Midwifery, Health Sciences School, University of 
Sheffield, UK

Introduction: In the UK, treatment for people living with severe obesity 
is provided through a tiered pathway of services including bariatric sur-
gery. Outcomes of surgery are not universally positive, with some people 
regaining weight following surgery or experiencing unintended outcomes. 
This study used a realist informed approach to explore what influences 
outcomes of bariatric surgery from the patients’ perspective. It aimed to 
identify the support needs and mechanisms which influence success. 
The study draws on the Socio-Ecological Model (SEM) of health which 
proposes that changes in health are influenced by the day-to-day interac-
tions between individuals, their environment and policy. This model was 
used to highlight the mechanisms which influence success for clinicians, 
commissioners and policy makers to consider when planning and deliv-
ering services for people living with severe obesity. 
Methods: Longitudinal qualitative interviews and modified Photovoice 
methodology alongside validated quality of life (QoL) measures were 
used to explore the expectations and experiences of patients undergoing 
bariatric surgery. Data was collected in five cycles across the patients’ jour-
ney: pre-surgery (n=18); three months post-surgery (n=16); nine months 
post-surgery (n=15); 18 months post-surgery (QoL measures only) 
(n=10); and, two years post-surgery (n=13). 
Results: This is the first study to investigate the experience of more than 
one service of a tiered weight management pathway. It found that the bur-
dens of living with obesity and expectation of life post-surgery affected 
the way in which patients determined the success of bariatric surgery. 
Psychological, physical and social support needs influence the potential 
for success in these terms. Mechanisms which could address or hinder 
these support needs included: what participants believed to be a success-
ful outcome; the weight management service pathway; support networks; 
physical activity and exercise; and excess skin. 
Conclusion: The study highlights how clinicians, commissioners and pol-
icy makers need to work across the socio ecological system to support 
patients and respond to the changing support needs in order to maximise 
chances of long-term successful outcomes for patients following bariatric 
surgery 
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PO4.015
Surgical management with Roux-en-Y gastric bypass for 
patients with severe obesity: experience of 42 cases

Leal, P. F.1; Mosquera, G. L.2; Camacho, A. L.2; Cedillo, W. M.2;  
Soares Pinto, J. D.3; Lopes, K. G.4; Kraemer Aguiar, L.5
1Department of Surgery, Faculty of Medical Sciences, State University of Rio de 
Janeiro, Rio de Janeiro, RJ, Brazil 
2Carlos Chagas Medical PostGraduate Institute, RJ, Brazil 
3Department of Clinical Medicine, Faculty of Medical Sciences, State University 
of Rio de Janeiro, Rio de Janeiro, RJ, Brazil 
4Obesity Unit, Centro de Pesquisa Clínica Multiusuário (CePeM), Hospital 
Universitário Pedro Ernesto (HUPE), State University of Rio de Janeiro, RJ, Brazil 
5Department of Internal Medicine, Faculty of Medical Sciences, State University 
of Rio de Janeiro, Rio de Janeiro, RJ, Brazil

Introduction: Obesity is progressively increasing worldwide, as well as 
the prevalence of patients with higher levels of body mass index (BMI) 
of 50–59.9 kg/m2] and also those with BMI more than 60 kg/m2. Current 
data in this population are limited, while BMI-associated morbidity and 
mortality rates are high. Roux-en-Y gastric bypass (RYGB) improves out-
comes, especially weight loss and comorbidities remission. These results 
have given popularity to RYGB, being nowadays the leading bariatric 
procedure in many countries. Despite this, the surgical management of 
patients with BMI of 50 kg/m2 or greater remains controversial. We inves-
tigated the efficacy of RYGB in patients with BMI of 50 kg/m2 or more 
annually to ensure its treatment safety.
Methods: This retrospective observational study included 42 patients 
(76.2% female, aged 37±10 years, preoperative weight and BMI 144.1±19.1 
kg and 55.1±4.7 kg/m2, respectively), being 85.7% with BMI between 
50-60 kg/m2 and 14.3% with BMI >= 60 kg/m2, who underwent video lap-
aroscopic RYGB. The preoperative and postoperative data were obtained 
from patients’ medical records. Outcome measures were weight loss and 
clinical history, including comorbidities improvement or remission, lab-
oratory parameters, gastrointestinal symptoms, and endoscopic findings.
Results: The excess weight loss after one-year post-surgery was 79.6% 
(weight and BMI of 83.7±17.4 kg and 30.9±5 kg/m2, respectively). 38.5% 
of patients with BMI between 50-60 kgm2 were overweight while 40% 
of those with BMI >= 60 kg/m2 were still with obesity grades 1 and 2. 
All patients had shown improvements in metabolic profile. At base-
line, 74% of the patients had sleep apnea, 42.9% arterial hypertension, 
23.8% hyperuricemia, 14.3% hypercholesterolemia, 11.9% hyperinsulin-
emia, 11.9% hypertriglyceridemia, 9.5% had high levels of glycosylated 
hemoglobin, 7.1% performed criteria for type 2 diabetes mellitus, 4.8% 
musculoskeletal diseases and 2.4% thyroid diseases, myocardial ischemia 
and HIV. After surgery, an improvement in the comorbidities occurred 
from 88.1% to 4.8%, with a reversion rate of 83.3%. Abnormal findings for 
digestive endoscopy and ultrasound (one or more) were found in 85.09% 
and 90.47% of patients, respectively (i.e., 35.7% moderate hepatic steato-
sis, 33.3% mild steatosis, 31% marked steatosis, 28.6% grade A esophagi-
tis, 19% moderate gastritis, 19% mild gastritis, 16.7% cholelithiasis, 14.3% 
sliding hiatal hernia, 11.9% thyroid nodules, 9.5% uterine myomatosis, 9.5 
% mild pangastritis, 7.1% moderate pangastritis, and 4.8% ovarian and 
common bile duct cyst). Likewise, an improvement in complementary 
exams such as digestive endoscopy (preoperative normal index of 11.9% 
and postoperative 77.4%) and ultrasound (preoperative normal index of 
9.5% and postoperative of 59.5%) was also noted.
Conclusion: Laparoscopic RYGB is an effective and safe surgical pro-
cedure for patients with BMI of 50 kg/m2 or more, evidenced by the 
 substantial weight loss and the improvement of comorbidities in the 
short term.
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PO4.019
The Impact of the Combination of the GLP-1 Analogue 
Liraglutide (Victoza®) and Laparoscopic Adjustable Gastric 
Banding (LAGB) on Diabetes Control: A Pilot Randomised 
Double-Blind Placebo-Controlled Trial (GLIDE)

Coelho, C.1; J Dobbie, L.1; Crane, J.2; Douri, A.3; E Learoyd, A.3; Okolo, O.1; 
Panagiotopoulos, S.4; Pournaras, D.5; Ramar, S.4; Rubino, F.6; Singhal, R.7; 
W Le Roux, C.8; Taheri, S.9; McGowan, B.1
1Department of Diabetes and Endocrinology, Guy’s and St Thomas’ NHS 
Foundation Trust, London, UK 
2Department of Endocrinology, King’s College Hospital NHS Foundation Trust, 
London, UK 
3School of Population Health and Environmental Sciences, King’s College 
London, London, UK 
4Department of Minimal Access Surgery, King’s College Hospital NHS 
Foundation Trust, London, UK 
5Department of Upper GI and Bariatric/Metabolic Surgery, North Bristol NHS 
Trust, Southmead Hospital, Bristol, UK 
6Department of Diabetes, School of Life Course Sciences, King’s College 
London, London, U.K. 
7Upper GI Unit at Heart of England, NHS Foundation Trust, Birmingham 
8Diabetes Complications Research Centre, University College Dublin, Dublin, 
Ireland 
9Department of Medicine, Weill Cornell Medicine Qatar, Doha, Qatar

Introduction: Obesity is a significant driver of type 2 diabetes (T2DM). 
Laparoscopic adjustable gastric banding (LAGB) is a minimally invasive 
bariatric procedure with lower morbidity compared to laparoscopic sleeve 
gastrectomy (LSG) and Roux-en-Y gastric bypass (RYGB), but weight 
reduction is less with LABG. GLP-1 receptor agonists induce weight loss 
and improve glycaemic control in patients with obesity and T2DM. This 
study aimed to determine if adjunctive GLP-1 therapy in the form of sub-
cutaneous liraglutide 1.8mg once daily leads to improved glycaemic con-
trol versus placebo in participants undergoing LAGB.
Methods: We conducted a multicentre randomised, double-blind, place-
bo-controlled trial evaluating LAGB and liraglutide 1.8 mg or placebo in 
participants with T2DM and obesity. Participants were screened for eligi-
bility before LAGB. Participants were randomised (1:1) to a 6 month ther-
apy of either liraglutide or placebo within 6 weeks post-LAGB insertion, 
with a further 6 months follow-up. The primary outcome was change in 
HbA1c following 6 months of treatment from randomisation to the end of 
treatment at 6 months. Secondary outcomes included changes in weight at 
6 and 12 months and HbA1c at 12 months. 
Results: Twenty-seven participants were recruited to the study: 13 ran-
domised to the liraglutide arm and 14 to the placebo arm. At randomis-
ation 77.8% (n = 21) were female, 74.1% were of white ethnicity (n = 20) 
with an average body weight of 102.0kg (95%CI 91.7 – 123.3) and BMI 
of 37.77 kg/m2 (95%CI 33.20 – 43.66). Pre-specified multivariate analysis 
after adjusting for screening HbA1c, BMI, duration of T2DM, insulin use 
and study site showed that HbA1c and body weight (BW) were signifi-
cantly higher in the liraglutide arm compared to placebo at 12 months 
(HbA1c: 10.85mmol/mol, 95%CI 1.14 – 20.56, p = 0.03; BW: 8.23kg, 
95%CI 1.55 – 14.92, p = 0.02) but not at 6 months (HbA1c: 0.15mmol/mol, 
95%CI -11.28 – 11.59, p = 0.98; BW: 1.98kg, 95%CI -4.18 – 8.14, p = 0.50). 
Secondary outcome analysis demonstrated no difference between groups 
at 6 and 12 months in anthropometric parameters, diabetes remission, 
cardiovascular disease risk factors and quality of life.
Conclusions: Our findings suggest no additional improvement in glycae-
mic control or weight with LAGB and adjunctive liraglutide therapy at 
6 months compared to LAGB and placebo. Glycaemic control and body 
weight at 12 months in the liraglutide arm deteriorated after cessation 
of GLP-1 therapy, indicating that long-term continuation of GLP-1 is 
of benefit post-bariatric surgery. Results from our study are limited by 
a relatively small sample size and the challenges of conducting the trial 
during the COVID pandemic. Future larger randomised controlled trials 
are required to confirm whether adjunctive GLP-1 agonist therapy is ben-
eficial post-LAGB and other types of metabolic surgery.

PO4.017
Hand grip strength in an Irish bariatric surgery population

Rhynehart, A.
St.Columcille’s Hospital, Dublin, Ireland

Introduction: Sarcopenic obesity, identified by both reduced muscle 
mass and function in the presence of obesity, is associated with several 
negative health consequences including physical disability, cardiovascular 
and metabolic risk. Bariatric surgery is an effective treatment for complex 
obesity. However, significant weight loss post bariatric surgery is accom-
panied by a loss of fat free mass. Prevalence of sacropenic obesity varies 
greatly depending on criteria used to assess it, but is associated with low 
handgrip strength (HS) in the majority of definitions. HS is an accessible, 
quick and inexpensive test to assess muscle function. The objectives of 
this study were: 
1. To examine variance in HS and prevalence of low muscle function in a 

population with complex obesity preparing for bariatric surgery
2. To compare HS in this population with population normative data
3. To gather baseline data for use in future comparative analysis of this 

population post bariatric surgery.
Methods: HS was measured at a pre-bariatric surgery screening appoint-
ment using a Jamar Analogue Hand Dynamometer with participants 
seated, elbow by their side and flexed to a right angle, and a neutral wrist 
position, holding the dynamometer handle upright. Three measurements 
were taken with each hand, with a mean value in kilograms recorded for 
left and right.
Analyses of HS were undertaken using Microsoft Excel. Mean and stan-
dard deviation of HS in kilograms were calculated by sex for left and right 
hand. Study population data was compared to age matched normative 
data (Massy Westropp 2011). Cut-off points of 20kg for women and 30kg 
for men in either hand were used to define low muscle function (Lauretani 
2003).
Results: Data was collected on 97 patients, including 66 females (mean 
age 47 ± 8.2 years, mean BMI 48kg/m2 ± 15.5) and 31 males (mean age 
47.6 ± 9.1years, mean BMI 49.2 kg/m2 ± 12.1). Mean HS was lower than 
population normative values for this age group in both men and women, 
across left (Male: 40.7 ± 8.6 vs 45 (p=0.009), female: 25.3 ± 6.8 vs 28 
(p=0.001)) and right hands (Male: 41.6 ± 10.0 vs 47 (p=0.005), female: 
26.2 ± 5.2 vs 29 (p=0.0002)). Low muscle function was identified in 16.1% 
of males and 19.7% of females.
Conclusion: Grip strength in this population was lower than that of a 
similarly aged population with a lower BMI. Substantial levels of low 
muscle function in this population with obesity, suggestive of sarcopenic 
obesity, highlight the importance of measures to minimise further muscle 
loss post bariatric surgery. Further research will compare this data with 
case-matched post-operative data to assess the impact of weight loss post 
bariatric surgery on muscle function. 
References
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AM, Rantanen T, Guralnik JM, Ferrucci L. Age-associated changes in skeletal 
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Fig. 1. Mean weight loss of each of the six buckets of study.

PO4.020
Efficacy of a Weight Loss Digital Therapeutics Platform:  
A Multidisciplinary Perspective

Khokhar, S.1; Toomer, C. H.2
1R&D Rasimo Systems, Raleigh, NC, USA 
2Health Wellness and Weight Loss Centers, Aiken, SC, USA

Introduction: Digital Therapeutics is on the rise as an alternative 
approach to obesity by itself or in a complementary role along with med-
ication or even post-op bariatric surgery. We did an extensive study of a 
platform put together out of the findings of the existing research body and 
agreed upon golden practices. The objective of this study was to assess 

the efficacy of digital therapeutics for non-surgical weight loss. The non- 
surgical weight loss and weight maintenance assessment was completed 
with compelling results. 
Method: This was a non-randomized study of 391 participants from four 
countries, the USA, Canada, the UK, and Australia. Of these participants, 
59% were female and 41% were male. A digital therapeutic consisting of 
a special purpose of scale at the participants’ premise, a mobile app to 
deliver guidance, education, motivation, accountability, and community 
support, an AI agent, human coaches, and a dashboard to manage the 
participants was used. The knowledge base of the main guidance and 
education about nutrition and physical activities. The objective was to 
achieve 10% of weight loss in 24 weeks for the participants, divided into 
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PO4.021
Introduction to reproducible research for obesity studies

Batterham, M.; Wakefield, B.
Statistical Consulting Centre, National Institute for Applied Statistics Research 
Australia; Data and Decision Science Initiative, University of Wollongong, 
Australia

Introduction: Poor reproducibility in clinical research is a major barrier 
to effective decision making in clinical practice and the conflicting results 
reduce public trust in our research. Reproducible analysis is an increas-
ing requirement of journals and funding agencies. Reproducible research 
refers to the ability to recreate the results of a computational analysis when 
given the same data, code, and computational environment. Making your 
analysis reproducible allows reviewers and other investigators to fully 
understand the processes you have gone through to analyse your data 
and encourages confidence in your results. Most importantly reproduc-
ible analysis improves YOUR workflow when analysing data or having to 
reanalyse data, it saves you time. 
Methods: The package RMarkdown (https://rmarkdown.rstudio.com/) 
in the free environment RStudio using R (https://www.r-project.org/) was 
used to write the text and code which was then produced as a word doc-
ument. RMarkdown creates a dynamic publication or presentation ready 
document that includes the text, code, tables, figures, and citations that 
can output to a pdf, word document or html. A widely available diabetes 
dataset was used to perform a simple analysis to show that BMI predicts 
blood pressure. The first time the analysis was run there is a data entry 
error in the dataset, the code is then rerun with the correct data which 
dynamically updates all the output in the paper without it having to be 
rewritten.
Results: Figure 1 shows the code used (left panel) to produce the word 
document (right panel). The first word output shows a clear data entry 
error in the output, the second word output shows the corrected output, 
the same code was used for both outputs only the data was updated. 
Discussion: Using reproducible code allows researchers to easily update 
their analysis and reporting when errors are made, or adjustments are 
required. Additionally reproducible analysis allows transparency of anal-
ysis to promote trust in the results and decision making and assists the 
research community by allowing others to verify, repeat and extend your 
analysis.

6 weight buckets. Our approach focused on: 1) dividing their long-term 
into weekly short-term goals and dynamically adjusting them based on 
their performance, 2) motivation, 3) customized guidance and education 
through AI and the weight loss coaches, and 4) accountability and com-
munity support. 
Results: For weight bucket 166-181 Kg, the weight loss (wl) was 14.81% 
with SD, σ_wl = 7.3, for weight bucket 146-165Kg, wl 12.53%, SD, σ_wl = 
6.8, for bucket 126-145 Kg, wl 14.50% with SD, σ_wl = 5.9, for bucket 106-
125Kg, wl 14.0 % with SD, σ_wl = 5.2, for bucket 86-105Kg, wl 14.20% 
with SD, σ_wl = 4.4, for bucket 65-85 Kg, wl 13.29% with SD, σ_wl = 3.4. 
Overall in all six weight buckets 13.89% weight loss.
Conclusion: An evidence-based, well-designed digital therapeutic 
with proper guidance through AI and human coach, motivation, and 
accountability can achieve more than 10% weight loss. It’s a promising 
 technological platform for all weight loss approaches by itself or in a 
 complementary role.

Conflict of Interest: None Disclosed

Funding: No funding to report

Tab. 1. Weight Loss Statistics.

Weight Bucket 1
65–85 Kg

Weight Bucket 2
86–105 Kg

Weight Bucket 3
106–125 Kg

Weight Bucket 4
126–145 Kg

Weight Bucket 5
146–165 Kg

Weight Bucket 6
166–181 Kg Overall

No. of participants 61 78 83 60 66 43 391

Start weight mean, μ_Start 76.0 95.8 113.5 135.2 154.8 172.1 124.6

Start weight SD, σ_Start 6.1 3.3 6.1 5.8 5.2 4.5 31.57

End Weight Range 52–79 69–94 85–119 101–131 118–151 132–159 52–159

End weight mean, μ_End 65.9 82.2 97.6 115.6 135.4 146.6 107.21

End weight SD,σ_End 6.2 6.6 6.8 7.2 8.6 8.1 24.7

Weight loss range 4–18 4–21 5–26 5.29 7–32 7–37 4–37

Weight loss mean, μ_(Wt.loss) 10.1 13.6 15.9 19.1 19.4 25.5 17.27

Weight loss SD, σ_(Wt.loss) 3.4 4.4 5.2 5.9 6.8 7.3 7.0

Weight loss Percentage 13.29 14.20 14.00 14.50 12.53 14.81 13.89

Weight loss statistics of 391 participants in their weight buckets and the overall weight loss. Weight units are in Kg.
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a part of the same system. At Mindcare, psycologists, psychiatrists could 
offer, in a specific way another type of intervention, related to addictions, 
anxieties, depressions or eating disorders related to obesity. 
In this complex multidisciplinary approach the person with obesity will 
be able to evolve, to change minset, to be explored and to implement step 
by step a new lifestyle. Progress will be monitored, frequency of visits will 
be reduced as per improvements are seen and maintenance is addressed in 
a separate and specific way. This should be an example of “ best practice “ 
that we consider useful to be shared with other countries.

PO4.023
A longitudinal investigation assessing long-term diet-related 
behaviour changes of Slimming World members:  
12-month data

Kent, J.; Toon, J.; Avery, A.; Holloway, L.; Bennett, S.
Nutrition, Research and Health Policy Department, Slimming World,  
Alfreton, England

Introduction: Changing behaviour to promote weight loss is complex yet, 
when successful, can reduce the risk of diet and weight related diseases. 
Slimming World, a UK based weight management provider, conducted a 
longitudinal study to assess diet-related behaviour changes made by mem-
bers over time.
Methods: Longitudinal data was collected from adult Slimming World 
members who completed a survey 2-4 weeks after joining (T1) and again 
3- (T2), 6- (T3), and 12-months (T4) later. Behaviours before joining (T0) 
were collected retrospectively at T1. Cross-sectional samples of non-mem-
bers completed the same survey at each timepoint for comparison. The 
6-month data has been reported previously (Avery et al, 2021). Data on 
weight and diet-related behaviours was collected, and a validated tool was 

PO4.022
Intensive lifestyle intervention for obesity in a dedicated, 
specialized center - Romanian experience

Hancu, A. M.
Medlife Lifestyle Medicine Center, Bucharest, Romania

Intensive lifestyle intervention for obesity in a specialized center- 
Romanian experience.
We are the first opened Lifestyle Medicine Center in Romania, with a 
special concept and a clear strategy for intervention, mainly for obesity 
management. The center is part of number 1 medical system network in 
Romania, Medlife. 
The Center organization: One general practitioner office where patients 
are evaluated with a special nutritional/ lifestyle anamnesis. Dedicated 
dietitian is making measurements and will prepare nutritional plans, rec-
ommended by the doctor, will be sent to each patient in a phone appli-
cation, easily to be managed. What investigations are performed at the 
beginning? Body composition analysis, based on Tanita results and indi-
rect calorimetry, to evaluate basal metabolic rate. Polisomnography will 
be done for patients with sleep disorders. The patient will be followed each 
week, with one hour of discussions: lessons of nutrition, behavioral ther-
apy, physical activity recommendations, sleep, stress management coun-
seling. For comorbidities other offices includes cardiologist, diabetologist, 
endocrinologist, pneumologist. With urologist, sexual health will be cov-
ered, too if is the case. During intervention, the person with obesity will 
receive physical activity advices. Kinesiologist will give practical recom-
mendations on site and the cooperation with a network of Gym facilities, 
part of Medlife system will facilitate the patient access to the right place 
for him. Not only gym facilities, but also kinesiology clinic is related to 
the system and is placed on the same street with our Center. A valuable 
multidisciplinary approach is the cooperation with Mindcare clinic, also 

Fig. 1.
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BMI (-0.8 kg/m², p=0.03) and waist circumference (-2.9cm, p=0.001), we 
have noticed a significant decrease in fat mass (-2.5kg, p<0.001) and per-
centage fat mass (-1.7%, p<0.001), as well as a significant improvement 
in muscle strength (+1.7 kg, p=0.004). Although the decrease in body fat 
and body fat percentage and the increase in muscle strength were signifi-
cant in the probiotic group and not in the diet alone group, the difference 
between the two groups was not significant.
Conclusion: For anthropometric parameters, the probiotic group was not 
superior to the diet alone group.

PO4.025
Effectiveness of an integrated hospital-primary care lifestyle 
change program in the treatment of obstructive sleep apnea 
syndrome and obesity

Vilarrasa, N.1; Miralles, L.2; Monasterio, C.3; Alves, C.2; Torta, R.4;  
González, M.5; Comabella, A.6; Montserrat, M.2; Salord, N.3
1Department of Endocrinology, Diabetes and Nutrition, Bellvitge University 
Hospital-IDIBELL, Barcelona, Spain; CIBER Diabetes and Associated Metabolic 
Diseases (CIBERDEM), 
2Clinical Nutrition. Bellvitge University Hospital-IDIBELL, Barcelona, Spain 
3Sleep Unit. Department of Respiratory Medicine. Bellvitge University Hospital-
IDIBELL, Barcelona, Spain 
4Primary Care. EAP Prat de Llobregat, Barcelona, Spain 
5Primary Care. EAP Centre. L´Hospitalet de Llobregat, Barcelona, Spain 
6Primary Care. EAP Bellvitge, L´Hospitalet de Llobregat, Barcelona, Spain

Introduction: Obesity is the main risk factor for obstructive sleep apnea. 
Although weight loss is recommended, currently no structured programs 
are carried out.
Objective: To evaluate the efficacy and metabolic, respiratory and quality 
of life benefits of an intensive weight loss program carried out in combi-
nation between a terciary hospital and primary medicine, in patients with 
severe obstructive sleep apnea treated with CPAP and obesity (BMI >= 30 
kg /m2 and <= 40 kg/m2).
Methods: Prospective, randomized controlled study, 12-month follow-up. 
41 patients were randomized to a control group (CG) and 43 patients to an 
intervention group (IG). CG received healthy dietary recommendations 
and IG underwent an intensified weight loss program consisting in a very 
low calorie diet (15 days) followed by a Mediterranean low calorie diet, 
physical exercise and good sleep habit recommendations through group 
sessions. Initially group sessions were carried out by a dietitian and after 
3 months by a primary care nurse. Main variables studied: apnea-hypo-
pnea index<30/h and total weight loss. Secondary variables: changes in 
metabolic, blood pressure, body composition by bioimpedance, SF-36 
questionnaire.
Results: Weight loss (kg) was higher in the IG compared to the CG at 
3 months -12.41 [-14.1;-10.73] vs -2.35 [-3.71;-0.98] p<0.001 and at 
12 months -10.1 [-12.86;-7.34] vs -2.87 [-4.79;-0.95] p<0.001) at the 
expense of fat mass -7.91 [-9.38;-6.44] vs -1.45 [-2.66;-0.24] p<0.001 and 
-8.46 [-10.61;-6.32] vs -2.97 [-4.66;-1.29] p<0.001), respectively. After 
12 months, CPAP was withdrawn in 31% of patients in IG vs 8% in CG 
(p=0.019). The IG had an adjusted odds ratio of 3.95 [CI95%1.30–13.10] 
of having AHI<30 at 12 months. In the IG compared to CG, triglycerides 
decreased significantly and HDL-cholesterol increased and the physical 
domains of the SF36 improved. There was no effect of physical exer-
cise, gender, age, or positional obstructive sleep apnea on respiratory 
improvement.
Conclusions: The intensive weight loss program integrated with primary 
care medicine was effective in the treatment of obesity and severe obstruc-
tive sleep apnea, allowing CPAP withdrawal in 31% of patients, improving 
the quality of life and lipid profile of patients.

used to calculate a Nutrient-based Diet Quality Score from fruit, vegeta-
ble, wholegrain and sugary drink consumption, with a higher score indi-
cating greater diet quality (Roberts, 2017). Changes in members dietary 
intake and comparisons with non-members were analysed using within 
and between-group ANOVAs with p-adjusted post-hoc comparisons.
Results: 174 members (7.5% male) completed the survey at T1, T2 and 
T4. At T1, mean BMI and age were 34.7±7.0kg/m2 and 53.0±12.0 years 
respectively. 1516 non-members completed the survey at T1, 1396 at T2 
and 788 at T4 (pooled BMI 30.1±6.7kg/m2 and age 46.8±13.2 years).
From T1 to T4, mean weight change of members was -7.1%.
Diet quality increased for members from T0 to T1 (11.5±3.2 vs 14.1±2.4, 
p<0.001) and was sustained at T2 (14.3±2.7) and T4 (14.1±2.9) (all 
p>0.05). Members had significantly higher diet quality scores compared 
to non-members at T1, T2 and T4 (p<0.0001). 
Mean portions of fruit and vegetables consumed by members increased 
from T0 to T1 (4.8±3.1 vs 7.3±2.8, p<0.001) and were sustained between 
T1, T2 and T4 (all p>0.05). At all timepoints after joining, members con-
sumed more portions than non-members (p<0.001) with increasing effect 
sizes over time.
At T4, more members met the recommended ‘5 a day’ compared to T0 
(79.9% vs 46.0%, p<0.001) and at all timepoints, more members were 
reaching the recommendation compared to non-members (all p<0.001).
Members consumed wholegrains more frequently after joining and more 
frequently than non-members at all timepoints (p<0.01).
At T1, T2 and T4, members consumed sugary drinks significantly less 
frequently than non-members (p<0.001).
Conclusion: These findings highlight that Slimming World’s support 
programme results in members making positive diet-related behaviour 
changes which are maintained at 12-months, contributing to successful 
long-term weight loss.
References 
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PO4.024
Can probiotics improve weight loss in patients with obesity?

Ben Othman, R.; Zemni, Z.; El Ghali, C.; Douiri, W.; Berriche, O.; Mizouri, R.; 
Ben Amor, N.; Mahjoub, F.; Jamoussi, H.
Obesity Research Unit, National Institute of Nutrition, Tunis, Tunisia

Introduction: Probiotics are made of good live bacteria and/or yeasts that 
naturally live in human body which are essential for the proper function-
ing of the microbiota.
The objective of our work was to evaluate the effect of probiotics intake on 
anthropometric parameters in addition to a weight loss program.
Methods: This is an interventional study involving 30 obese patients con-
sulting the obesity unit of the Institute of Nutrition of Tunis during the 
period from May to August 2022. Patients were divided into 2 groups 
matched for age, sex and BMI: diet alone and probiotics (1 tablet of 
Lactibiane*/day). Anthropometric measures (weight, waist circumfer-
ence, BMI), body composition, and muscle strength (using handgrip 
dynamometer) were assessed at T0 and at one month after the interven-
tion (T1).
Results: The mean age was 42.3 ±5.7years with a female predominance 
(75% of women). For the diet alone group, there was a significant decrease 
in body weight (-2.5 kg, p=0,001), BMI (-0.9 kg/m², p=0.001) and waist 
circumference (-1.7cm, p=0.01) between T0 and T1. For the probiotic 
group, in addition to the significant decrease in weight (-1.7 kg, p=0.02), 
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PO4.027
Assessing the effectiveness of obesity interventions in the 
early years: a systematic review and meta-analysis of evidence 
from high income countries

Michalopoulou, S.; Sifaki, M.; Packer, J.; Lanigan, J.; Stansfield, C.;  
Viner, R.; Russell, S.
Institute of Child Health, University College London (UCL), London, 
United Kingdom

Introduction: Obesity tracks through childhood, adolescence and into 
adulthood. Lifestyle behaviours also track, so it is important to support 
children and their families adopt healthy diet and physical activity habits 
early in life. The aim of this review and meta-analysis was to synthesise the 
evidence for ‘robust’ obesity interventions that promote healthy growth in 
children aged 0-5 years in high income countries. 
Methods: We searched nine databases for studies relating to individual-, 
family- or community-based interventions in all languages published 
during the last 10 years (2011–2021). The population of interest was 
children aged 0-5 years. The interventions of interest were universal, i.e. 
included all children, and multi-component, i.e. included diet and physi-
cal activity. Studies evaluating the effects of breastfeeding or complemen-
tary feeding interventions were excluded, as they focus on developmental 
origins and the behaviours they are trying to change, and the outcomes 
of interest are different to those of the obesity interventions. Studies were 
required to include a control group (no intervention or usual care) for 
comparison. We included studies that reported a change between inter-
vention and control group in any anthropometric outcome (i.e., zBMI, 
BMI percentile, BMI, fat mass). Interventions were required to be of at 
least six month’s duration. Only RCTs, quasi-experimental studies or 
studies with before and after implementation, considered to be of a robust 
design, were included. Only studies from high income countries were 
included to allow comparison with the UK. 
Results: We identified 37 studies that reported on 34 interventions, mostly 
(n=16) were from the United States. Out of the 37 included studies, 32 
were RCTs and five were quasi-experimental studies. Most interventions 
were conducted in community settings (e.g., preschools, kindergartens, 
day care centres, childcare centres) (n=26), four were home-based, one 
was a mobile intervention delivered to the parents via an app, and five 
were delivered across multiple settings. Intervention duration ranged 
from six to 39 months. Meta-analysis of the 14 studies that reported 
adjusted zBMI change showed that compared to controls, interventions 
reduced zBMI by -0.03 (-0.06, -0.00), which was statistically significant 
(p=0.03). The overall standardised mean difference of the 19 trials that 
reported unadjusted zBMI change was -0.32 (-0.36, -0.28), p<0.001, indi-
cating a significant reduction in zBMI among children in the intervention 
group compared to the control group.Effects sizes were not found to vary 
by intervention duration or follow up duration.
Discussion: Universal multi-component obesity interventions have the 
potential to support healthy growth and obesity reduction by improving 
anthropometric outcomes among young children. These findings can 
inform policies and recommendations for the design and implementation 
of effective obesity interventions for children aged 0-5 years. 
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PO4.026
Genetic risk of type 2 diabetes modifies the association 
between lifestyle and glycemic health 5 years postpartum

Huvinen, E.1; Lahti, J.2; Tieu, T.3; Laivuori, H.4; Engberg, E.5; Koivusalo, S.6
1Department of Obstetrics and Gynecology, University of Helsinki and Helsinki 
University Hospital, Helsinki, Finland 
2Department of Psychology and Logopedics, Faculty of Medicine, University of 
Helsinki, Helsinki, Finland 
3Faculty of Medicine, University of Helsinki, Helsinki, Finland 
4Center for Child, Adolescent and Maternal Health Research, Faculty of Medicine 
and Health Technology, Tampere University, Tampere, Finland & Department of 
Obstetrics and Gynecology, Tampere University Hospital, Tampere, Finland 
5Folkhälsan Research Center, Helsinki, Finland & Department of Psychology and 
Logopedics, Faculty of Medicine, University of Helsinki, Helsinki, Finland 
6Department of Obstetrics and Gynecology, University of Helsinki and 
Helsinki University Hospital, Helsinki, Finland & Department of Obstetrics and 
Gynecology, University of Turku and Turku University Hospital, Turku, Finland

Introduction: Lifestyle has been associated with lower risk of type 2 
diabetes. However, recent studies have demonstrated that genetic back-
ground modifies the individual response. In the RADIEL study, lifestyle 
intervention during pregnancy and 1st postpartum year was effective in 
preventing gestational diabetes(GDM) and postpartum glycemic abnor-
malities only among those at highest genetic risk for type 2 diabetes[1]. 
The aim of this study was to assess whether the genetic risk of type 2 dia-
betes measured with a polygenic risk score(PRS) modifies the association 
between lifestyle and glycemic health still 5 years postpartum.
Methods: The RADIEL study aimed at prevention of GDM with a life-
style intervention among 724 high-risk women (BMI≥30kg/m2 and/
or prior GDM). Five years postpartum, the follow-up visit included 
anthropometrics, laboratory assessment of e.g. GHbA1c and 75g 2h 
OGTT, device-measured physical activity(PA), and questionnaires on e.g. 
smoking. Food frequency questionnaires provided data for calculating a 
Healthy Food Intake Index(HFII). A Healthy Lifestyle Score(HLS) indi-
cated adherence to lifestyle goals: moderate-to-vigorous PA≥150 min/
week, HFII≥11(out of 17), and not smoking (0 or 1 points for each; total 
score 0-3). We genotyped 336 SNPs associated with diabetes and obesity 
in 2014 and calculated a PRS to reflect genetic risk for diabetes. The PRS 
comprised 50 SNPs that showed significant association with type 2 diabe-
tes in the GWAS by Xue[2].
Results: In total 348 women attended the follow-up, with 314 providing 
data on genetics and glycemic health. Mean BMI was 31.6kg/m2, age 38.7 
years, and 14% had IFG/IGT/type 2 diabetes. The PRS for type 2 diabe-
tes was not associated with glycemic abnormalities, metabolic syndrome, 
GHbA1c, or fasting glucose. HLS was not associated with glycemic abnor-
malities in the total study population. However, there was a statistically 
significant interaction between HLS and the type 2 diabetes PRS on glyce-
mic abnormalities(p=0.03). When assessing the association between HLS 
and glycemic abnormalities in PRS tertiles(low/medium/high genetic 
risk), after adjusting for age, HLS was associated with reduced risk of gly-
cemic abnormalities only among the women at highest genetic risk for 
type 2 diabetes(p=0.008).
Conclusions: At 5 years postpartum, healthy lifestyle was associated 
with lower risk of prediabetes/diabetes only among women at the highest 
genetic risk for type 2 diabetes. These results are in line with our earlier 
results on the effects of a lifestyle intervention during pregnancy and first 
postpartum year.
References
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PO4.029
Clinical Finding on Body Mass Index in an Intellectual 
Disability Population and the effects of the healthy lifestyle 
intervention clinic during Covid-19

Boylan, P.1; O’Shea, D.2
1Cheeverstown House, Ireland 
2St Vincent’s Elm Park, Ireland

Method: We reviewed 27 clinical file on individuals with ID who are liv-
ing at home or in the community(5 Male; 22Female) who attend a mthly 
‘healthy lifestyle’ clinic, from 2014-2021 were advice was available to the 
individual with ID, family members & staff involved in purchasing & food 
preparation. Physical activity was also discussed at their review.
Out of the 27 files 17 were eligible to be selected,the initial weight and we 
took the end weight as been Nov 2019- Nov 2021for the purpose of this 
review of data.
The normal clinical support were not as available to the individual sup-
ported at this clinic during COVID-19 period. We supported 5 individual 
who lived at home with their families re exercise and dietary advice. 
First clinic face to face took place in May 2021,this visits included food & 
exercise diary analysis, weight measurement along with biochemical test-
ing for diabetes & thyroid dysfunction. Within an Integrated model of 
care psychotropic/epileptic medication were rationalised at the individual 
next clinical review with Psychiatry/Neurology as appropriate. Psychiatry 
were involved in prescribing medication for individuals with ID who had 
a diagnosis of emotional eating disorder, as appropriate & in consultation 
with the ‘healthy lifestyle clinic team’. The specific purpose of this clinical 
audit was to look at the possible impact Covid-19 may have had in relation 
to Healthy Lifestyle & Exercise because of the closing of services, clubs etc.
Results: Mean average weight loss for these 11 Individual was 6.9kgs. 
mean average weight increase for remaining 6 individuals was 5kgs.
Discussion: The findings in this small study during what was a very 
difficult time for the individuals we support pose many question for 
consideration
• Lack of social clubs, work and day services has had a positive effect for 

healthy lifestyle?
• Impact on MH with the lack of access to services & social settings?
• Access to food at some social setting may have a negative impact on 

weight, this would need more in-depth questioning & analysis before 
any conclusion could be reached.

• Impact prescribe medication for weight management?
Conclusions: This study highlights area’s the need further in-depth anal-
ysis in relation to our findings, which clearly indicate that during the spe-
cific period of Covid-19 a higher number of Individuals continued to lose 
weight rather than maintain or increase in weight. In addition we would 
then need to compare these finding with those who had an increase in 
weight during this period to have a clearer understanding as to how this 
might have occurred.

PO4.030
Driving Physical Activity In Nigerians Living With Overweight 
or Obesity Via A Digital Self-Care-Focused Intervention

Ogboye, A.; Munnee, M. M.; Mobisson, N.
Research Department, mDoc Healthcare, Lagos, Nigeria

Introduction: Noncommunicable diseases and their risk factors, such as 
overweight or obesity, have risen in prevalence across Africa¹. This rising 
prevalence is driven by urbanisation and changing lifestyle habits includ-
ing an increase in a lack of physical activity, and poor nutrition. Digital 
Health interventions have been shown to increase physical activity in 
overweight or obese people, but data on their use in low- and middle-in-
come countries is limited². This study aims to show that by providing self-
care advice via a digital health intervention, it is possible to improve the 
physical activity of people living with overweight or obesity in Nigeria.
Methods: This retrospective study was conducted in January 2023 on 
people living with obesity/overweight who enrolled on CompleteHealth™ 

PO4.028
The effect of extended personalization to a combined lifestyle 
intervention program

Smid, D. J.; Oosterman, J. E.; Kamstra, R. J.; Pasman, W. J.; de Hoogh, I. M.; 
Wopereis, S.
Department of Microbiology and Systems Biology, TNO, Leiden, 
The Netherlands

Introduction: The conditions overweight and obesity, especially when 
represented by abdominal fat accumulation, are associated with systemic 
low-grade inflammation. This low-grade inflammation is characterized 
by increased levels of circulating proinflammatory cytokines and fatty 
acids, which can interfere with normal insulin function thereby con-
tributing to the development or progression of type 2 diabetes (T2D). 
A healthier lifestyle can prevent or reverse T2D. The combined dietary 
and physical activity lifestyle intervention (CLI) program “SLIMMER” is 
effective and is reimbursed by health care insurance in The Netherlands. 
However, achieving and maintaining healthier lifestyle behavior is diffi-
cult. Personalization may make it easier to achieve and maintain healthy 
lifestyle habits. In this study, we assessed the effects of extended person-
alization components to the SLIMMER program on metabolic health and 
low-grade inflammation.
Methods: In this group-randomized intervention study, 54 intervention 
and 46 control participants, 18-70 years, with overweight or obesity, 
meeting the inclusion criteria of the SLIMMER program, were included 
and followed during the first six months of the CLI. For the interven-
tion participants, body composition was measured at baseline and end 
of study using bioimpedance (InBody 770). The PhenFlex test, a mixed-
meal challenge, was used to examine changes in metabolic and inflam-
matory status due to the CLI and to determine prediabetes subtypes, 
which allowed for personalized dietary and exercise advice. Personalized 
feedback was achieved using a Fitbit activity watch and Fitbit weighing 
scale. Participants used a study app for goalsetting, goal evaluation, and 
motivation. Furthermore, intervention participants had extra individual 
appointments with their lifestyle coach. Participants in the control group 
followed the regular SLIMMER program without extended personaliza-
tion. Anthropometry was done and blood was drawn at the beginning and 
at six months of the CLI for both groups.
Results: At six months, body weight improved significantly in both the 
intervention (n=54) and control group (available of 31participants), 
-4.6 kg (p <.000) and -2.7 kg (p =.036) respectively. This shows greater 
improvement in body weight for the intervention group compared to 
the control group; however, this difference is not significant, t(83) = 1.6, 
p =.062. In the intervention group, fasting glucose improved significantly 
(-0.37 mmol/l, p =.004). However, the control group (n=45) did not show 
a significant improvement (-0.02 mmol/l, p =.876). Further preliminary 
analysis of the intervention group showed a decrease in interleukin 6 
(IL-6) and a prevention in deterioration was seen in prediabetes subtypes.
Conclusion: While analyses are still ongoing, these are promising results 
for the effects of this personalized CLI on body composition, fasting glu-
cose and inflammatory markers. Further comparison between the inter-
vention and control group is needed to indicate whether the personalized 
CLI evokes more health benefits than the regular CLI program.
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Results: We observed a significant decrease in serum concentration of 
liver enzymes (p<0,05), uric acid and serum levels of amino acids after 
completing a weight loss program in comparison with controls. Moreover, 
we detected a significant increase in relative abundance of several genera 
considered as healthy microbiota and short-chain-fatty-acid producers. 
Conclusion: The main findings from our study were positive shifts of gut 
microbiota and metabolomics following a relative short weight loss pro-
gram in patients with obesity. We believe the lifestyle changes are effective 
and low-cost treatments of obesity and associated disorders.

PO4.032
Deconstructing complex interventions: piloting a framework 
of delivery features and intervention strategies for the Eating 
Disorders in weight-related Therapy (EDIT) Collaboration

Lister, N. B.1; Jebeile, H.1; Khalid, R.1; Pryde, S.2; Johnson, B. J.2
1Children’s Hospital Westmead Clinical School, The University of Sydney, 
Westmead, Australia; Institute of Endocrinology and Diabetes, The Children’s 
Hospital at Westmead, Westmead, Australia 
2Caring Futures Institute, College of Nursing and Health Sciences, Flinders 
University, Adelaide, Australia

Introduction: The Eating Disorders in weight-related Therapy (EDIT) 
Collaboration aims to identify increases or decreases in an individual’s 
eating disorder risk during weight management interventions among 
adolescent and adult populations. Weight management interventions are 
complex and vary in the way they are delivered and the strategies they use 
to change behaviours. Hence, this study aims to establish a framework 
and protocol to identify the delivery features and intervention strategies 
of weight management interventions.
Methods: A framework was developed through literature searches and 
stakeholder consultation. Six studies were independently coded by two 
reviewers. A detailed guidebook was developed which included a descrip-
tor for each unique code. Consensus included recording conflict resolu-
tions and framework changes.
Eighty delivery features were developed based on the Template for 
Intervention Description and Replication (TIDieR) checklist. We also 
summarised the number and range of different outcome assessment 
procedures, as these may unintentionally deliver important messages 
about the aim and intended outcome of the intervention in addition to 
the planned intervention content. Categories under each delivery feature 
item/cluster were developed for this project drawing on relevant examples 
from child obesity prevention and the Human Behaviour Change Project 
ontologies. 
Intervention strategies is the broad term used to describe the behaviour 
change content of interventions grouped under key categories (i.e., high-
est level grouping) relevant to weight management interventions. Clusters 
(i.e., mid-level grouping) of intervention strategies were captured under 
the following categories: intervention intent, framing and outcomes, 
dietary strategies, eating behaviours / disorder eating, movement and 
sleep related strategies, and psychological health related strategies. There 
were 86 unique intervention strategies (i.e., lowest-level grouping) across 
these five clusters. 
Results: More conflicts occurred for intervention strategies compared 
to delivery features; both required updating definitions. Average cod-
ing times were 78 minutes (SD: 48) for delivery features and 54 minutes 
(SD: 29) for intervention strategies.
Conclusion: This project provides a detailed mapping of intervention 
components used in weight management trials measuring effect on eat-
ing disorder risk. This framework has the potential to be transferred or 
adapted to examine other safety or effectiveness outcomes in adolescent 
and adult weight management trials.

between January 2022 and June 2022 to ensure that all members had at 
least six months of support. CompleteHealth™ is a digital platform that 
allows members who sign up to gain access to both a coach-led multidisci-
plinary care team and a platform for monitoring and tracking their health. 
The health coach and the care team (comprising nutritionists, behavioural 
wellness coaches, and a fitness coach) engage with the members through 
an omnichannel approach and provide regular digital nudges on exercise, 
health education and nutritional advice. The members work with their 
health coaches to create personalised action plans to achieve their health 
goals. These action plans include increased exercise, weight loss, and bet-
ter diets. A vital part of the care team is the fitness coach, who provides 
members with virtual personal and group exercise classes, giving them 
tailored exercise advice to help them keep fit.
To examine the impact that using CompleteHealth™ had on these mem-
bers’ physical activity, we used members’ exercise data entered on the 
platform. 
Results: Over the study period, 10,352 people with overweight/obesity 
enrolled on CompleteHealth™ and entered at least two values for their 
exercise duration. 100% of these members interacted with a health coach. 
At baseline, their average exercise duration was 32.26 minutes/week 
which rose to 84.42 minutes/week after health coaching and the use of 
CompleteHealth™. This represents a 52.16-minute (161.7%) increase in 
their weekly exercise.
Conclusion: While the current weekly exercise duration average is less 
than the WHO’s recommendation of at least 150 minutes of moderate 
exercise per week, it still represents a large increase from their baseline 
values which shows that our digital platform has had an impact and has 
been able to get people living with obesity/overweight to exercise more. 
Our omnichannel approach ensures that we can meet members at their 
point of need. However, barriers to the interaction between members and 
their coaches, especially low-income members, including the high cost of 
cellular data and a lack of the infrastructure for them to perform exercises 
in (e.g. parks and navigable pathways around their residences) hamper the 
impact that this and similar digital interventions can have and highlight 
an important area for improvement by policymakers.

PO4.031
The efficacy of weight loss program on gut microbiota 
and metabolic health in patients with obesity

Kubáňová, L.1; Bielik, V.1; Hric, I.3; Tkáčiková, M.1; Rádiková, Ž.2; 
Baranovičová, E.4; Grendár, M.4; Kolisek, M.4; Penesová, A.2
1Department of Biological and Medical Science, Faculty of Physical Education 
and Sport, Comenius University in Bratislava, 814 69 Bratislava, Slovakia 
2Biomedical Center, Institute of Clinical and Translational Research, Slovak 
Academy of Sciences, 845 05 Bratislava, Slovakia 
3Department of Molecular Biology, Faculty of Natural Sciences, Comenius 
University in Bratislava, 842 15 Bratislava, Slovakia 
4Biomedical Center Martin, Jessenius Faculty of Medicine in Martin, Comenius 
University in Bratislava, 036 01 Martin, Slovakia

Introduction: Obesity is a global pandemic problem, and scientific stud-
ies suggest that lifestyle changes through increased physical activity and 
changes in dietary composition are most effective non-invasive treatment 
to prevent the development of metabolic diseases in patients with obesity. 
In addition, the wealth of data supports a key role of intestinal microbi-
ota  in weight control and appetite. Therefore, the purpose of this study 
was to investigate the efficacy of weight loss program on gut microbiota 
composition and serum metabolomics in patients with obesity. 
Methods: We conducted a randomized controlled trial on 23 patients 
with obesity. From the group of recruited patients,12 participants com-
pleted a combined nutrition-physical exercise program in the length of 12 
weeks. Eleven participants were controls. The fecal microbiota was catego-
rized using specific primers targeting the V3–V4 region of 16S rDNA. The 
selected serum metabolites concentrations were characterized by nuclear 
magnetic resonance spectroscopy. Biochemical parameters were analyzed 
in a certified hospital laboratory.

D
ow

nloaded from
 http://karger.com

/ofa/article-pdf/16/Suppl. 1/1/3919110/000530456.pdf by guest on 23 June 2023



Obes Facts 2023;16(suppl 1):1–351
DOI: 10.1159/000530456

Abstracts 249

lipids and HbA1c, we measured health related quality of life and anxiety 
and depression using validated questionnaires.
Results: Between 2012 and 2019, 2,835 patients with severe obesity were 
seen in our hospital-based bariatric outpatient clinic. Of these, 1,447 
(51%) were referred to the “Croi CLANN” (Changning Lifestyle with 
Activity and Nutrition) structured lifestyle modification programme, 
1,122 (77.5%) of whom attended for the initial programme assessment. Of 
these, 877 (78.2%) completed the programme and attended for follow up. 
Younger age, female sex and depression were associated with drop-out. In 
completers, 12.8% lost ≥5% body weight. Older age, male sex, programme 
attendance and lower anxiety and depression scores predicted greater 
weight loss. Other comorbidities, smoking, distance from intervention 
and wait time had no influence on drop-out, or on weight loss. Weight 
loss was a strong and consistent predictor of metabolic, cardiovascular, 
and mental health gains, even after adjusting for age, sex, attendance and 
baseline fitness.
Conclusions: Our findings have yielded a number of important insights 
into the factors influencing the response to a structured lifestyle modifi-
cation programme for patients with obesity. Firstly, older patients, those 
with lower measures of anxiety and depression and those with better 
perceived quality of life were more likely to complete the programme 
rather than dropping out, but educational attainment, employment status 
or marital status had no effect. Secondly, the presence of comorbidities 
(other than depression) like diabetes, cardiovascular disease or smok-
ing had no influence on drop-out rates. Thirdly, we were surprised that 
“access” to the programme, in terms of distance travelled to the facility 
where it was delivered, or waiting time to start the programme, did not 
influence drop-out rates. Similar findings emerged when we examined 
the influence of these factors on weight loss in programme completers. 

PO4.033
Factors Influencing the Response to a Structured Bariatric 
Lifestyle Intervention in Adults with Severe Obesity: 
A Prospective Cohort Study

Finucane, F. M.1; Hughes, R.2; Murphy, E.3; Gibson, I.4; Hynes, L.4; Harris, A.5; 
McGuire, B.6; Hynes, M.6; Collins, C.7; Cradock, K.8; Seery, S.4; Jones, J.5; 
O’Brien, T.2; O’Donnell, M.2
1Bariatric Medicine Service, Centre for Diabetes, Endocrinology and 
Metabolism, Galway University Hospitals, Galway, H91YR71, Ireland 
2Department of Medicine, College of Medicine, Nursing and Health Sciences, 
University of Galway, H91YR71, Ireland 
3Cúram, University of Galway, H91 W2TY, Ireland 
4Croi, the West of Ireland Cardiac Foundation, Moyola Lane, Newcastle, Galway, 
Ireland 
5National Institute for Prevention and Cardiovascular Health (NIPC), Newcastle, 
Galway, Ireland 
6School of Psychology, National University of Ireland, Galway, Ireland 
7Department of Upper Gastrointestinal Surgery, Galway University Hospital, 
Galway, Ireland 
8Atlantic Technological University, Sligo, Ireland

Introduction: Individual responses to behavioural weight loss interven-
tions can vary significantly, and a better understanding of the factors asso-
ciated with treatment success might help to target interventions to those 
who will benefit the most. We sought to identify demographic and clinical 
characteristics that predicted intervention “success” (≥5% weight loss) in 
participants with severe obesity attending a ten-week, community based, 
structured lifestyle modification programme.
Methods: We conducted a prospective cohort study of all patients referred 
from our hospital-based obesity clinic, who started the structured lifestyle 
programme between 2012-2019. As well as weight, fitness, blood pressure, 

Tab. 1. Changes in Metabolic, Cardiovascular, Psychological and Quality-of-Life Outcomes in CLANN Programme Completers, by Category of Weight Loss.

Variable Name All Participants Non-Responders Intermediate Responders Responders p-value

N 815 257 454 104

Percentage Weight Change (%) -1.3 [-3.3, 0.4] 1.4 [2.5, 0.5] -1.7 [-3.1, -0.9] -6.9 [-9, -5.7] 0.0001

Δ Waist (cm) -3 [-6.5, 0] 0 [-3, 3] -3.3 [-7.4, -0.5] -7 [-10, -3] 0.0001

Δ Systolic BP (mmHg) -16 [-26, -5] -16 [-27, -5] -17 [-26, -5] -16 [-31, -5] 0.59

Δ Diastolic BP (mmHg) -1 [-7, 4] 0 [-6, 6] -1 [-7, 4] -3 [-10, 4] 0.029

Δ Maximum METs 0.7 [0, 1.95] 0.7 [0, 1.4] 0.7 [0, 2.1] 1 [0.3, 3.8] 0.0025

Metabolic:

Δ Total Cholesterol (mmol/l) -0.1 [-0.5, 0.2] 0 [-0.4, 0.2] -0.1 [-0.4, 0.2] -0.3 [-0.6, 0] 0.0004

Δ LDL Cholesterol (mmol/l) -0.1 [-0.4, 0.2] 0 [-0.4, 0.3] 0 [-0.3, 0.2] -0.2 [-0.5, 0.1] 0.017

Δ HDL Cholesterol (mmol/l) 0 ± 0.2 0 ± 0.2 0 ± 0.2 -0.1 ± 0.2 0.0043

Δ Triglycerides (mmol/l) 0 [-0.3, 0.2] -0.1 [-0.3, 0.3] 0 [-0.3, 0.2] -0.1 [-0.3, 0.1] 0.45

Δ HbA1c (mmol/mol) (No DM) 0 [-2, 1] 0 [-1, 1] 0 [-2, 1] -2 [-4, 0] 0.0001

Δ HbA1c (mmol/mol) (DM) -2 [-6, 1.6] 1 [-4, 4] -2 [-6, 1] -5 [-14, -2] 0.0001

HADS Scores:

Δ Depression Score -2 [-4, 0] -1 [-3, 0] -2 [-5, 0] -3 [-5, -1] 0.0001

Δ Anxiety Score -1.4 ± 3.3 -1.1 ± 3.4 -1.5 ± 3.4 -1.8 ± 3 0.2

EQVAS Score 10.7 ± 20.6 9.9 ± 20.3 10.3 ± 20.7 14 ± 20.8 0.28

Dartmouth COOP:

Δ Dartmouth Physical -0.8 ± 1.1 -0.7 ± 1.1 -0.7 ± 1.1 -0.9 ± 0.9 0.63

Δ Dartmouth Feelings -0.4 ± 1.2 -0.2 ± 1.2 -0.4 ± 1.1 -0.7 ± 1 0.0018

Δ Dartmouth Daily Activity -0.4 ± 1.1 -0.4 ± 1.1 -0.4 ± 1.1 -0.6 ± 1.1 0.39

Δ Dartmouth Social Activity 0 [-1, 0] 0 [-1, 0] 0 [-1, 0] 0 [-2, 0] 0.035*

Δ Dartmouth Pain -0.2 ± 1.2 -0.1 ± 1.2 -0.2 ± 1.2 -0.3 ± 1.2 0.27

Δ Dartmouth Change -0.6 ± 1.1 -0.5 ± 1 -0.6 ± 1 -0.9 ± 1.1 0.0011

Δ Dartmouth Overall Health -0.6 ± 1 -0.5 ± 0.9 -0.6 ± 1 -0.6 ± 1 0.63

Δ Dartmouth Support -0.2 ± 1.3 -0.2 ± 1.2 -0.2 ± 1.3 -0.2 ± 1.5 0.88

Δ Dartmouth Quality of Life -0.3 ± 0.9 -0.2 ± 0.9 -0.3 ± 0.8 -0.5 ± 0.9 0.012

Normally distributed changes in variables are presented as means ± standard deviations, while non-normally distributed changes in variables are presented as 
medians and [interquartile range]. Comparisons across weight loss categories for normally distributed variables are made with one-way ANOVA (and  
Bonferroni-adjusted pairwise comparisons) and for non-normally distributed variables, the Kruskal Wallis test (and Dunn pairwise test for pairwise comparisons). 
*Denotes p value for pairwise comparisons between non-responders and responders.
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PO4.035
PERMA-H Wellbeing Program for obesity

Jönsson, C.1; Estima, C.1; Vieira, F.2
1Prelada Hospital, Porto, Portugal 
2Faculty of Psychology and Educational Sciences, University of Porto, Porto, 
Portugal

In Europe nearly 59% of adults are living with either overweight or obesity 
(WHO, 2022). The most promising and effective treatment for obesity is 
bariatric surgery, but despite its effectiveness, it does not guarantee long-
term weight loss and weight regain after surgery, or even suicide ideation, 
can be observed (Freire et al., 2020). To date, wellbeing seems to be the 
variable with the most impact on health (Diener et al., 2017) and could be 
the key determinant for therapeutic success in patients with obesity and 
their adherence to health behaviours (Robitzsch et al., 2020). The PERMA 
model of wellbeing is a ground-breaking approach to understanding the 
five elements that need to be targeted for individual optimal function-
ing in the strive for life satisfaction and creativity (Csikszentmihalyi & 
Seligman, 2000; Seligman, 2011). It conceptualizes psychological well-
being as a state of optimistic perspective, engagement, meaningful social 
connections, purposeful living, and a sense of fulfilment. It has been sug-
gested that a sixth element of wellbeing, health, should be added to the 
model as research confirms that a physical exercise, a healthy diet, and 
good sleep habits also contribute to one’s wellbeing (Kern, 2020). The 
use of the PERMA model in guiding interventions that enhance wellbe-
ing through strategies that target mechanisms of feelings, thoughts, and 
behaviour related to gratefulness, savouring, acts of kindness, forgiveness, 
and meaningful activities is missing in the literature despite evidence of 
its utility in addressing wellbeing in clinical populations (Bazargan-Hejazi 
et al., 2021). This presentation therefore aims to promote a novel psy-
choeducational program based on the PERMA wellbeing model for the 
education and acquisition of wellbeing competencies directed to patients 
with obesity in the hospital setting. The intervention consists of 6 weekly 
90-minute sessions in which the following topics are explored: 1) positive 
emotions, 2) character strengths, 3) relationships, 4) meaning, 5) accom-
plishments, and 6) healthy habits. Six domains of wellbeing that can be 
measured using the PERMA-Profiler (Butler & Kern, 2015). The objective 
of the intervention is to develop psychological resources associated with 
1) better psychological functioning (Seligman, 2000), 2) life satisfaction 
(Boylan & Ryff, 2015), 3) self-esteem (Bacon et al., 2005), 4) body image 
acceptance (Berman et al., 2016), 5) body satisfaction (Fraser et al., 2022), 
and 6) adherence to health behaviours (Conradson et al., 2022; Carrillo 
et al., 2022), namely healthy eating (Shiavon et al., 2020) and exercising 
(Prendergast et al., 2015). This program will contribute to the knowledge 
on the effectiveness of interventions that aim to enhance the wellbeing of 
patients with obesity and the impact they have on adherence to medical 
recommendations. It will also seek to reflect on the importance of wellbe-
ing in the promotion of long-term weight loss.

“Responders” who lost 5% or more of their body weight were more likely 
to be male, older, have lower anxiety and depression scores and better per-
ceived quality of life, while waiting time, travel distance and comorbidities 
were no different in programme responders. The magnitude of weight lost 
is a strong predictor of improvements in cardiovascular, metabolic and 
mental health associated with programme completion.

PO4.034
The impact of digital reward on physical activity and weight 
loss in service users with prediabetes

Bhakar, S. K.; Holmes, R.
Xyla Health and Wellbeing

Introduction: In the UK, 13.6 million people are at increased risk of 
developing type 2 diabetes (T2DM). The growing prevalence of obesity 
is a leading contributor to this. Compared with individuals of a healthy 
weight, people living with obesity have a sevenfold increased risk of 
developing T2DM. The NHS yearly expenditure for Diabetes is over £10 
billion, 80% of which is spent on managing complications. Prevention 
programmes supporting weight management have been proven to reduce 
the risk of developing T2DM. 
Xyla H&W is a provider of the NHS Diabetes Prevention Programme 
(NDPP) with 7 years of experience. We have found that, despite high ini-
tial service user (SU) motivation, many SUs are unable to engage with 
the full 9-month programme and optimise outcomes. Rewarding desired 
behaviours is an established behaviour change technique (Michie et al., 
2011). In this pilot, we aimed to test the feasibility of partnering with a 
digital platform to improve weight loss, session attendance, physical activ-
ity levels and knowledge acquisition, by rewarding SUs’ behaviours.
Method: Xyla H&W partnered with Sweatcoin, a free app that utilises 
behaviour change to support users to increase their physical activity lev-
els. Users are rewarded for daily steps with a new-generation currency to 
spend or donate to charity. Sweatcoin developed a bespoke version of their 
app for Xyla H&W users which expanded the reward system to include 
rewards for engagement with the NDPP. 
150 Xyla H&W SUs enrolled on the 9-month NDPP were invited to join 
the Sweatcoin app and were given codes at each session to enter into the 
app to mark attendance. App rewards were also available for answering 
quizzes and meeting step count challenges. Upon completion of the pro-
gramme, data analysis showed comparative outcomes between the inter-
vention group (SUs using Sweatcoin) and the control group (NDPP SUs 
not using Sweatcoin).
Results: The pilot demonstrated that through provision of financial 
rewards, attendance improved by 24.6% and weight loss increased by 
3.2kg on average (compared to control). We also observed an increase 
from baseline in step count of 22.5% for Sweatcoin users.
Conclusion: By utilising the behaviour change technique of provision 
of rewards for session attendance, engagement in physical activity and 
knowledge acquisition, we saw positive results of all measurable outcomes 
including weight loss. The results are promising and indicate the bene-
fit of partnering the NDPP, and possibly other health interventions, with 
digital reward platforms such as Sweatcoin to generate improved service 
outcomes. 
This research creates opportunity to expand the pilot to a larger cohort 
and demonstrate the results can be replicated. Improving the outcomes of 
health intervention services, as demonstrated in this pilot, could be piv-
otal for diabetes prevention and obesity management. 
Reference
Michie, S., van Stralen, M.M. and West, R. (2011) ‘The behaviour change 

wheel: A new method for characterising and designing behaviour change 
interventions’, Implementation Sci, 6(42).
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The association between elevated body mass index and 
wide blood chemistry panel results in apparently healthy 
individuals

Ziv Baran, T.1; Wasserman, A.2; Goldiner, I.3; Stark, M.3;  
Shenhar Tsarfaty, S.2; Rozenbaum, Z.4; Galmor, L.5; Shapira, I.2; Zeltser, D.2; 
Berliner, S.2; Rogowski, O.2
1Department of Epidemiology and Preventive Medicine, School of Public 
Health, Sackler Faculty of Medicine, Tel Aviv University, Tel Aviv, Israel 
2Department of Internal Medicine “C”, “D” and “E”, Tel Aviv Sourasky Medical 
Center, Sackler Faculty of Medicine, Tel Aviv University, Tel Aviv, Israel 
3Laboratory Medicine, Tel Aviv Sourasky Medical Center, Sackler Faculty of 
Medicine, Tel Aviv University, Tel Aviv, Israel 
4Department of Cardiology, Tel Aviv Sourasky Medical Center, Sackler Faculty of 
Medicine, Tel Aviv University, Tel Aviv, Israel 
5School of Medicine, Sackler Faculty of Medicine, Tel Aviv University,  
Tel Aviv, Israel

Introduction: Blood chemistry panel and body mass index (BMI) are 
common ways to evaluate the individual’s health. The study is aimed to 
compare wide range of blood chemistry tests between populations with 
obesity, with overweight, and with normal weight that are otherwise 
apparently healthy.
Methods: A cross-sectional study of all adults (20-65 years) with BMI 
≥18.5 kg/m2 who underwent routine annual health check-ups. Participants 
who have any known morbidity or taking medication were excluded. Only 
the first visit of each participant was selected. BMI was categorized using 
the current World Health Organization criteria. After fasting, glucose, 
renal and liver functions, albumin and total protein levels, lipid profile, 
electrolytes levels and inflammatory marker were observed and compared 
between BMI categories. Univariate method was applied to compare the 
crude values and multivariable models were applied to control for age and 
gender. 
Results: The study included 10,211 adults. The mean age was 40.78 years 
(SD 9.69) and 35.4% were female. The median was BMI 25.1 kg/m2 (IQR 
22.9-27.9). Of the study population, 48.8% were with normal weight, 
39.7% were with overweight and 11.5% were with obesity). A multi-
variable model showed that the triglyceride level was 23.5% and 50.6% 
higher in individuals living with overweight and with obesity (p<0.001). 
Similarly, liver enzymes were higher in individuals living with overweight 
(5.6-18.7%, p<0.001) and obesity (13.4-48.3%, p<0.001). A multivariable 
model also showed that C-reactive protein (CRP) level was 134% higher 
in individuals living with overweight and 430% higher in individuals 
living with obesity (p<0.001). Differences in other blood tests were also 
documented.
Overweight and obesity were also independently associated with higher 
probability of having abnormal results in the lipid profile (e.g., cho-
lesterol (OR 1.42 and OR 1.53, p<0.001), HDL (OR 2.29 and OR 4.31, 
p<0.001), LDL (OR 1.62 and OR 1.72, p<0.001), triglycerides (OR 2.58 
and OR 5.26, p<0.001)), some enzymes (e.g., GGT (OR 1.54 and OR 2.72, 
p<0.001), ALT (OR 1.61 and OR 3.29, p<0.001), LDH (OR 1.44 and OR 
2.24, p<0.001)) and CRP (OR 2.46 and OR 7.79, p<0.001)). Individuals 
living with obesity were also more likely to be documented with abnormal 
results of glucose level (OR 1.65, p<0.001).
Conclusions: Overweight and obesity were found to be associated with 
significant abnormalities in blood tests. A periodic wide panel of blood 
tests, especially for individuals living with overweight and obesity, is 
essential to identify and intervene as secondary prevention before the 
onset of symptoms.

Conflict of Interest: None Disclosed

Funding: Research relating to this abstract was supported in part by the Dalia and 
Arie Prashkovsky grant for biomedical research.

Multivariable analysis of the association between BMI category and  
abnormal tests results.

Fig. 1. Forest_Abnormal_16102022.

PO4.037
Mortality and Incidence of Cardiovascular Events 
in Individuals with Obesity and Individuals with High 
Cardiovascular Risk: A UK Retrospective Open Cohort Study

Pearson–Stuttard, J.1; Holloway, S.1; Sommer Matthiessen, K.2;  
Thompson, A.1; Weber, L.2; Capucci, S.2
1Lane Clark & Peacock LLP, London, United Kingdom 
2Novo Nordisk A/S, Søborg, Denmark

Introduction: Increasing body mass index (BMI) is associated with devel-
oping obesity-related complications (ORCs), including cardiovascular 
disease (CVD), which contribute to morbidity, mortality and healthcare 
resource utilization (HCRU). In a recent US retrospective cohort study, 
the presence of ORCs, including established CVD, contributed increas-
ingly higher costs in each successive obesity class (I, II and III) over 8 
years of follow-up.¹ In this UK real-world study, we characterized indi-
viduals living with obesity and individuals with high cardiovascular (CV) 
risk by their incidence of CV events, mortality, HCRU and healthcare cost 
profiles.
Methods: This was a retrospective, open cohort study using Discover-
NOW, a real-world database of linked primary and secondary electronic 
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Conclusion: In a UK real-world population, individuals with high CV 
risk experienced a greater number of CV events, were at higher risk of 
CV mortality and had considerably higher costs than people with obesity. 
Established CVD in people living with high BMI presents a substantial 
burden for both individuals and healthcare systems. Such insights are 
important to guide the allocation of healthcare resources for people living 
with obesity.
Reference 
1. Pearson-Stuttard J, et al. Obes Facts. 2022;15(1); doi:10.1159/000524469.

Table 1.

health records covering 2.8 million people residing in North-West London. 
Individuals aged ≥ 18 years with eligible measurements were stratified by 
BMI: those with obesity, divided into class I, II or III obesity (30–< 35 kg/
m², 35–< 40 kg/m² or ≥ 40 kg/m², respectively), or those with high CV 
risk, defined as BMI ≥ 27 kg/m², age ≥ 45 years and established CVD (at 
least one of prior myocardial infarction [MI], prior stroke, or peripheral 
artery disease with either peripheral arterial revascularization procedure 
or amputation due to atherosclerotic CVD). Index date was the date of 
first eligible BMI measurement in each BMI group in the study period 
(1 Jan 2004–31 Dec 2019). Participants were followed for ≤ 10 years. Serial 
cross-sections over the study period were assembled. CV events and mor-
tality were assessed annually. All outcomes were age-standardized to the 
European Standard Population.
Results: Baseline characteristics are shown in Table 1. Individuals with 
high CV risk had a higher incidence of stroke, MI, major adverse cardiac 
events and heart failure during 2015–2019 than the other groups, and the 
incidence of these CV events was higher in each successive obesity class 
(Figure 1). CV-related mortality contributed 17–20% of all-cause mor-
tality across obesity groups, but for the high CV risk group this propor-
tion was 27% (CV-related: 774 per 100,000 person-years; all-cause: 2896 
per 100,000 person-years; Figure 2). All-cause mortality was up to four 
times higher in the high CV risk group compared with individual obesity 
groups. Costs per person per year for the high CV risk group were more 
than twice those for groups with obesity class I and II (£2856 vs £1182 
and £1390, respectively), and 75% higher than those for obesity class III 
(£1632); costs in all groups were driven by inpatient admissions and use 
of prescription drugs (Figure 3).

Fig 1.

Fig 2.

Fig 3.
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PO4.039
Behaviour change techniques in low-calorie and very  
low-calorie diet interventions for weight loss: a systematic 
review with meta-analysis

Evans, T. S.1; Dhir, P.1; Matu, J.1; Radley, D.2; Hill, A.3; Jones, A.4; Newson, L.4; 
Kolokotroni, K. Z.5; Fozard, T.5; Ells, L.1
1School of Health, Leeds Beckett University, Leeds, UK 
2Carnegie School of Sport, Leeds Beckett University, Leeds, UK 
3Institute of Health Sciences, Faculty of Medicine and Health, University of 
Leeds, Leeds, UK 
4School of Psychology, Faculty of Health, Liverpool John Moores University, 
Liverpool, UK 
5Department for Psychology, School of Humanities and Social Sciences, Leeds 
Beckett University, Leeds, UK

Background: There is currently a lack of evidence on the behaviour 
change support required for low and very low-calorie diets. Therefore, low 
calorie diet pilot programmes commissioned across England and Scotland 
are based on behaviour change recommendations more broadly. This sys-
tematic review aimed to address this gap in knowledge by establishing the 
behaviour change techniques implemented in weight loss interventions 
(≤1200kcal/d) and how these contribute to effectiveness.
Methods: Multiple databases were searched from inception to April 
2022. Following PRISMA guidance, screening, data extraction, behaviour 
change technique coding and quality appraisal were conducted in dupli-
cate using the Template for Intervention Description and Replication 
checklist, the Behaviour Change Technique Taxonomy, and the Cochrane 
Risk of Bias 2 tool. Data were analysed via narrative synthesis and random 
effects multi-level meta-analyses. 
Results: Thirty-two articles reporting on 27 studies were identified for 
inclusion. Twenty-four behaviour change techniques were identified 
across studies. Eight behaviour change techniques were significantly 
associated with a larger reduction in weight at the end-of-diet time-
point. The most frequently reported behaviour change technique, and 
the technique exerting the largest effects on weight was ‘instruction on 
how to perform the behaviour’ (diet). Other effective behaviour change 
techniques included ‘behavioural practice/rehearsal’, ‘action planning’, 
‘demonstration of the behaviour’, ‘self-monitoring’, ‘problem solving’ and 
‘social reward’. One behaviour change technique was statistically signifi-
cant at the end of weight maintenance: ‘instruction on how to perform the 
behaviour’. Physical activity, Type 2 Diabetes, and BMI category moder-
ated intervention effects.
Conclusion: This is the first systematic review and meta-analysis to exam-
ine how specific behaviour change techniques contribute to the effective-
ness of low-calorie diets for weight loss, providing data to improve service 
development and commissioning. To strengthen the evidence base, more 
high-quality trials with long-term follow-up and thorough descriptions of 
behavioural support are needed.

PO4.038
Re:Mission – A co-produced mixed method evaluation of the 
NHS Low Calorie Diet Programme: insights into participant 
experience, service delivery and fidelity

Ells, L. J.1; Homer, C.2; Radley, D.1; Drew, K.1; Kinsella, K.1; Marwood, J.1; 
Brown, T.1; Jones, S.3; Watson, P.3; Evans, T.1; Dhir, P.1; Bryant, M.4;  
Burton, W.4; Flint, S.5; Martin, A.5; Bakhai, C.6; Ashton, M.7; Clare, K.1
1Leeds Beckett University 
2Sheffield Hallam University 
3Teesside University 
4University of York 
5University of Leeds 
6Bedfordshire Luton and Milton Keynes Integrated Care Board 
7Huddersfield Road Surgery, Barnsley

Introduction: The English National Health Service (NHS) Long Term 
Plan made a commitment to test a Low Calorie Diet (achieved via 12 weeks 
Total Diet Replacement, 6 weeks food reintroduction and 34 weeks main-
tenance support) for people living with, or at risk of obesity, who have 
been diagnosed with type 2 diabetes. Ten pilot sites were initially recruited 
to test the NHS Low Calorie Diet programme in 2020, followed by a fur-
ther 11 sites in 2022. Each site is delivering the programme using one of 
three different behaviour change support models: one to one, group or 
digital. As NHS England (NHSE) are collecting and analysing quantitative 
data on process and clinical impact, additional qualitative and economic 
evaluation was required. 
The overarching aim of this evaluation was to deliver a comprehensive 
qualitative and economic evaluation of the NHS Low Calorie Diet pilot, 
that will be integrated with the NHSE quantitative analyses. This will pro-
vide an enhanced understanding of the long-term cost effectiveness of 
the programme, and its implementation, equity and transferability across 
broad and diverse populations. The objectives we will present will assess: 
1. different providers’ experiences of the programme, including any bar-
riers and facilitators to implementation across the different populations; 
2. the experiences and attitudes of NHS healthcare professionals involved 
in supporting patients and hosting the intervention, and their opinions 
on the management of patient referrals; 3. patients’ experiences of the 
programme, from each of the different delivery models, to gain insight 
into what worked, and what did not, for whom and why, and how the 
programme could be improved in the future. 
Methods: A comprehensive mixed method evaluation, co-produced 
through extensive public and patient involvement and engagement, 
underpinned by a realist approach, delivered through a series of five inter-
linked work packages. Learning will be presented on two work packages 
which used: 1. documentary reviews, session observations, service pro-
vider staff focus groups and NHS staff interviews, to assess the fidelity of 
service design and delivery; and 2. cross sectional and longitudinal partic-
ipant surveys and interviews supported by adapted photovoice methodol-
ogy, to assess participant experience.
Results: Insights from across the two work packages will be triangulated 
to present emerging learning into the eligibility and referral process, par-
ticipants’ motivators and barriers to programme uptake, sustainability 
and impact of the programme, whether it is implemented as intended, 
variation between the digital, group and one to one delivery models, 
inequalities, and the role of marketing and communication.
Conclusion: The evaluation findings are providing real time insights to 
inform ongoing service development, procurement activity and future 
research, and highlight the importance and impact of public and patient 
involvement and engagement.
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PO4.041
Evaluation of SARS-CoV2 infection and vaccination rates 
in patients with obesity followed in a Turkish COM

Akbas, F.1; Polat, Y.2; Yilmaz, D.3; Var, C. S.1; Varol, C.4; Averi, S.5; Nazli, A.5
1University of Health Sciences, Istanbul Training and Research Hospital COM, 
Internal Medicine Department, Istanbul, Turkey 
2University of Health Sciences, Istanbul Training and Research Hospital COM, 
Psychology Department, Istanbul, Turkey 
3University of Health Sciences, Istanbul Training and Research Hospital COM, 
Nursing Department, Istanbul, Turkey 
4University of Health Sciences, Istanbul Training and Research Hospital COM, 
Physiotherapy Department, Istanbul, Turkey 
5University of Health Sciences, Istanbul Training and Research Hospital COM, 
Nutrition and Dietetics Department, Istanbul, Turkey

Introduction: Obesity is one of the leading causes of morbidity and mor-
tality in COVID-19 pandemic. Vaccination has great importance for peo-
ple living with obesity for prevention of infection as well as decreasing the 
complication rates. In this study, it was aimed to search for SARS-CoV2 
infection and vaccination rates in patients with obesity followed in our 
obesity center.
Methods: 73 patients who were registered in our COM, that could be 
reached via phonecall and gave verbal informed consent to participate the 
study were included in the study. All participants were asked if they had 
vaccination, if so which brand and how many doses, if there were any side 
effects, if they had SARS-CoV2 infection, if so when, if there was need for 
hospitalization, medications that were used for treatment, if they had a 
new diagnosis related to COVID-19 and if they had a prolonged symptom 
after the infection. Phonecalls were made and answers were recorded by 
the multidisciplinary team of the center according to the schema prepared 
by the managing doctor of the center. Answers were categorized and eval-
uated using SPSS. 
Results: 71 F, 2 M, 73 people were icluded in the study. Mean age was 
53.42±10.25 years. Mean height was 161.27±8.18 cm, weight 102.03±15.64 
kg and BMI 40.07 ± 6.04 kg/m2. Vaccination rate was 91.7% (n:67). 
Number of vaccines, brands and doses are shown in Table 1,2. 34% (n:25) 
of the patients had mild-transient vaccine side effects (e.g.fever, myalgia, 
arm pain, elevation of blood pressure). 61.6 % (n:45) patients had SARS-
CoV2 infection. 7 patients were hospitalized for treatment. One of the 
patients who were hospitalized was unvaccinated, 4 had the infection prior 
to vaccination and 2 were vaccinated. Among 41 patients who had the 
infection, 4 patients had the infection twice. 2 patients had the infection 
prior to vaccination and in March and June 2022. One vaccinated patient 
had the infection after the first dosage and in February 2022, another had 
the infection in 2022 twice. 23 people used Favipiravir (31.5%), 10 peo-
ple antibiotics (13.6%), 8 people ASA (10.95%), 5 people LMWH (6.84%) 
and 3 people Hydroxychloroquine (4.1%). 7 people (9.58%) did not use 

PO4.040
Does the design of the NHS Low Calorie Diet Programme 
have fidelity to the programme specification? A documentary 
review of service parameters and behaviour change content

Evans, T. S.1; Dhir, P.1; Radley, D.2; Duarte, C.3; Keyworth, C.4; Homer, C.5; 
Hill, A.6; Hawkes, R.7; Matu, J.1; Mckenna, J.2; Ells, L.1
1School of Health, Leeds Beckett University, Leeds, UK 
2Carnegie School of Sport, Leeds Beckett University, Leeds, UK 
3School of Education, Language and Psychology, York St John University,  
York, UK 
4School of Psychology, Faculty of Medicine and Health, University of Leeds, 
Leeds, UK 
5Sport and Physical Activity Research Centre, Sheffield Hallam University, 
Sheffield, UK 
6Institute of Health Sciences, Faculty of Medicine and Health, University of 
Leeds, Leeds, UK 
7Manchester Centre for Health Psychology, Division of Psychology and Mental 
Health, University of Manchester, Manchester, UK

Introduction: NHS England commissioned four independent service pro-
viders to pilot low-calorie diet programmes to drive weight loss, improve 
glycaemia and potentially achieve Type 2 Diabetes remission across 10 
localities. Intervention fidelity (whether the programme is implemented 
as intended) might contribute to programme success. 
Aims: 1) To describe and compare the programme designs describing 
service parameters and behaviour change content, across the four ser-
vice providers; 2) To assess the fidelity of programme designs to the NHS 
England service specification.
Methods: The NHS England service specification documents and each 
provider’s programme design documents were double coded for key 
intervention content using the Template for Intervention Description 
and Replication Framework. The presence and dosage (frequency) of 
behaviour change techniques with each coaching session plan were dou-
ble coded using the Behaviour Change Technique Taxonomy. 
Results: The four providers demonstrated fidelity to most but not all the 
service parameters stipulated in the NHS England service specification, 
instances where fidelity was lost included cultural tailoring, physical activ-
ity advice, and weight loss goals. Of the 23 behaviour change techniques 
identified in the NHS specification, between 13% and 24% were absent 
within the four providers’ programme designs. An additional seven to 24 
behaviour change techniques were included across providers. There was 
variation in the intended dose of techniques across providers, the most 
consistent dose was for the technique ‘action planning’.
Conclusion: This study examined an underexplored domain of inter-
vention fidelity, design. A loss of fidelity for some service parameters 
and behaviour change techniques was identified across the provider’s 
designs, illustrating difficulty in translating the evidence base into pro-
grammes implemented at scale. This may have important consequences 
for the fidelity of programme delivery. Furthermore, there was variability 
in the intended behaviour change techniques and their dosage across pro-
grammes in England. How this relates to programme outcomes will be 
examined by our research group.

Tab. 1. Number of vaccines.

Number of vaccines N %

2 15 22,3

3 31 46,2

4 14 20,89

5 5 7,46

6 2 2,9

Tab. 2. Most common brands and doses  
of vaccines.

Brand+doses of vaccine N %

3 Biontech 20 29,8

2 Biontech 14 20,89

2 Sinovac+2 Biontech 7 10,44

3 Sinovac 6 8,95
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Methods: We retrospectively analysed weight dynamics of patients with 
T2DM that were treated with GLP1-RAs in our ambulatory-care in 2022. 
130 people were included in our study, the only exclusion criteria being 
the inability to obtain weight data (e.g. immobility). Basic statistic func-
tions were used to show time-dependent weight loss/gain for the four 
GLP1-RA forms, currently used in our country (dulaglutide, liraglutide, 
subcutaneous and oral semaglutide). Due to the purpose of global weight 
management overview no other impact factor was considered.
Results: Most patients were male (53,1%), average age 63,2 years (28–89). 
48 were receiving dulaglutide, 22 liraglutide (all in combination with insu-
lin), 36 subcutaneous semaglutide and 24 oral semaglutide. All GLP1-RAs 
exhibited weight reduction in the beginning of therapy, most effective 
being subsutaneous semaglutide with median reduction of -3,5 kg in the 
first 3 months. At 6 months of treatment weight reduction either stopped 
(in both forms of semaglutide) or was followed by surge in weight (dula-
glutide, liraglutide). Data on oral semaglutide at 12 months treatment is 
lacking, but gradual rise in weight is suggested for other GLP1-RAs with 
the data span widening individually. 
Conclusion: Our analysis has a number of limitations (small sample, 
missing data, concomitant therapy, consistency of drug administration, 
short presence of oral semaglutide on the market). Nevertheless, it offers 
an insight into the effect of different GLP1-RAs on body weight in patients 
with T2DM: our results show an initial beneficial effect on weight reduc-
tion for all GLP1-RAs. During treatment course this effect subsides.

PO4.044
Polycystic ovary syndrome is becoming very common 
among girls from ages 14 to 21 yearsold alongside women 
in their childbearing period. A combination of menstrual 
irregularities,overweight or obesity, insulin resistance (type2 
diabetes) and symptoms

Zaki, M.1; Aboloz, A.3; Radwan, M.2
16th October University 
2Obesity Unit 
3Gynaecology Unit

Polycystic ovary syndrome is becoming very common among girls from 
ages 14 to 21 yearsold alongside women in their childbearing period. A 
combination of menstrual irregularities,overweight or obesity, insulin 
resistance (type2 diabetes) and symptoms of virilization arecharacteristics 
of these cases.
• A multidisciplinary team should be involved in managing these cases 

and may consist of aGynecologist, endocrinologist, nutritionist and a 
psychologist.

• The role of nutritionists is crucial in these cases in weight reduction 
and nutritionalmanagement.

• It is mandatory to present some questions that may help in expanding 
further ourunderstanding of the nutritional management of this syn-
drome, such as;

• Is it an easy process to reduce weight of PCO patients? 
• What is the most suitable nutritional plan for these case?
• Is it successful to use one diet plan for all patients or a specific plan 

tailored for each patient?
• Based on these questions, we will summarize the medical nutrition-

al therapy and weightmanagement in PCO patients and highlight the 
best eating plan and dietary composition inthe treatment of these 
women. We will also discuss the role of dieticians in treating PCOs 
and overcoming the Challenges these women face.

any medications. None of the patients developed a new disease related to 
COVID-19. 26 people (35.6%) had ongoing symptoms (joint pain, back 
pain, memory decrement, fatigue, palpitation, decreased sense of taste-
smell, rash, effort dyspnea).
Conclusion: Vaccination against SARS-CoV2 infection is significantly 
high among patients with obesity that are followed in our hospital’s COM. 
None of the patients of study population needed ICU admission or sec-
ond line treatment agents. The patients who needed hospitalization were 
admitted to hospital either before vaccination or in this year when vac-
cine efficiency decreased. None of the patients had a serious vaccine side 
effect. Thus, people living with obesity should be encouraged to get vac-
cinated including the booster doses as long as COVID-19 pandemic lasts 
and morbidity and mortality of the disease should be decreased with this 
simple and yet avaliable prevention method.

Conflict of Interest: None.

Funding: None.

PO4.042
Overweight and obesity in type 1 diabetes, a perspective  
from Portugal

Almeida, B.; Pinto, M.; Raposo, J.
APDP, Diabetes Portugal

Introduction: Patients with type 1 diabetes (T1D) have traditionally been 
described as lean and insulin-sensitive patients, in whom absolute insulin 
deficiency rather than insulin resistance is the main pathophysiological 
mechanism behind chronic hyperglycemia. Insulin resistance in T1D 
might increase diabetic complications, especially cardiovascular disease.
Methods: Body mass index was calculated overall and among five different 
age groups in adults with T1DM (n = 3216), treated in the outpatient clinic 
of apdp in 2022, and individuals from the Portuguese general  population 
who took part at INSEF health survey (between 25 and 74 years old).
Results: The prevalence of overweight (41,2% vs. 38.9%) was higher in 
T1D vs general Portuguese population, but obesity was lower (13,8 vs 
28,7%). The prevalence of overweight and obesity was superior in man´s 
vs women’s in T1D group (62,3% and 52,5% vs 37,7 and 47,5%). Within 
the 5 age groups, the prevalence of overweight and obesity in T1D patients 
was: 25-34 (36,3% and 9,8%), 35-44 (43,1% and 12,6%), 45-54 (40,4% and 
16,4%), 55-64 (45,6% and 15,3%), 65-74 (44,1% and 18,3%). In all the age 
groups, with exception of 45-54, the prevalence of overweight was higher 
in T1D patients vs general population.
Conclusion: In contrast to common descriptions the rates of overweight 
in T1D patients are higher than the general Portuguese population. Non-
traditional therapies for patients with T1D and overweight/obesity need 
to be evaluated in the near future.

PO4.043
Weight dynamics in people with diabetes treated  
with GLP1-RA (routine clinical practice analysis)

Makuc, J.
Topolšica Hospital

Introduction: People with type 2 diabetes (T2DM) are also often living 
with obesity. As weight loss has a beneficial effect on glycaemic control, 
the guidelines recommend managing weight loss when considering 
T2DM therapy with the proposed reduction of at least 5% of body weight. 
In terms of weight loss, GLP1 receptor agonists (GLP1-RAs) are consid-
ered the most beneficial therapy. Long-term weight effect of these drugs 
in routine clinical practice is still under close scrutiny. The purpose of our 
study was to review time-dependent weight dynamics in our patients with 
GLP1-RA therapy. 
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Conclusions: This study confirmed that AHI and ODI indices were worse 
in PWS than in age, sex and BMI-matched controls. The lack of their 
significant association with the anthropometric parameters and FM sup-
ported the existence of PWS-related mechanisms in OSAS pathophysiol-
ogy that are independent of visceral obesity and FM.

PO4.046
Prevalence and Pathogenesis of Atrial Fibrillation in Obesity

Heshmati, H. M.
Endocrinology Metabolism Consulting, LLC, Anthem, AZ, USA

Introduction: Obesity is a worldwide pandemic causing increased mor-
bidity and mortality. Atrial fibrillation (AF) is the most common cardiac 
arrhythmia and a major risk factor for ischemic stroke. AF is a progres-
sive disease, progressing from paroxysmal to persistent type. This review 
presents an update on the prevalence and pathogenesis of AF in obesity.
Methods: A systematic search of literature was conducted using the search 
terms obesity, AF, prevalence, pathogenesis, and weight loss.
Results: The worldwide prevalence of obesity in adults is at least 13% 
(around 650 million people). AF affects more than 0.5% of the world pop-
ulation (close to 40 million people, mainly male people). Its prevalence 
increases with age (less than 1% before 55 years, more than 9% after 85 
years). There is a strong association between body mass index (BMI) and 
AF. In the prospective Framingham Heart Study including 5,282 partici-
pants without baseline AF, after a mean follow-up of 13.7 years, a 1-unit 
increase in BMI was associated with an increase of 5% in the risk of AF 
for men and 4% for women. The analysis of 16 trials including 587,372 
participants showed the occurrence of AF in 6.3% of the participants with 
obesity versus 3.1% of the participants without obesity, with no gender 
difference. Hemodynamic changes, epicardial and pericardial fat, atrial 
remodeling, inflammation, and fibrosis observed in obesity are the rele-
vant factors contributing to the development of AF. Other obesity-associ-
ated comorbidities such as hypertension and type 2 diabetes also promote 
the occurrence and/or progression of AF. Diet, exercise, and weight loss 
are beneficial in the management of AF. In a study including 355 partic-
ipants with overweight or obesity and AF, a weight loss of at least 10% 
(n = 135) was associated with a significant reversal of AF. Indeed, 36% 
of the participants reversed from persistent to paroxysmal AF and 52% 
to no AF.
Conclusion: Obesity is a major and independent risk factor for AF. 
Hemodynamic and structural changes of the heart and inflammation 
associated with obesity contribute to the development of AF. Weight loss 
in obesity can prevent AF or reverse its natural progression.

PO4.045
Body composition and obstructive sleep apnoea assessment 
in adult patients with Prader-Willi syndrome: a case control 
study

Pugliese, G.1; Barrea, L.3; Sanduzzi Zamparelli, A.4; De Alteriis, G.1; 
Laudisio, D.1; Muscogiuri, G.1; Canora, A.4; Bocchino, M.4; Colao, A.2; 
Savastano, S.1
1Dipartimento di Medicina Clinica e Chirurgia, Sezione di Endocrinologia, 
Università “Federico II” di Napoli, Via Sergio Pansini, 5, 80131, Naples, Italy 
2Cattedra Unesco “Educazione alla Salute e allo Sviluppo Sostenibile”, Università 
“Federico II” di Napoli, Naples, Italy 
3Dipartimento di Scienze Umanistiche, Università Telematica Pegaso, Naples, 
Italy 
4Dipartimento di Pneumologia, Ospedale di Alta Specializzazione ‘V. Monaldi’, 
Università “Federico II” di Napoli, Naples, Italy

Introduction: In Prader-Willi syndrome (PWS) adult patients, 
sleep-breathing disorders, especially obstructive sleep apnoea syndrome 
(OSAS), are very common, whose missed or delayed diagnosis can con-
tribute to further increase cardiovascular morbidity and mortality.
Purpose: The aim of this cross-sectional study was to evaluate differ-
ences in sleep-breathing parameters obtained by overnight cardiore-
spiratory polygraphy in 13 adult PWS patients and 13 individuals with 
non-syndromic obesity as controls matched by age, sex, and BMI.
Methods: In all participants anthropometric parameters, body composi-
tion using bioimpedance analysis and overnight cardiorespiratory moni-
toring parameters were obtained.
Results: Ten (76.9%) PWS patients were diagnosed with OSAS, most nota-
bly nine (69.2%) and one PWS (7.7%) with mild and severe OSAS, respec-
tively. Compared with the control group, PWS patients had  evidence of 
higher apnoea-hypopnea index (AHI) (p = 0.04) and  oxyhaemoglobin 
desaturation index (ODI) (p = 0.009). However, no differences were found 
between the two groups regarding OSAS categories or diagnosis of noctur-
nal respiratory failure. In the PWS group, there were no significant correla-
tions among AHI, ODI and hypoxemia index (T90) and  anthropometric 
measurements, fat mass (FM), and FM percentage (%). Conversely, in the 
control group, the sleep-related respiratory indices  evaluated correlated 
positively with BMI, waist circumference, FM and FM%.

Tab. 1. Overnight cardiorespiratory monitoring parameters and OSAS 
categories in PWS adults and Control group.

Parameters PWS (n=13) Control group
(n=13) p value

Overnight cardiorespiratory 
monitoring parameters

AHI (events/h) 9.2±7.2 4.3±2.6 p=0.04

ODI (events/h) 15.1±8.9 7.3±4.2 p=0.009

T90 (%) 10.6±20.4 2.8±1.8 p=0.195

OSAS (n, %) 10 (76.9%) 6 (46.1%) χ2=2.6; 0.11

OSAS categories

No OSAS (n, %) 3 (23.1%) 7 (53.9%) χ2=1.46; 0.22

Mild OSAS (n, %) 9 (69.2%) 6 (46.1%) χ2=0.63; 0.42

Moderate OSAS (n, %) 0 0

Severe OSAS (n, %) 1 (7.7%) 0

ODI categories

ODI<10 (no suspicion of OSAS) 5 (38.5%) 7 (53.9%) χ2=0.16; 0.69

ODI>10 (suspicion of OSAS) 8 (61.5%) 6 (46.1%) χ2=0.61; 0.43

Nocturnal respiratory failure

T90>30% 1 (7.7%) 0

T90<30% 12 (92.3%) 13 (100%)

Abbreviations: PWS Prader–Willi syndrome, AHI apnoea–hypopnea index, ODI 
oxyhaemoglobin desaturation index, T90 hypoxemia index, OSAS obstructive 
sleep apnoea syndrome.

Tab. 2. Correlations between sleep-related respiratory indices and 
 anthropometric parameters and fat mass in PWS and controls.

Parameters AHI (events/h) ODI (events/h) T90 (%)

r p r p r p

PWS group

Age 0.09 0.75 0.43 0.14 0.44 0.12

BMI 0.04 0.88 0.54 0.06 0.14 0.63

WC 0.09 0.76 0.52 0.06 0.29 0.32

FM(kg) 0.05 0.85 0.51 0.07 0.29 0.32

FM (%) -0.11 0.72 0.51 0.07 0.29 0.32

Control group

Age −0.26 0.37 −0.09 0.75 −0.11 0.71

BMI 0.88 0.001 0.9 0.001 0.94 0.001

WC 0.73 0.005 0.84 0.001 0.96 0.001

FM (kg) 0.80 0.001 0.93 0.001 0.95 0.001

FM (%) 0.76 0.002 0.82 0.001 0.86 0.001

Abbreviations: PWS Prader–Willi syndrome, AHI apnoea–hypopnea index, 
ODI oxyhaemoglobin desaturation index, BMI Body mass index, WC waist 
 circumference, FM fat mass. D
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PO4.048
Obesity and retinopathy in type 1 diabetes: an IMI2 SOPHIA 
analysis of people followed in the University Hospital Leuven

Pazmino, S.1; Steenackers, N.1; Rosen, J.2; Soderberg, J.3; Agersø, H.4; 
Mathieu, C.5; Van Der Schueren, B.5
1Clinical and Experimental Endocrinology, Department of Chronic Diseases and 
Metabolism, KU Leuven, Leuven, Belgium; contributed equally 
2JDRF International, New York, NY, USA 
3JDRF, Stockholm, Sweden 
4Department of Pharmacometrics, Novo Nordisk A/S, Søborg, Denmark 
5Clinical and Experimental Endocrinology, Department of Chronic Diseases 
and Metabolism, KU Leuven, Leuven, Belgium; Department of Endocrinology, 
University Hospitals Leuven, Leuven, Belgium

Introduction: Increasing body weight has been seen in people with type 1 
diabetes. Several studies have found that increased body mass index 
(BMI) or metabolic syndrome in type 1 diabetes was associated with 
retinopathy, albuminuria, neuropathy and macrovascular disease.1 We 
investigated the association between BMI categories and the development 
of retinopathy in people with type 1 diabetes followed at the University 
Hospital Leuven, Belgium.
Methods: Data were available for the period of 2007–2021. Cross-
sectionally, demographic, clinical and laboratory -HDL, LDL, cholesterol, 
triglycerides and HbA1c- values were extracted when retinopathy was 
firstly recorded. For people with type 1 diabetes not having developed 
retinopathy, values were extracted from the visit with less missingness. 
We considered lipid control when cholesterol≤190mg/dL, triglycer-
ides<150mg/dL, LDL<100mg/dL for <35 years of age and <116mg/dL 
for ≥35 years, and HDL ≥50mg/dL for women and ≥40mg/dL for men. 
Differences in demographic, clinical and laboratory values per BMI 
category (BMI<25, BMI 25-29.9 and BMI≥30kg/m2) were tested with 
Wilcoxon rank or Chi-square. Logistic regression for predicting reti-
nopathy was used and as predictors BMI categories, age, sex, HbA1c, 

PO4.047
Association between Sarcopenic Obesity and Poor Muscle 
Quality Based on Muscle Quality Map and Abdominal 
Computed Tomography

Jung, C.1; Cho, Y.1; Moon, S.2; Jung, H.1; Park, J.1; Lee, W.1
1Department of Internal Medicine, Asan Medical Center, University of Ulsan 
College of Medicine, Seoul, Republic of Korea 
2Kangbuk Samsung Hospital, Sungkyunkwan University School of Medicine, 
Seoul, Republic of Korea

Objective: We evaluated whether sarcopenic obesity is closely associated 
with muscle quality using abdominal computed tomography. 
Methods: This cross-sectional study included 13,612 participants who 
underwent abdominal computed tomography. The cross-sectional area of 
the skeletal muscle was measured at the L3 level (total abdominal mus-
cle area, TAMA) and segmented into normal attenuation muscle area 
(NAMA, +30 to +150 Hounsfield unit), low attenuation muscle area 
(LAMA, −29 to +29 Hounsfield unit), and intramuscular adipose tissue 
(IMAT, −190 to −30 Hounsfield unit). The NAMA/TAMA index was cal-
culated by dividing NAMA by TAMA and multiplying 100, and the low-
est quartile of NAMA/TAMA index was defined as myosteatosis (<73.56 
in men and <66.97 in women). Sarcopenia was defined using body mass 
index-adjusted appendicular skeletal muscle mass. 
Results: The prevalence of myosteatosis was found to be significantly 
higher in participants with sarcopenic obesity (17.9% vs. 54.2%, p<0.001) 
than participants without sarcopenia or obesity (control group). Compared 
to the control group, the odds ratio (95% CI) for having myosteatosis was 
3.70 (2.87 − 4.76) for participants with sarcopenic obesity after adjusting 
for age, sex, smoking, drinking, exercise, hypertension, diabetes, LDL-C, 
and hsCRP. 
Conclusion: Sarcopenic obesity is significantly associated with myoste-
atosis, which is representative of poor muscle quality.

Fig. 1.
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T2DM in normal weight persons represents MONW phenotype. In this 
study we evaluated the prevalence of MONW phenotype in Asian Indian 
people with T2DM(PwD).
Methods: In a retrospective, clinical records based study conducted in 
New Delhi, India, we evaluated the BMI and WC levels in persons with 
T2DM(PwD) in north Indian population. Diagnosis of T2DM was made 
according to ADA diagnostic criteria or previously diagnosed T2DM 
already on treatment. PwD who visited our centre over last 2 years period 
and had clinical data available were included in the study. Data was ana-
lysed for measures of obesity, metabolic parameters and co-morbidities. 
For defining obesity Indian population specific cut-offs were used i.e. a 
BMI=18-23kg/m2 is considered normal, 23-25 kg/m2 as overweight, and 
>25 kg/m2 as obesity. Waist circumference of >90cms for men and >80cms 
for women is considered high.
Results: The study population included 1339 persons with T2DM, 
786(59.18%) males and 553(40.82%) females with average age of 
51.35(±12.4) years(min18 yrs, max 95yrs). Mean BMI was 28.39(±5.08) 
(27.5±4.53 for men and 29.66±5.54 for women respectively). Mean 
waist circumference(WC) of study population was 99.93(±11.76), 
98.76(±11.66) for men and 105.69(±10.63) for women respectively. Mean 
values for hip circumference(HC) were 99.99(±9.67), 99.24(±9.15)(males) 
and 103.71(±11.3)(females) respectively.
Of the total 1399 persons, 341(25.47%) had a BMI<=25, while 998(74.53%) 
had obesity. Of those with BMI<25, 139(10.38%) had a BMI<23. WC data 
was available for only 330 persons. Of 33 men with BMI<23, 9(27.27%) had 
WC>90cms while all women(n=5) had WC>80cms. In BMI 23-25(over-
weight) range, 2/3rd(66.67%) men and all women had increased WC. 
In population with BMI<23, number of persons with one, two or more 
than 2 additional co-morbidities(hypertension, dyslipidemia, CAD, PAD, 
CVA) were 50(4.7%),28(2.63%) and 15(1.41%). Respective numbers for 
persons with BMI23-25 were 74(6.95%), 54(5.08%), and 27(2.54%). In 
persons with BMI<25kg/m2, at one additional co-morbidity was present 
in 124(11.65%).
Conclusions: Prevalence of metabolically obese normal weight pheno-
type is high in Asian Indians, and so is central obesity at lower levels of 
BMI. Type 2 diabetes occurs at much lower levels of BMI in these people 
as compared to western population.

Conflict of Interest – None

Funding - None

and systolic blood pressure. Multiple testing was corrected with Holms-
Bonferroni. Complete-case analysis was performed.
Results: From the population followed in the University Hospitals Leuven, 
2179 had type 1 diabetes. Of these, 692 (32%) had a recorded retinopathy 
and 1487 (68%) did not. People with type 1 diabetes and retinopathy were 
significantly older, with a higher BMI, higher systolic blood pressure and 
HbA1c (Table 1). There was no significant difference in terms of lipid pro-
file (Table 1).
Overall, retinopathy was present in 303/1175 (26%) people with BMI<25, 
276/690 (40%) BMI 25-29.9, and 89/211 (42%) BMI≥30 (p<0.0001). Age, 
BMI 25-29.9, BMI≥30, HbA1c, and systolic blood pressure were sig-
nificantly predictive for developing retinopathy. Having a BMI between 
25-29.9 increases the odds of developing retinopathy by 53% (OR 1.53; 
95%CI 1.20-1.94; p<0.01) while having a BMI≥30 increases the chances 
by 80% (OR 1.80; 95%CI 1.24-2.59; p<0.01) compared to a BMI<25. 
One percent increase in HbA1c represented a 31% increase in the odds 
of developing retinopathy (OR 1.31; 95%CI 1.21-1.43; p<0.001). For one 
year increase in age, there is a 7% added chance (OR 1.07; 95%CI 1.06-
1.08; p<0.001). Lastly, for every mmHg increase in systolic blood pressure 
there is a 1% increase in the odds of retinopathy (OR 1.01; 95%CI 1.00-
1.01; p<0.05). 
Conclusion: A BMI of 25 or more was associated with a higher prevalence 
of retinopathy. Our findings also highlight the importance of glycaemic 
control and the risk it presents for developing complications.
Reference
1. C.E. De Block, I.H. De Leeuw, L.F. Van Gaal. Impact of overweight on chronic 

microvascular complications in type 1 diabetic patients. Diabetes Care, 28 
(July) (2005), p. 1649

PO4.049
High Prevalence of Metabolically Obese Normal Weight 
Phenotype in People with Type 2 Diabetes in Asian Indians

Makkar, B. M.; Soota, K.; Anand, K.; Harichandan, N.; Sharma, J. K.
Dr Makkar’s Diabetes and Obesity Centre, New Delhi, India

Introduction: Obesity is defined as presence of excess body fat that is 
harmful for health and is associated with metabolically unhealthy state. 
Some people with normal BMI also have metabolically unhealthy state 
and co-morbidities that are commonly present in persons with obesi-
ty(PWO). These individuals are classified as metabolically obese nor-
mal weight(MONW). Asian Indians have higher body fat and higher 
central adiposity which results in increased risk of developing obesity 
related co-morbidities and metabolic syndrome at lower levels of BMI. 
This has led to defining obesity at lower cut-offs of BMI in Asian Indians. 

Tab. 1. Descriptives of demographic, clinical and laboratory data in people with type 1 diabetes with and without retinopathy.

Variables Retinopathy (n=692) No retinopathy (n=1487) Adjusted p-value

Females n(%) 344 (50%) (n=692) 761 (51%) (n=1487) 1.00

Age in years 50.95 ± 15.22 (n=692) 35.77 ± 18.26 (n=1487) <0.0001

BMI kg/m2 25.89 ± 4.55 (n=668) 24.45 ± 4.35 (n=1408) <0.0001

BMI categories
<25 n(%)
25-29.9 n(%)
≥30 n(%)

n=668
303 (46%)
276 (41%)
89 (13%)

n=1408
872 (62%)
414 (29%)
122 (9%)

<0.0001

Systolic blood pressure mmHg 134.40 ± 20.44 (n=678) 128.10 ± 17.76 (n=1431) <0.0001

Diastolic blood pressure mmHg 74.89 ± 11.62 (n=672) 76.32 ± 12.31 (n=1427) 0.31

HbA1c in % 8.10 ± 1.37 (n=665) 7.75 ±1.42 (n=1302) <0.0001

HDL mg/dL 66.08 ± 21.89 (n=651) 65.44 ± 20.47 (n=1205) 1.00

LDL mg/dL 82.12 ± 31.71 (n=648) 83.51 ± 29.99 (n=1193) 0.40

Cholesterol mg/dL 169.90 ± 39.82 (n=651) 171.10 ± 38.12 (n=1205) 1.00

Triglycerides mg/dL 108.20 ± 60.22 (n=651) 110.70 ± 68.94 (n=1205) 1.00

Lipid control n(%) 391 (60%) (n=651) 658 (55%) (n=1205) 0.19

Data are presented as mean ± standard deviation unless otherwise specified. n=number of people, BMI=body mass index,  
HbA1c= glycated haemoglobin, HDL= high-density lipoprotein, LDL= low-density lipoprotein. D
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Figure 1B), total cholesterol by 9.5 mg/dL (n=93; p=0.008); LDL by 6.6 
mg/dL (n=93; p= 0.04), triglycerides by 20.0 mg/dL (n=93; p=0.01; Figure 
1C), fasting glucose by 23.0 mg/dL (n= 64; p=0.003), and HbA1c by 
0.72% (n=54; p< 0.001; Figure 1D). There was no significant change in 
use of HTN medications (p= 0.3), aspirin (p= 0.08) and statins (p= 0.08) 
between baseline and last follow-up. The TBWL% associated with sema-
glutide use at 12 months was 10.9% (n=41; p< 0.001 from baseline).
Conclusion: The use of semaglutide in patients with overweight or obe-
sity is associated with a decrease in the 10-year ASCVD risk. This decrease 
may translate into decreased cardiovascular morbidity and mortality 
risks. More studies, with larger sample sizes and longer follow-up periods, 
are needed to assess the cardiovascular outcomes of semaglutide.

PO4.051
Body mass index and waist circumference for the risk 
of hyperuricemia: A nationwide study in Korea

Nam, G.1; Huh, Y.2
1Department of Family Medicine, Korea University, Seoul, Korea 
2Department of Family Medicine, Uijeongbu Eulji Medical Center, Eulji 
University, Gyeonggi-do, Korea

Objective: This study aimed to investigate the associations between obe-
sity parameters and the risk of hyperuricemia in Korean adults, and to 
examine whether these associations vary by age, sex, and presence of dia-
betes mellitus.
Methods: This nationwide representative cross-sectional study included 
17,753 eligible adult participants using data from the 7th Korea National 
Health and Nutrition Examination Survey from 2016 to 2018. Multivariable 
logistic regression analyses were conducted to examine the associations of 
body mass index (BMI), waist circumference (WC), and the presence of 
general and abdominal obesity with the risk of hyperuricemia.
Results: Of the total participants, 12.7% (n=2256) had hyperuricemia. 
Age-adjusted mean serum uric acid levels significantly increased with 
increasing BMI and WC values (P for trend <0.001). After adjusting for 
potential confounders, the odds ratios (ORs) of hyperuricemia exhibited 
increasing trends as both BMI and WC increased (P for trend <0.001). 
Individuals with general (OR=2.36, 95% confidence interval [CI]: 2.10–
2.66) and abdominal obesity (OR=2.60, 95% CI: 2.31–2.93) were associated 
with more than twice the risk of hyperuricemia, compared with those with-
out. These associations persisted after additional adjustment for the other 
obesity parameter (WC or BMI) and subgroup analysis stratified by age, 
sex, and presence of diabetes mellitus. The valid interactions were observed 
in women, younger adults, and individuals without diabetes mellitus.
Conclusion: This nationwide study showed that increased BMI and WC 
and the presence of general and abdominal obesity may be important fac-
tors for hyperuricemia. Women, younger adults, and individuals without 
diabetes mellitus require particular attention.

PO4.050
Cardiovascular Risk Improvement with Semaglutide in 
Patients with Overweight and Obesity: A Multi-centered Study

Ghusn, W.1; Anazco, D.1; Fansa, S.1; De La Rossa, A.1; Nicolalde, B.1; 
Cifuentes, L.1; Hashem, A.1; Campos, A.1; Gala, K.1; Hurtado, M. D.2;  
Acosta, A.1
1Precision Medicine for Obesity Program, Division of Gastroenterology and 
Hepatology, Department of Medicine, Mayo Clinic, Rochester, MN 
2Division of Endocrinology, Diabetes, Metabolism, and Nutrition, Department of 
Medicine, Mayo Clinic, Jacksonville, Florida

Introduction: Obesity is a major risk factor for the development of 
dyslipidemia, type-2 diabetes mellitus (T2DM), hypertension (HTN), 
and obstructive sleep apnea. These comorbidities are associated with an 
increased risk of cardiovascular disease (CVD) that represents the lead-
ing cause of death globally. Hence, there is a significant need to prevent 
CVD by targeting excess adiposity in patients with overweight or obesity. 
Semaglutide is a recently approved anti-obesity medication whose car-
diovascular impact in patients with and without T2DM is not well estab-
lished. We aim to study the real-world effect of semaglutide use on the risk 
of CVD in patients with overweight or obesity.
Methods: We performed a multicenter retrospective study of patients 
with a body-mass index (BMI)≥ 27 kg/m2, age between 40-79 years, and 
no prior history of CVD. We collected baseline demographic, clinical, and 
lipid panel data to calculate the 10-year atherosclerotic cardiovascular dis-
ease (10-year ASCVD) risk at baseline (i.e., before starting semaglutide) 
and 1 year after semaglutide initiation. We used the 10-year ASCVD risk 
estimator created by the American College of Cardiology. Our primary 
end point included calculating the difference in ASCVD score between 
baseline and after 1 year of starting semaglutide. Secondary outcomes 
included total body weight loss percentage (TBWL%) and change in 
blood pressure, HbA1c, fasting glucose, lipid panel, HTN medications, 
and use of aspirin and statin between baseline and last follow-up visit. 
We used matched paired t-test and Bowker’s test to compare continuous 
and categorical variables at baseline and 1 year, respectively. Data are pre-
sented in means ± standard deviation.
Results: We included 93 patients in the analysis: 69% female, mean 
age 55.0± 8.1, 91% white, mean BMI 39.8± 8.6 kg/m2 (Table 1). There 
was a significant decrease in the 10-year ASCVD risk between baseline 
and 1  year: 7.6% vs 6.3%, mean difference of 1.38%, p< 0.001, n=93 
(Figure  1A). The following parameters decreased significantly: blood 
pressure by 9.3/4.9 mmHg (n= 93; p< 0.001 for systolic and diastolic; 

Fig. 1. Change in 10-year ASCVD% risk (A), blood pressure (B), lipid panel 
(C), fasting glucose and HbA1c (D) between baseline and last  
follow-up visit.

Tab. 1. Baseline demographics and cardiovascular clinical outcomes of 
semaglutide use in patients with overweight or obesity.

D
ow

nloaded from
 http://karger.com

/ofa/article-pdf/16/Suppl. 1/1/3919110/000530456.pdf by guest on 23 June 2023



Obes Facts 2023;16(suppl 1):1–351
DOI: 10.1159/000530456

Abstracts260

PO4.053
Patient Reported Barriers & Enablers to Improve Adherence  
to Lower Limb Compression Treatment in a Level 3 WMS

Hayes, K.; Dunlevy, C.; O’Connell, J.
WMS, St Columcille’s Hospital, HSE, Ireland

Introduction: Obesity related chronic lower limb (LL) oedema (ORCLLs) 
has been described using several different terms & has been attributed 
to different pathological processes. In our Level 3 Weight Management 
Service (WMS) we prescribe below knee compression garments for 
patients to decrease the risk of recurrent LL cellulitis (Webb et al, 2022) 
and improve physical functional (O’Malley et al 2015). We recognise that 
adherence to routine use of compression garments can be challenging. 
Literature around adherence is limited and has yet to be explored in our 
patient group. We aimed to understand barriers and enablers to adherence 
in our patient group.
Methods: Patients who had previously under-gone compression Tx 
within our WMS were contacted and questioned regarding their adher-
ence, barriers, enablers and suggestions for service improvements. Prior 
to contacting the patients we were unaware if they were adherent to their 
compression. Participants were divided into; Group 1= Non-Adherent to 
Compression, & Group 2= Adherent to Compression (≥1/7). 
Results: A sample of convenience of 20 patients who received compres-
sion Tx in our WMS on average 9.2 (± 7.1) months previously were con-
tacted (Table 1). Their feedback is outlined in Table 2.
Conclusion: Previous literature suggests patients have multiple barriers 
to adhering to therapeutic levels of compression (Chitambira, 2019). For 
patients with venous leg ulcers adherence reports vary from 12%, 39% & 
upto 52% (Finlayson et al, 2010, Heinen et al, 2007), the adherence rates 
seen in our sample was surprisingly high at 70%. 

PO4.052
Patient Centred Service Evaluation - Lower Limb Compression 
Treatment in a Level 3 WMS

Hayes, K.; Dunlevy, C.; O'Connell, J.
WMS, St Columcille’s Hospital, HSE, Dublin, Ireland

Introduction: Obesity related chronic lower limb (LL) oedema (ORCLLs) 
holds a significant increase in the risk of recurrent Cellulitis & is negative 
associated with physical functional. It is highly prevalent in those seeking 
treatment for complicated Obesity. Compression treatement (Tx) is an 
effective and safe Tx for this chronic condition. However, access to and 
adherence to Tx can be challenging. 
Methods: Patients who had previously under-gone compression Tx 
within our WMS were contacted and a questionnaire was completed.
We were unaware if the patients were adherent to compression at the time 
of the call. Participants were divided into; Group 1= Non-Adherent to 
Compression & Group 2= Adherent to Compression (≥1/7).
Results: A sample of convenience of 20 patients who received compres-
sion Tx in our WMS were included. Prior to treatment 65% stated they 
previously had a diagnosis of LL cellulitis (0.4 occurrences/year) with 54% 
requiring hospitalisation.
Conclusion: The data quality is limited (self-reported, retrospective, small 
sample size) and we accept that this limits inferences. However, we feel 
that this work outlines the potential positive impact on a wide range of 
health related variables for those that are able to tolerate compression Tx. 
These are in addition to the central cellulitis prevention effect of compres-
sion Tx. We believe access to compression Tx should be widely available 
for patients living with complicated Obesity.

Tab. 2. Likert responses to “Due to my Oedema..” questions.

“Due to my Leg Oedema…” (x/10) Group 1 – Non-Adherent  
to Compression (n=6)

Group 2 – Adherent to Compression 
(n=14) (Prior to Compression)

Group 2 – Adherent to Compression 
(n=14) (Since Compression))

Reliance on Others 4.6 (±4.5) 2.9 (±4.7) 0.9 (±2)

Barrier to Socialising 4.6 (±4.5) 3.6 (±4.5) 1.6 (±2.6)

Sleep Problems 3.9 (±4.6) 4 (±4) 0.8 (±1.6)

Mood - affect 4.4 (±4.4) 4.1 (±4.1) 2.2 (±3.3)

Pain (Lower Limb) 5.6 (±4.3) 4.5 (±4) 1.2 (±2)

ADL - affect 6.1 (±3.4) 5 (±4.2) 1.9 (±2.4)

Tightness (Lower Limb) 6.9 (±3.7) 5 (±4.6) 1.2 (±2)

Impaired Mobility 6 (±3.9) 5.1 (±4.3) 2.4 (±2.3)

Clothing Problems 7.1 (±3.9) 5.1 (±4.7) 2.8 (±3.5)

Heaviness (Lower Limbs) 6.1 (±4.6) 5.3 (±4.3) 1.9 (±2.6)

Body Image 6.6 (±3.8) 5.4 (±4.9) 3.2 (±3.6)

QoL 6.8 (±2.9) 7.5 (±3.1) 3 (±2.6)

Oedema (Severity) 7.8 (±3.1) 8.6 (±1.6) 3.8 (±2.4)

Descriptive Comparisons between those not in Compression (Group 1) & Before & After Compression (Group 2).

Tab. 1. Demographic & Anthropometric Data (Observed).

Group 1 – Non-Adherent 
to Compression (n=6)

Group 2 – Adherent 
to Compression 
(n=14)

T-Test

Gender F:M (%) 66%: 33% 64%: 36% NS

Age 55.7 (±13.9) 49 (±8.2) NS

Weight (kgs) 159.5 (±27.6) 172.2 (±34.9) NS

BMI 52 (±20.8) 59.9 (±8.9) NS

ACM (cm) 42.1 (±4.1) 41.6 (±6.9) NS

Description of the Patients Contacted.

Tab. 1. Demographic & Anthropometric Data (Observed).

Group 1 – Non-Adherent 
to Compression (n=6)

Group 2 – Adherent 
to Compression 
(n=14)

T-Test

Gender F:M (%) 66%: 33% 64%: 36% NS

Age 55.7 (±13.9) 49 (±8.2) NS

Weight (kgs) 159.5 (±27.6) 172.2 (±34.9) NS

BMI 52 (±20.8) 59.9 (±8.9) NS

ACM (cm) 42.1 (±4.1) 41.6 (±6.9) NS

History of Cellulitis 83% 54% NS

Description of the Patients Contacted.
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(Pearson coefficient) between the BMI and the SpO2% (pulse Oximeter) 
(p<0.0001*; r = -0.151) was found. Out of 1339 individuals, 542 individ-
uals were with overweight [BMI 27.3 ± 1.4 kg/m2 (range 25-32.4 kg/m2); 
SpO2 97.3 ± 1.3% (range 92-100%)]; a significant inverse correlation 
between the BMI and the SpO2% arose in this subgroup (p=0.005*; r = 
-0.121) as well as in the subgroup of 373 individuals with obesity [BMI 
33.9 ± 3.3 kg/m2 (range 30.1-47.5 kg/m2); SpO2 96.9 ± 1.4% (range 
92-99%); p<0.0001*; r = -0.217]. In the subgroup of 424 individuals with 
normal weight [BMI 22.6 ± 1.7 kg/m2 (range 18.0-24.9 kg/m2); SpO2 
97.2 ± 1.3% (range 93-99%)], BMI did not correlate with SpO2% (p=0.132;  
r = -0.073).
Conclusion: In this study, overweight and obesity have been found to 
be associated with reduced arterial oxygen saturation. Obstructive sleep 
apnea, obesity hypoventilation syndrome, and reduced lung volumes 
might contribute to decreased oxygen saturation in overweight/obesity, 
potentially worsened by a concomitant condition of diabetes. Although 
the exact mechanisms behind lower blood oxygen saturation in diabetes 
are unknown, we speculate that pulmonary microvascular damage could 
play an important role. In conclusion, overweight and, especially obesity 
could be considered strong predictors of low SpO2 and should be included 
among possible explanations when low SpO2 values are encountered.

PO4.055
Obesity is associated with renal disease regardless of glucose 
metabolism

Sánchez, E.1; Bueno, M.1; Bermúdez, M.2; Martí, R.1; Ruano, R.1;  
Valdivielso, J. M.2; Zorzano, M.1; Lecube, A.1
1Endocrinology and Nutrition Department, Arnau de Vilanova University 
Hospital in Lleida. Obesity, Diabetes and Metabolism Research Group (ODIM), 
IRBLleida Medicine Department, University of Lleida 
2Vascular and Renal Traslational Research Group, IRBLleida

Introduction: Chronic kidney disease (CKD) is one of the most unknown 
complications of obesity, for which no effective treatment was available 
until recently. The European Commission has recently approved the use 
of a sodium-glucose cotransporter type 2 inhibitor (iSGLT2), commonly 
known as dapagliflozin, in CKD. This indication is based on the positive 
results of the DAPA-CKD assay. Our objective was to determine the fre-
quency of undiagnosed CKD as a function of body mass index (BMI) in a 
large population characterized by moderate cardiovascular risk.
Methods: Retrospective study with analytical and anthropometric data 
from 8,327 participants enrolled in the ILERVAS project (clinicaltrials.
gov number NCT03228459). CKD was classified according to the KDIGO 
criteria, which combine glomerular filtration rate and albumin/creatinine 
ratio. Obesity was classified by BMI. In addition, the presence of predia-
betes or type 2 diabetes was taken into account in the statistical analyses. 
Finally, a multivariable logistic regression model and receiver operating 
characteristic curve were used.
Results: The prevalence of undiagnosed CKD was 15.1%. This diagno-
sis was at the expense of persons with a high albumin/creatinine ratio 
(12.2%) rather than a low glomerular filtration rate (2.8%). Patients with 
obesity showed a higher rate of occult CKD than patients with normal 
weight or pre-obesity (p<0.001). As BMI increased, glomerular filtration 
rate decreased (r=-0.086, p<0.001). Furthermore, BMI was independently 
associated with de novo diagnosis of CKD [OR=1.05 (1.02 to 1.07), 
p<0.001]. However, there is no good cut-off point for BMI to identify 
patients with CKD [AUC= 0.54 (0.52 to 0.56)]. Finally, when participants 
with prediabetes or type 2 diabetes were excluded (n=2,871), the results 
showed the same characteristics.
Conclusions: The prevalence of occult CKD increases in patients with 
obesity, regardless of the presence of glucose metabolism disorders. We 
consider it advisable to screen for CKD in patients with obesity since there 
are therapeutic tools, such as dapagliflozin, to treat this associated disease.

We found that single barriers can often cause their cessation of compres-
sion (Table 2). Practical issues such as putting on & taking off the garments 
were the most common in both adherent & non-adherent groups. One 
suggestion regarding educational techniques to help patients understand 
the process of putting garments on has led to service change. We have 
recently made a video on this issue which is available online (YouTube).
We feel further work should explore financial barriers to access compres-
sion Tx especially for those without state sponsorship (i.e. Medical Card) 
as those most affected by this issue were not included in our dataset. We 
also feel that there is a need to build consensus on guidance for treate-
ment, the terminology used and standards in assessment methods.

PO4.054
Overweight and Obesity are associated with low arterial 
Oxygen Saturation in a population of individuals with 
Diabetes Mellitus

Luzi, L.1; Ferrulli, A.1; Macrì, C.2; Berra, C.2; Romano, C.3; Massarini, S.2
11) Department of Endocrinology, Nutrition and Metabolic Diseases, IRCCS 
MultiMedica, Milan, Italy; 2) Department of Biomedical Sciences for Health, 
University of Milan, Milan, Italy 
2Department of Endocrinology, Nutrition and Metabolic Diseases, IRCCS 
MultiMedica, Milan, Italy 
3S.S. Diabetologia Endocrinologia, ASST dei Sette Laghi, Varese, Italy

Introduction: Several causes are responsible for decreased arterial Oxygen 
Saturation (SpO2%). Low levels of SpO2% are associated with increased 
overall morbidity/mortality (e.g., hypoventilation, ventilation – perfusion 
mismatch, reduced diffusion capacity and reduced oxygen partial pres-
sure in inspired air), and the prevalence of diabetes mellitus is known to 
increase with altitude (lower 02 partial pressure). While the association 
between reduced SpO2 and some pathologies (e.g., COPD) is expected, 
there is limited knowledge about the distribution of resting SpO2% values 
in the general adult population or in some common pathological con-
ditions, such as obesity and diabetes mellitus. Arterial oxyhemoglobin 
(SpO2%) is usually estimated by the pulse oximeter, a cheap and widely 
used non-invasive device.
Methods: The aim of this study was to evaluate the SpO2% in a large pop-
ulation of adults with diabetes mellitus by stratifying the measurements 
according to the Body Mass Index (BMI), and to identify predictors of low 
SpO2% in this population.
The study included 1339 adult individuals with diabetes mellitus [691 F, 
788 M; 66.5 ± 13.9 years (range 18-85 years); BMI 27.6 ± 4.9 kg/m2 (range 
18-47.5 kg/m2); SpO2 97.1 ± 1.3% (range 92-100%); glucose 137.9  ± 
49.9 mg/dl (range 50.0-325.0 mg/dl)]. A significant inverse correlation 

Tab. 2. Patient feedback re Adherence and Service improvements.

Barriers

Group 1: symptoms lessen with weight 
loss, lost garments, active ulcer, putting 
on & taking off, financial barriers.

Group 2: putting on & taking off, 
financial groups.

Enablers

Group 1: n/a
Group 2: graduated initial 
exposure, domestic support, 
experience of the benefits.

Service Improvements

Have lighter stockings for summer 
months, access to educational videos 
for  techniques for putting on & 
taking off, videos regarding patient 
experience.
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PO4.056
Long term treatment of obese type 2 diabetic patients  
with incretine analogues

Svacina, S.; Hendl, J.
3rd Medical Department 1st Medical Faculty Charles University Prague Czech 
Republic

We have found 23 type 2 diabetic patients treated with incretine analogues 
more than 5 years (6 to 13 years) in the retrospective analysis in the register 
of obesity centre. Inclusion criteria were BMI over 35 kg/m2 and HbA1c 
over 60 mmol/mol. This therapy is fully reimbursed by medical insurance 
using these criteria and so the duration of the therapy was therefore not 
influenced by price. During up to 13 years the therapy was started with 
exanatide or liraglutide and later changed or started with exenatide QW, 
dulaglutide or semaglutide. 
Subjects and Methods: 23 patients, 18 women and 5 men: mean age 55,9 
years, mean BMI 39.1 kg/m2, mean duration of diabetes 7.8 years. We have 
analysed the decrease of body weight and HB1c during 5 years of ther-
apy and the prevalence of therapy failure after 5 years and the relation of 
weight decease and HbA1c decrease and the difference in two groups with 
and without therapy failure. Due to decreasing number of patients HBA1c 
and weight was only documented and not statistically evaluated in the 
period 6 to 13 years.
Results: The decrease of HbA1c from the initial mean value 73.4 mmol/
mol was – 22.5%, -28,0%, -30.1%, -29.1%., -28.3% in 5 years. The decrease 
of weight from the initial mean value 106.4 kg was – 4.8%, -6,5%, -7.9% 
-8.1%., -8.5% in 5 years. Correlation of initial decrease 0-1 year and long 
0-5 years in both HbA1c and weight was analysed. All six correlation were 
significant at p<0.05- the decrease in weight correlates positively with 
the decrease of HB1c and early decrease in the first year correlates with 
the total decrease in 5 years in both HbA1c and weight. In 8 patient the 
therapy failed in 7- 13 years with elevation of HB1c over 60 mmol/mol 
and insulin therapy was started. These patients differ significantly in the 
lower weight decrease of weight 0 to 5 year p<0.05 and near the signifi-
cance HbA1c decrease 0 to 5 years p=0.06. They do not differ in the initial 
decrease of weight and HbA1c in the first year.
Conclusion: All patients had adequate decrease of Hb1c and weight and 
they profit from the therapy in 5 years and some up to 13 years. Most 
successful patient had 39,2.% reduction in HBA1c resp. 25% in weight in 
the 13th year. Even after 5 years approx. one third needed to add insulin. 
These patients differ in the lower decrease of weight between 0 and 5 years 
and they do not differ in the initial decrease of HbA1c and weight in the 
first year. The therapy of obese type 2 diabetes with incretine analogues 
should be long enough and the failure if the therapy can be predicted by 
lower decrease of weight.

PO4.057
High prevalence of previously undiagnosed obesity-related 
comorbidities in the HOBIT-AF trial

Jakubikova, I.1; Koscalova, K.2; Novodvorsky, P.1; Horvath, L.1;  
Pleyerova, I.3; Dolezalova, B.1; Kautzner, J.2; Haluzik, M.1
1Diabetes Centre, Institute for Clinical and Experimental Medicine (IKEM), 
Prague, Czech Republic 
2Department of Cardiology, Institute for Clinical and Experimental Medicine 
(IKEM), Prague, Czech Republic 
3Centre for Experimental Medicine, Institute for Clinical and Experimental 
Medicine (IKEM), Prague, Czech Republic

Introduction: Obesity represents a major public health challenge and is 
linked with increased risk of multiple medical conditions including atrial 
fibrillation (AF), type 2 diabetes (T2D) and obstructive sleep apnoea 
(OSA). Recently, we published the study protocol for ‘The Effect of com-
plex weigHt-reducing interventiOns on rhythm control in oBese subjects 
wITh Atrial Fibrillation’ (HOBIT-AF) clinical trial. As a part of the pro-
tocol, participants without the formal diagnosis of T2D or OSA undergo 
standardized screening for these conditions. In this abstract, we report 
and discuss the results of this screening. 

Methods: HOBIT-AF is a single-blinded, parallel-group, randomised 
controlled trial with 18-month follow-up to assess the effect of complex 
weight-reducing interventions including pharmacotherapy or bariatric 
surgery (intervention group) and supported by the use of smart technol-
ogies on the arrhythmia burden in obese individuals following catheter 
ablation (CA) for AF. Individuals from the intervention group (aimed for 
≥10% weight reduction) are compared with individuals receiving stan-
dard post-ablation care (control group). Screening for T2D (oral glucose 
tolerance test, OGTT) and OSA (ApneaLink Air screening device) was 
carried out 3 months after the CA procedure. 
Results: Up to the present date, a total of 111 participants (79/111, 71,2% 
male) were screened. Baseline mean (SD) anthropometric data were as 
follows: age 57.2 (9.0) years, weight 115.6 (19.3) kg, and BMI 36.4 (4.2) 
kg/m2. From 111 participants, 22/111 (19,8%) had a formal diagnosis 
of T2D and 1 participant had type 1 diabetes at baseline. The remaining 
88/111 (79,3%) underwent OGTT of whom 12/88 (13,6%) were diag-
nosed with diabetes, 45/88 (51,1%) with prediabetes and 31/88 (35,2%) 
had a normal glucose tolerance. In relation to OSA, 8/111 (7,2%) partici-
pants had a formal diagnosis of this condition at baseline. The remaining 
103/111 (92,8%) underwent OSA screening of whom 32/103 (31,1%) were 
found to have mild OSA, 26/103 (25,2%) moderate OSA, 13/103 (12,6%) 
severe OSA and the remaining 32/103 (31,1%) had a physiological test 
result. 
Conclusion: OGTT and ApneaLink Air screening device are simple 
and efficient screening tools for diabetes and OSA, respectively. In the 
HOBIT-AF trial, we found a high prevalence of previously undiagnosed 
T2D and OSA further underlying the clinical importance of complex 
screening for obesity-related comorbidities.

PO4.058
Sexual dysfunction and overall perception of health 
in females with obesity

Matovinović, M.1; Jakšić, N.2; Tudor, K.3; Mustač, F.2; Baretić, M.1;  
Vuksan Ćusa, B.2
1Department of Internal Medicine, Division of Endocrinology, University 
Hospital Centre Zagreb, Zagreb, Croatia 
2Department of Psychiatry and Psychological Medicine, University Hospital 
Centre Zagreb, Zagreb, Croatia 
3Department of Neurology, University Hospital Centre Zagreb, Zagreb, Croatia

Introduction: Obesity is characterized by a variety of comorbidities such 
as hypertension and diabetes, and among these, although less recognized, 
is also sexual dysfunction (SD)1. The aim of this study was to explore SD 
in women with obesity and to examine the relations of SD with comorbid 
hypertension and diabetes, as well as with the overall perception of health 
among women with obesity. 
Subjects and Methods: This cross-sectional study was performed at the 
Croatian Obesity Treatment Referral Center, a collaborative Center of 
EASO at the Division of Endocrinology in the University Hospital Center 
Zagreb. The study was approved by the Ethics Committee of our institu-
tion. We included 74 female patients with BMI≥30kg/m2. SD symptoms 
were assessed using the internationally acclaimed self-report question-
naire ASEX. The total score ranges from 5 to 30 and higher scores rep-
resent more severe symptoms of SD. Categorical SD, based on the ASEX, 
can be defined according to several criteria, among which we utilized 
2 such criteria. The visual analog scale (VAS) of patients’ overall health 
perception ranges from 0 to 100, and a higher score means a more posi-
tive estimate of one’s own health. Statistical analysis included descriptive 
parameters, correlation coefficients, chi-square, and t-tests. 
Results: Mean age of 74 females was 48.2±12.04 years and the mean BMI 
was 42.35 ± 7.67 kg/m2. Eleven (15%) patients were with diabetes and 
50% of them were with hypertension. According to the ASEX criteria, SD 
was found in 30 (40.5%) and 33 (44.6%) of the patients, respectively. Total 
ASEX score was positively associated with age, but not with BMI. There 
were no significant differences in the subgroups with and without SD 
according to the prevalence of hypertension and diabetes. Also, no such 
differences were found for age and BMI, whereas patients’ overall health 
perception (VAS) was better in the subgroup without SD.
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were 109.05±11.54/69.36±8.17mmHg ( male112.45±10.25/71.46±7.82, 
female 104.58±11.60/66.59±7.78), 23.76±3.54 kg/m2 (male 25.05±3.09, 
female 22.05±3.36), 82.43±10.26cm (male 87.42±8.29, female 75.79±8.75), 
Mean HDL and TG were 61.20±16.21mg/dL (male 54.52±12.89, female 
69.99±15.94) and 114.36±76.66mg/dL (male 133.95±85.12, female 
88.59±53.92), Blood viscosity was correlated with all components of 
Metabolic syndrome and increased with the number of metabolic syn-
drome factors (SBV: 4.01±0.40 with no MS component vs. 4.23±0.58 
with all MS components in male, 3.49±0.34 with no MS component vs 
3.88±0.55 with all MS components in female / DBV: 10.30±2.29 with no 
MS component vs. 10.68±1.63 with all MS components in male, 8.92±1.10 
with no MS component vs. 8.92±1.10 with all MS components in female). 
The cutoff value for the blood viscosity of the MS component was 2 for 
both males and females.
Conclusion: Our Study suggested that High Blood viscosity is correlated 
with the number of abnormal Metabolic syndrome components in 
Korean. And blood viscosity is significantly increased in the presence of 
two or more metabolic syndrome components.

Tab. 1. Basal characteristics.

Tab. 2. Cutoff of blood viscosity of MS and component.

Conclusions: According to the criteria on the ASEX scale, SD was found 
among a substantial proportion of female patients with obesity. SD did 
not seem to be dependent on the BMI and comorbid hypertension and 
diabetes in this clinical sample. However, those without SD had a more 
positive perception of their own health status. 
Reference 
1. Sarwer DB et al. Obesity and Sexual Functioning. Curr Obes Rep. 2018 

Dec;7(4):301–307.
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PO4.059
Relationship between Whole blood viscosity and Metabolic 
Syndrome components in Korea

Han, B.1; Park, C.2; Kim, Y.1
1Department of Family Medicine, Korea University College of Medicine, Seoul, 
Republic of Korea 
2Department of Internal Medicine, Kangbuk Samsung Hospital, Sungkyunkwan 
University School of Medicine, Seoul, Republic of Korea

Aim: Metabolic syndrome is known risk factor for cardiovascular disease. 
The main pathophysiology of Metabolic syndrome is central obesity and 
insulin resistance. Blood viscosity is a determinant of vascular resistance 
and is expected to contribute to blood pressure, intravascular inflamma-
tion. We evaluated the relationship between blood viscosity and Metabolic 
Syndrome component in Korea. 
Method: We conducted a cross-sectional study in 38,574 Koreans(21,914 
males and 16,660 females) who underwent a blood viscosity test as 
part of a comprehensive health examination between January 2021 and 
December 2021. BV was measured at 37.8C with a cone-plate viscometer. 
Metabolic syndrome was defined according to the National Cholesterol 
Education Program Adult Treatment Panel III criteria with Asian waist 
circumference criteria.
Result: In 38,574 participants, 4,687 subjects (12.1%, 3,755 males and 
932 females) had Metabolic syndrome. Mean age was 40.81±8.79 years 
old(40.99±8.54, female 40.58±9.11). Mean BP, BMI and Waist circumference 

Fig.1. Metabolic syndrome component and blood viscosity.
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PO4.061
Association between Obesity And Quality of Life in People 
Living with Type 1 Diabetes: An IMI2 SOPHIA post-hoc analysis

Steenackers, N.1; Pazmino, S.1; Charleer, S.2; De Block, C.3; De Cock, D.4; 
Delfin, C.5; Gillard, P.6; Nobels, F.7; Rosen, J.8; Soderberg, J.9; Sparsø, T.5; 
Mathieu, C.6; Van der Schueren, B.6
1Clinical and Experimental Endocrinology, Department of Chronic Diseases  
and Metabolism, KU Leuven, Leuven, Belgium; contributed equally 
2Department of Endocrinology, University Hospitals Leuven, Leuven, Belgium 
3Department of Endocrinology, Diabetology and Metabolism, University of 
Antwerp-Antwerp University Hospital, Antwerp, Belgium 
4Biostatistics and Medical Informatics Research Group, Department of Public 
Health, Vrije Universiteit Brussel, Brussels, Belgium 
5Department of Pharmacometrics, Novo Nordisk A/S, Søborg, Denmark 
6Clinical and Experimental Endocrinology, Department of Chronic Diseases and 
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7Department of Endocrinology, OLV Hospital Aalst, Aalst, Belgium 
8JDRF International, New York, NY, USA 
9JDRF, Stockholm, Sweden

Introduction: Numerous studies indicate that obesity impairs quality of 
life (QOL). While type 1 diabetes (T1D) is often considered a disease of 
lean people, the prevalence of obesity is increasing among people living 
with T1D [1]. As T1D requires extensive self-management, a lower QOL 
has been observed in people living with T1D. Nonetheless, the contribu-
tion of obesity to QOL in people living with T1D remains unexplored in 
real-world nor in a controlled setting.
Methods: We present a post-hoc analysis of health-related QOL among 
people living with T1D. Data was collected from the FUTURE real-
world cohort study (NCT02898714) and from the placebo arm of the 
ADJUNCT-ONE randomized controlled trial (NCT01836523) [2, 3]. 
Data on QOL was previously collected using the generic 36-item Short 
Form version 2 (SF-36) and norm-based scored. Descriptive statistical 
analysis was performed of the baseline characteristics of all individuals, 
categorized according to their body mass index (BMI) in three groups: 
<25, 25-29.9, or ≥ 30 kg/m². A linear mixed effect model was performed to 
assess the association between continuous BMI (as a surrogate for obesity) 
and QOL subscale scores adjusted for age, sex, HbA1c, and T1D disease 
duration across time points per cohort.
Results: Data was available from 2256 people living with T1D. 
Participants’ characteristics, QOL subscales, and summary scores are 
summarized per BMI category cohorts in Table 1. Overall, the SF-36 phys-
ical component appeared to be lower in the real-world data compared to 
the randomized-controlled trial data. Significant differences between BMI 
categories were observed in all QOL subscales for FUTURE. A significant 
lower physical component summary score was observed in people living 
with obesity in both FUTURE and ADJUNCT-ONE. The mixed effect 
model revealed an inverse association between BMI and QOL sub-scores 
for bodily pain, general health, physical functioning, and vitality when 
adjusted for age, sex, HbA1c, and disease duration in both real-world 
and a controlled setting (Figure 1). Every BMI increase of 1 kg/m² was 

PO4.060
The effect of propolis in the treatment of metabolic syndrome

Handjiev, S.
Bulgarian association for the study of obesity and related diseases

Introduction: Metabolic syndrome (MS) is associated with android obe-
sity, insulin resistance, impaired carbohydrate tolerance, dyslipidemia, 
hypertension, increased thromboembolic risk and pro-inflammatory state. 
Propolis is a very valuable element in the overall diet and in many diseases 
and physiological conditions. Our hypothesis is that the bee product prop-
olis favorably affects the features of metabolic syndrome in humans.
Methods: 302 obese subjects (171 women and 131 men) were studied. The 
mean age is 46.3 years and the mean body mass index (BMI) is 32.8. After 
an allergy test, propolis tincture was prescribed as follows: 5 days - 3x40 
drops 15 minutes before meals; 2 days - 2x60 drops / at 10:00 am and 
at 16:00 in a glass of tea / for 2 months. MS parameters were measured: 
weight, BMI, fat mass, waist circumference, blood pressure, serum lipids 
and triglycerides.
Results: Our study showed a reduction in body weight over 2 months 
(- 5.9 kg) and an average BMI reduction of 1.9 kg/m2. It was established a 
decrease in waist circumference by 9 cm, fat mass by 5.2%, and an increase 
in active body fat ratio by 0.4. Reduction in sagittal diameter - 2.8 cm, 
blood pressure and lipid biomarkers - triglycerides, total cholesterol and 
LDL-cholesterol were observed.
Conclusion: Our results show the beneficial effect of propolis on MS 
parameters, with the particular importance of influencing of the abdom-
inal mass, which is considered by the American Cardiac Association to 
be an independent risk factor for cardiovascular disease. Thus, propolis is 
involved in the early prevention of atherosclerosis.

Fig. 1. Estimated association between continuous body mass index and SF-36 scale scores adjusted for age, sex, HbA1c, and disease 
 duration. Abbreviations: MCS, mental component summary; PCS, physical component summary.
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diabetic kidney disease in type 1 diabetes. We aim to investigate the asso-
ciation between different body mass index (BMI) categories, including 
obesity, and the development of nephropathy in people with type 1 diabe-
tes being followed at the University Hospital Leuven.
Methods: Data were available for the period of 2007–2021. Cross-
sectionally, demographic, clinical and laboratory values -creatinine, esti-
mated glomerular filtration rate (eGFR), urea, albuminuria in 24 hours 
and HbA1c in %- were extracted at the first visit date the nephropathy was 
recorded. For people with type 1 diabetes not having developed nephropa-
thy, values were extracted from the visit with less missingness. Differences 
in demographic, clinical and laboratory values per BMI category (BMI<25, 
BMI 25-29.9 and BMI≥30kg/m2) were tested with Wilcoxon rank or Chi-
square. Logistic regression for predicting nephropathy was used and as 
predictors BMI categories, age, sex, HbA1c, and systolic blood pressure. 
Multiple testing was corrected with Holms-Bonferroni. Complete-case 
analysis was performed.
Results: From the population followed in the University Hospitals 
Leuven, 2179 had type 1 diabetes. Of these, 316 (15%) had a recorded 
nephropathy and 1863 (85%) did not. People with type 1 diabetes and 
nephropathy were significantly older, with a higher BMI, higher systolic 
blood pressure and HbA1c (Table 1). Kidney-related laboratory values 
were also significantly affected compared to people with type 1 diabetes 
without nephropathy (Table 1).
Overall, nephropathy was present in 134/1181 (11%) people with BMI<25, 
115/683 (17%) BMI 25-29.9, and 45/209 (22%) BMI≥30 (p<0.0001). A 
BMI≥30 almost doubles the chances of developing nephropathy (OR 1.90; 
95%CI 1.24-2.87, p<0.01) compared to a BMI<25. One percent increase in 
HbA1c represented a 40% increase in the odds of developing nephropathy 
(OR 1.40; 95%CI 1.26-1.54; p<0.001) while for one year increase in age, 
there is a 5% added chance (OR 1.05; 95%CI 1.04-1.06; p<0.001). Systolic 
blood pressure and sex were not significantly predictive of nephropathy.
Conclusion: Obesity was associated with a higher prevalence of nephrop-
athy. It is important to highlight the health risk of obesity and the urgency 
to address its management in people with type 1 diabetes.

associated with a significant lower physical component summary score 
(FUTURE: -0.41, P<0.001; ADJUNCT-ONE: -0.31, P<0.001) at base-
line, which was not the case for the mental component summary score. 
Specifically, every BMI increase (1 kg/m²) was associated with a decrease 
of -0.28 and -0.21 for bodily pain (P<0.001; P=0.02), -0.22 and -0.24 for 
general health (P=0.01; P<0.001), -0.46 and -0.3 for physical function-
ing (P<0.001; P<0.001), -0.15 for role physical (P=0.02, FUTURE only), 
and of -0.21 for bodily pain (P<0.001, FUTURE only) in people living 
with T1D enrolled in FUTURE and the placebo arm of ADJUNCT-ONE, 
respectively. 
Conclusion: Every BMI increase of 1 kg/m² is associated with a decrease 
in QOL from physical health-related components in the real-world and a 
controlled setting. These findings emphasize the importance of addressing 
obesity in people living with T1D.
References 
1. Van der Schueren B et al. Lancet Diabetes Endocrinol. 2021. 
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Introduction: Nephropathy in people with type 1 diabetes mellitus is a 
rapidly increasing problem worldwide. Simultaneously, obesity is also 
increasing its prevalence in many countries. Some studies have suggested 
that metabolic syndrome, including obesity, may be associated with 

Tab. 1. Baseline participants, quality of life sub- and summary scales per body mass index category.

FUTURE FUTURE FUTURE ADJUNCT-ONE 
placebo arm

ADJUNCT-ONE 
placebo arm

ADJUNCT-ONE 
placebo arm

Body mass index categories <25 kg/m² 25-29.9 kg/m² ≥30 kg/m² P-value <25 kg/m² 25-29.9 kg/m² ≥30 kg/m² P-value

Sample size 935 706 257 78 122 148

Characteristics

Sex (M/F) 470/465* 437/269^ 114/143 <0.001 34/44 59/63 75/73 0.598

Age (years) 44.5 ± 16.3* 47.6 ± 14.6 45.5 ± 13.2 <0.001 40.4 ± 14.8 42.3 ± 12.5 45.8 ± 11.0° 0.005

T1D disease Duration (years) 21.9 ± 13.8* 23.5 ± 13.7 24.7 ± 13.1° 0.004 18.6 ± 11.9 21.3 ± 11.2 23.4 ± 12.1° 0.013

HbA1c (%) 7.8 ± 1.3 7.9 ± 1.0 8.0 ± 1.0° 0.019 8.3 ± 0.8 8.1 ± 0.7 8.1 ± 0.7 0.205

BMI (kg/m²) 22.3 ± 1.9* 27.2 ± 1.4^ 32.9 ± 2.7° <0.001 23.2 ± 1.3* 27.5 ± 1.5^ 35.1 ± 4.0° <0.001

Quality of life subscales  
and summary scores

General health 44.4 ± 10.3 44.2 ± 9.9^ 40.8 ± 10.9° <0.001 46.2 ± 9.4 46.1 ± 8.8 45.0 ± 9.8 0.534

Mental health 48.7 ± 9.6 49.4 ± 9.6^ 47.2 ± 11.2 0.013 49.6 ± 10.3 50.0 ± 8.5 51.4 ± 9.6 0.289

Bodily pain 48.7 ± 9.0 47.8 ± 9.0^ 44.8 ± 10.4° <0.001 54.1 ± 8.5 52.9 ± 9.6 51.1 ± 10.0 0.068

Role-emotional 46.0 ± 12.3 46.4 ± 12.5^ 43.5 ± 14.1° 0.006 49.1 ± 8.8 51.2 ± 7.4 50.0 ± 9.8 0.249

Physical functioning 47.7 ± 10.9* 46.0 ± 11.6^ 41.1 ± 13.7° <0.001 54.2 ± 4.7 52.6 ± 7.1^ 50.1 ± 7.5° <0.001

Social functioning 48.5 ± 10.2 48.9 ± 9.9^ 46.9 ± 10.8 0.036 49.2 ± 9.0 51.0 ± 8.5 50.6 ± 8.4 0.316

Role physical 43.2 ± 11.9 43.3 ± 11.9^ 40.2 ± 13.2° <0.001 50.0 ± 8.2 51.1 ± 7.4 50.3 ± 8.8 0.619

Vitality 52.1 ± 9.6 51.7 ± 9.7^ 48.5 ± 10.8° <0.001 52.3 ± 9.0 51.0 ± 9.2 51.1 ± 9.8 0.593

Physical component summary 46.0 ± 10.2 44.7 ± 10.2^ 40.1 ± 12.1° <0.001 52.5 ± 6.6 51.2 ± 7.1^ 49.0 ± 8.2° 0.002

Mental component summary 49.6 ± 10.1 50.6 ± 10.1 48.9 ± 11.8 0.062 48.4 ± 10.5 50.1 ± 8.4 51.0 ± 9.8 0.149

Data presented as mean ± standard deviation. P-values: Chi-squared statistics for categorical variables, F test for continuous variables. *Significant difference 
between normal-weight and overweight. ^Significant difference between overweight and obesity. °Significant difference between normal-weight and obesity.
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PO4.064
Obesity also goes unnoticed in Endocrinology and Nutrition 
services. Why don’t we evaluate first as we do in our center?

Lecube, A.; Zorzano, M.; Bueno, M.; Piñol, N.; Moreno, C.; Abella, C.; 
Domínguez, C.; Martí, R.; Ruano, R.; Sánchez, E.
Endocrinology and Nutrition Department, Arnau de Vilanova University 
Hospital in Lleida. Obesity, Diabetes and Metabolism Research Group (ODIM), 
IRBLleida. Medicine Department, University of Lleida

Introduction: Obesity is a common pathology in the general population, 
although it continues to be underdiagnosed and undertreated, even in 
the Endocrinology department. Our aim was to evaluate both the diag-
nosis and the initiation of treatment of obesity in an Endocrinology and 
Nutrition service, especially when this is not the reason for referral.
Methods: Retrospective and descriptive study. We reviewed all the first 
visits made between January and June 2021 of the Endocrinology and 
Nutrition service of the Arnau de Vilanova University Hospital of Lleida 
(presence of body mass index [BMI], presence of the diagnosis of obesity, 
and actions initiated). The Obesity Unit of this center is recognized as 
Center Obesity management-EASO (COM-EASO). Information was also 
obtained from primary care centers.
Results: Information was obtained from 1288 visits out of a total of 
1311 (63.3% women, with a median age of 50.6 years and a mean BMI 
of 30.1 kg/m2). The most frequent reasons for referral were type 2 dia-
betes (29.5%), thyroid pathology (24.7%), and obesity (15.2%). BMI was 
recorded in 84.1% of all visits, a percentage similar to the 85.9% found in 
the primary care medical records. Of the 1288 patients evaluated, 38% 
had obesity (44.8% grade I, 21.5% grade II and 33.7% grade III). Obesity 
was more frequent in patients referred for adrenal pathology (40.4%), fol-
lowed by dyslipidemia (33.9%) and type 2 diabetes (32.9%). If we focus 
on the 84.8% of patients referred for a reason other than obesity, the diag-
nosis is recorded in 63.3%. In these patients, obesity was treated in only 
7% (6.3%, 9.2% and 93.3% of patients with grade I, grade II and grade 
III obesity, respectively). Obesity was treated more in patients referred 
for dyslipidemia (10.5%), diabetes (9.8%) and for nutritional assessment 
(9.1%) and less in those referred for pituitary (0%), thyroid (3.6%) and 
adrenal (4.3%) pathology.
Conclusion: Obesity is an underdiagnosed disease (63%) and under-
treated (7%), even in an Endocrinology and Nutrition service, when the 
patient is not expressly referred for this disease. It is more common to 
treat patients with obesity when they are referred for pathologies associ-
ated with obesity such as dyslipidemia and diabetes, and when the obesity 
is particularly severe.

PO4.063
Evaluation of different methods to measure muscle mass  
in a population with obesity: MUSCLE study

Sizoo, D.1; De Heide, L. J.1; Emous, M.1; Van Zutphen, T.2; Van Beek, A. P.3
1Center Obesity Northern Netherlands (CON), Department of Surgery, Medical 
Center Leeuwarden, Leeuwarden, the Netherlands 
2Department of Sustainable Health, Campus Fryslân, University of Groningen, 
Leeuwarden, the Netherlands 
3Department of Internal Medicine, Department of Endocrinology, University of 
Groningen, University Medical Center Groningen, Groningen, the Netherlands

Background: In obesity, a low muscle mass has been associated with 
increased prevalence of comorbidities, e.g. diabetes type 2 and hyperten-
sion, but also with lower psychological health and quality of life. A cheap 
and accessible method to measure muscle mass in a population with obe-
sity is not available yet. The aim of this study was to validate cheaper and 
more accessible methods to measure muscle mass in obesity compared to 
Dual-Energy X-ray Absorptiometry (DXA).
Methods: This prospective cross-sectional study included participants 
between age of 18 and 65 years with a BMI above 35 kg/m². The methods 
used in this study were: DXA, as a gold standard, ultrasound (US), mea-
surements on 3 locations with our own Leeuwarden lean mass formula 
(LLM3), 2 formulas for Bioelectrical Impedance Analysis (BIA) (Lukaski 
et al, 1968 and Kyle et al, 2001), anthropometric measures, 24 hour uri-
nary creatinine excretion and handgrip strength. Differences between 
methods were assessed by Pearson correlation coefficient, Bland-Altman 
plot and intraclass correlation coefficient (ICC).
Results: A total of 84 participants (82% female), with a median age of 
44 years and mean BMI of 40.3 kg/m², were included in this study. For 
both US and BIA we found a high positive correlation and an excellent 
ICC (resp. 0.953 and 0.938). Additionally the US showed no proportional 
bias whereas a proportional bias was observed in both BIA formulas. The 
anthropometric measure of skinfold thickness only showed a moderate 
correlation, but a poor validity using ICC (0.469 [0.234 - 0.643]). The cre-
atinine excretion showed a high correlation, but only a moderate validity 
(0.527 [0.274 - 0.696]). Lastly, handgrip strength had a high positive cor-
relation with DXA.
Conclusion: Lean mass measured with US is most comparable with DXA 
results in a population with obesity, closely followed by the BIA formula 
of Lukaski et al. (1986).

Conflict of Interest: None Disclosed

Funding: No funding to report

Tab. 1. Descriptives of demographic, clinical and laboratory data in people with type 1 diabetes with and without nephropathy.

Variables Nephropathy (n=316) No nephropathy (n=1863) Adjusted p-value

Females n(%) 153 (48%) (n=316) 952 (51%) (n=1863) 0.49

Age in years 51.64±16.54 (n=316) 38.50±19.03 (n=1863) <0.0001

BMI kg/m2 25.93±4.93 (n=294) 24.69±4.36 (n=1779) <0.0001

BMI categories
<25
25-29.9
≥30

n=294
134 (46%)
115 (39%)
45 (15%)

n=1779
1047 (59%)
568 (32%)
164 (9%)

<0.0001

Systolic blood pressure mmHg 136.00±23.78 (n=304) 128.90±18.16 (n=1804) <0.0001

Diastolic blood pressure mmHg 74.75±12.38 (n=303) 76.06±12.06 (n=1794) 0.49

HbA1c in % 8.26±1.44 (n=291) 7.80±1.36 (n=1676) <0.0001

Creatinine mg/dL 1.32±0.78 (n=289) 0.86±0.22 (n=1610) <0.0001

Urea mg/dL 50.72±30.48 (n=290) 30.70±11.35 (n=1603) <0.0001

eGFR mL/min/1.73m2 66.94±33.58 (n=283) 97.19±25.05 (n=1493) <0.0001

Albuminuria mg in 24 hours 332.90±548.00 (n=148) 19.30±25.39 (n=281) <0.0001

Data are presented as mean ± standard deviation unless otherwise specified. n=number of people, BMI=body mass index,  
HbA1c= glycated haemoglobin, eGFR= estimated glomerular filtration rate.
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was to investigate sarcopenia in obesity and its relationship with body 
composition in young adults with grade II and grade III obesity.
Methods: Analytical, cross-sectional study. Volunteers of both sexes were 
selected, aged between 20 and 59 years, and who had a BMI ≥ 35kg / m² 
with the presence of comorbidities or BMI> 40kg / m². Body composition 
was measured by dual-energy X ray absorptiometry (DEXA).The follow-
ing parameters of sarcopenia included handgrip strength (HGS), chair 
stand, appendicular skeletal muscle mass (ASM),ASM adjusted by weight 
and ASM adjusted by BMI; HGS adjusted by ASM and gait speed.
Results: 108 volunteers, of both sexes, with a mean age of 43, ± 11.7 years, 
were evaluated. 2% had dinapenia and 33% low leg muscle strength. 
The prevalence of sarcopenia varied between 11.1% and 13.9%, corre-
sponding to the confirmatory criteria of low muscle quantity and low 
muscle quality, respectively, particularly affecting middle-aged women. 
We found a reduction in HGS by ASM with an increase in BMI and fat 
mass (kg) in both age groups, being significant among middle-aged adults  
(40-59 years). 
Conclusion: Even with young adults, we observed changes in all parame-
ters with a negative impact on strength, mass and muscle function. Muscle 
quality can be considered an important risk factor for functional disabil-
ity and should be considered in the assessment of sarcopenia. The results 
show the need to standardize criteria for the assessment of sarcopenia in 
young adults with severe obesity, since the prevalence differed widely.

PO4.067
Impact of endogenous vs. exogenous ketones on energy 
expenditure in healthy participants

Hägele, F. A.1; Dörner, R.1; Koop, J.1; Lübken, M.1; Seidel, U.2; Rimbach, G.2; 
Müller, M. J.1; Bosy Westphal, A.1
1Department of Human Nutrition, Institute of Human Nutrition and Food 
Sciences, University of Kiel, Germany 
2Department of Food Science, Institute of Human Nutrition and Food Sciences, 
University of Kiel, Germany

Introduction: Oral ketone supplements may mimic the beneficial effects 
of endogenous ketones on energy metabolism as ß-hydroxybutyrate has 
been proposed to increase energy expenditure and improve body weight 
regulation. Our objective was therefore to compare the effects of a one-day 
isocaloric ketogenic diet, fasting and supplementation with ketone salts 
on energy expenditure and appetite perception. 
Methods: Eight healthy young adults (4 women, 4 men, age 24 ±3 years, 
BMI 24.3 ±3.1 kg/m2) participated in a randomized cross-over trial with 
four 24 h-interventions in a whole room indirect calorimeter at a physical 
activity level of 1.65: (i) total fasting (FAST), (ii) isocaloric ketogenic diet 
(3.1 % energy from carbohydrates (CHO), KETO), (iii) isocaloric control 
diet (47.4 % energy from CHO, ISO), and (iv) ISO supplemented with 
38.7 g/d ketone salts (exogenous ketones, EXO). Effects on serum ketone 
levels (15 h-iAUC), energy metabolism (total energy expenditure, TEE; 
sleeping energy expenditure, SEE; macronutrient oxidation) and subjec-
tive appetite were measured. 
Results: Compared to ISO, ketone levels were considerably higher with 
FAST and KETO and little higher with EXO (all p>0.05). Total and 
sleeping energy expenditure did not differ between ISO, FAST and EXO 
whereas KETO increased TEE (+110 ±54 kcal/d vs. ISO, p<0.05) and SEE 
(+201 ±90 kcal/d vs. ISO, p<0.05). CHO oxidation was slightly decreased 
with EXO compared to ISO (-48 ±27 g/d, p<0.05) resulting in a positive 
CHO balance (p<0.05). No differences between the interventions were 
found for subjective appetite ratings (all p>0.05). 
Conclusion: A 24 h-ketogenic diet may contribute to maintain a neutral 
energy balance by increasing energy expenditure. Exogenous ketones in 
addition to an isocaloric diet did not improve regulation of energy bal-
ance. While fasting and a ketogenic diet induced a switch from carbohy-
drate to lipid metabolism, exogenous ketone bodies did not, suggesting 
that exogenous ketones cannot contribute to the health benefits proposed 
for intermittent fasting and low carb diets.

PO4.065
Are the current thigh skinfold cutoff points for lipodystrophy 
screening suitable for the Brazilian population?

Junior, R. M.1; Araújo, J. S.1; Lopes, F. D.1; Queiroz, L. L.1; Souza, L. M.1; 
Ramos, L. T.1; Veras, V. R.1; Costa, C. L.1; Paiva, G. E.1; Kubrusly, B.1;  
Flor, A. C.1; Linard, L. L.1; Junior, A. B.1; Castelo, M. G.1; Ponte, C. M.1; 
Valério, C. M.2; Fernandes, V. O.1
1Clinical Research Unit, Walter Cantidio University Hospital, 
 Federal University of Ceará/EBSERH, Fortaleza, CE, Brazil 
2Metabolism Unit, State Institute of Diabetes and Endocrinology of Rio de 
Janeiro, Rio de Janeiro, RJ, Brazil

Introduction: Lipodystrophies are a heterogeneous group of disorders 
characterized by different patterns of body fat distribution. In Familial 
Partial Lipodystrophy (FPLD), there is often a partial lack of subcuta-
neous fat, more pronounced in the lower limbs. For this reason, cutoff 
points for thigh skinfold have been recommended for screening of FPLD 
in international guidelines. However, it is not known whether such cut-
off points are valid for the Brazilian population. Thus, this study aims to 
evaluate the thigh skinfold values in a healthy eutrophic adult Brazilian 
population and whether the cut-off points recommended worldwide are 
adequate for such a population.
Methods: This is a cross-sectional study carried out in Fortaleza, Ceará, 
northeastern Brazil, between 2019 and 2022. Two hundred and eighteen 
eutrophic (BMI between 18.5 and 24.9 kg/m²) healthy individuals, aged 
between 18 and 60 years were evaluated. Athletes, pregnant women, 
people in weight loss programs or using drugs that could interfere in the 
evaluations were excluded. The assessment of body skinfolds, including 
the thigh, and body composition by DXA were performed in all individ-
uals on the same occasion, by the same examiner, following a standard-
ized protocol. For the evaluation of the thigh skinfold, a Lange skinfold 
caliper™ was used. The body composition by DXA was performed in a 
GE Lunar Prodigy™ equipment (enCORE v17 software™). Cutoff points 
for clinical suspicion of lipodystrophies were defined as a thigh skinfold 
<10 mm for men and <22 mm for women. The correlation between vari-
ables was verified using Spearman’s or Pearson’s tests (p<0.05)
Results: Seventy-four men and 144 women were evaluated, with a median 
age of 25.0 years (18.0 - 59.6) and a BMI of 22.2 kg/m² (18.5 - 24.9). The 
mean percentage of body fat (%BF) was 34±6% and 22±5% in women 
and in men, respectively. The median of thigh skinfolds for women was 
31.0 mm (13.5–54), and 16mm (7–39) for men. However, 9.7% of women 
and 9.4% of men had a thigh skinfold less than 22mm and 10mm, respec-
tively. There was a weak correlation between thigh skinfold and BMI 
(r=0.15, p<0.05), but a strong positive correlation between %BF and thigh 
skinfold (r=0.77, p<0.05).
Conclusion: This study, the first conducted in a Brazilian population with 
this purpose, suggests that the cutoff points for thigh skinfolds of Brazilian 
individuals would be different from those previously defined in other 
populations. New studies with a larger number of subjects and genotype 
analysis are needed for a better definition.

Conflict of Interest: None Disclosed.

Funding: This work was supported by INCT (National Institute of Science 
and Technology) for Diabetes and Obesity and Foudation for Scientific and 
Technological Development Support of Ceará.

PO4.066
Sarcopenia and poor muscle quality associated with severe 
obesity in young adults and middle-aged adults

Mulder, A. R.; Da Silva, T. L.; Kraemer, G.
State University of Rio de Janeiro

Introduction: Sarcopenia is a muscle disease that is associated with a 
decline in muscle strength and function. When this condition coexists 
with sarcopenia, it is characterized as sarcopenic obesity (OS), and is asso-
ciated with worse outcomes of physical functions. The aim of this study 
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Can we correct the vitamin and mineral’s deficiency of the 
persons living with obesity during a low-calorie diet?

Posea, M.1; Rusu, E.3; Radulian, G.2
1Smart Nutrition Clinic, Bucharest, Romania 
2National Institute of Diabetes, Nutrition and Metabolic Diseases, “N.C.Paulescu”, 
Bucharest, Romania 
3”N. Malaxa” Clinical Hospital, Bucharest, Romania

Introduction: Since1980, the prevalence of obesity has tripled and more 
than 52% of the population from EU are living with pre-obesity or obesity 
(in 2019). The low calorie diet is important for the weight management 
but predispose not to fulfill the daily recommended intake for vitamins 
and minerals.
Methods: 238 participants living with pre-obesity and obesity(69 men,169 
women) were recruited from a clinic of nutrition. Using a 7-day food 
log we assessed vitamins and minerals. We also took blood samples and 
anthropometric parameters. We measured resting metabolic rate (RMR) 
with an indirect calorimeter and the body weight with a body analyzer. 
The participants followed a hypocaloric diet under supervision of the 
medical doctor specialized in nutrition.
Results: All mean anthropometric parameters got better by the end of the 
intervention (p<0,001): body weight from 94.41 to 84.08 kg, BMI from 
35.34 to 28.44 kg/m2, weight of body fat from 40.07 kg to 31.55 kg, per-
cent of body fat from 37,14 % la 33,44 %, abdominal circumference from 
110,81 cm la 103,18 cm, systolic arterial tension from 128,35 la 118,618 
mmHg, diastolic arterial tension from 78,55 to 74,3 mmHg. After inter-
vention, the mean RMR decreased significantly from 1618 to 1546 kcal-
ories, p=0,038 and the mean intake was lower (1835,76 vs 1222,28 kcal, 
p<0,001).
There are no significant differences between the frequency of dietary 
cholesterol intake compared to normal values before and after but the 
frequency of cases with total plasma cholesterol above normal decreased 
from 56.36% to 36.36% and the frequency of cases within normal limits 
increased from 43.64% to 63.64% after the intervention (p=0.035).
The frequency of cases with vitamin B1 intake above normal decreased 
from 75.64% to 50% and the frequency of cases with below normal intake 

PO4.068
The OPTIFAST (OP) Total and Partial Meal Replacement 
Program Improves Cardiometabolic Risk in Adults With 
Obesity – Secondary and Exploratory Analysis of the OPTIWIN 
Study

Johansen, O.1; Neeland, I. J.2; Rothberg, A. E.3; Chilton, R.4; De Luis, D.5; 
Hawkinson, A. H.6; Cohen, S. C.7; Ard, J. D.8
1Nestlé Health Science, Vevey, Switzerland 
2University Hospitals Cleveland Medical Center, Cleveland, OH, United States 
3University of Michigan, Ann Arbor, MI, United States 
4UTHSCSA, San Antonio, TX, United States 
5Medicine School, Simancas, Spain 
6Nestle Health Science, Bridgewater, NJ, United States 
7ToxStrategies, DURHAM, NC, United States 
8Wake Forest School of Medicine, Winston-Salem, NC, United States

Introduction: The effects of weight loss on atherosclerotic cardiovascular 
disease (ASCVD) risk factors using a partial or total meal replacement 
program (MRP) are not fully understood. 
Methods: We performed secondary and exploratory analyses of changes 
in blood pressure (BP), lipids, and global ASCVD risk in a randomized, 
controlled MRP trial using OP (n=135) compared with a low-calorie 
food-based (FB) dietary plan (n=138) that resulted in significant weight 
loss at week (W) 26 (reduction phase) and W52 (maintenance). Changes 
in risk factors were estimated by a linear mixed model. 
Results: Baseline characteristics were well balanced (mean [standard 
deviation] age OP/FB 47 [11]/47 [11] years, BMI 38.4 [5.5] /39.2 [6.2] 
kg/m2, females 86/79%, 10-year ASCVD risk <5% 87/74%, dysglycemia 
52/50%). At W26, systolic/diastolic BP were significantly reduced with OP 
vs FB (table), and a greater proportion achieved ≤ 130/80 mmHg (66.7% 
vs 53.6%, OR 2.11 [95% CI 1.10, 4.03], p=0.024). All lipid parameters sig-
nificantly improved, as did the global ASCVD risk. A similar, but slightly 
attenuated pattern was observed at W52. In subgroup analysis by age 
(<40, 40-59, ≥ 60 years), SBP (</≥ 130 mmHg) and sex, greater treatment 
effects were generally seen with higher SBP and age, and in men. 
Conclusions: In people with obesity at low ASCVD risk, OP significantly 
improved CV risk factors and global ASCVD risk.

Tab. 1.
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A dietary intervention for weight loss in Greek adults; 
preliminary results of the iMPROVE study

Kafyra, M.1; Kalafati, I.1; Kalafati, I.2; Lambrinou, S.1; Ioakeimidou, S.1; 
Doulme Iosifidou, A.1; Tsioni, S.1; Varlamis, I.1; Kaliora, A. C.1;  
Dedoussis, G. V.1
1Department of Nutrition and Dietetics, School of Health Science and 
Education, Harokopio University, 17671 Athens, Greece 
2Department of Nutrition & Dietetics, University of Thessaly

Introduction: Research on optimizing weight loss strategies has high-
lighted the need to investigate the effect of different macronutrient reg-
imens and their potential interactions with genetic predisposition1. As 
part of the IMPROVE study2, we present the first-month results for adults 
with overweight or obesity, who followed either a diet high in carbohy-
drates or high in protein for a duration of three months. The first step 
towards understanding how macronutrient content interacts with genetic 
makeup in adult weight loss was to assess weight loss and lifestyle indices. 
Methods: The iMPROVE adult cohort’s baseline and one-month post-in-
tervention data (n=118 for body weight) were compared. Overall and 
within-group changes in body weight, body mass index (BMI), waist-to-
hip ratio (WHR), sleep quality (as assessed via the Athens Insomnia Scale- 
AIS) and quality of life (as assessed the 12-item short form survey SF-12), 
were examined using the Wilcoxon signed rank test.
Results: At the end of month 1, the overall sample’s body weight and BMI 
were significantly lower than the baseline (p 0.05), with a median loss 
of 2kg. WHR, AIS and SF-12 scores were not significantly modified by 
the end of month 1. The difference in weight loss between the sexes at 
the end of the first month was statistically significant, with men losing 
more weight than women (p=0.01). In terms of weight loss, no signifi-
cant difference was observed between the two diet groups. However, the 
high-carbohydrate group showed an additional significant increase in 
SF MCS 12 (p=0.03). 
Conclusion: Regardless of the macronutrient composition, participants 
who followed the proposed hypocaloric diets experienced a considerable 
weight loss throughout the first month of the intervention. These first 
findings serve as the basis for further research into the influence of genetic 
makeup on both the overall observed weight loss and the respective effect 
of the different macronutrient compositions.
References
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increased from 11.54% to 34.62.In case of all other vitamins, the frequency 
did not change after the intervention.
About the intake of minerals, it was found that:

 – for calcium- the frequency of cases with normal intake reduced from 
25% to 10.53% and the frequency of cases with below normal intake 
increased from 63.16% to 81.58% after the intervention (p=0.03);

 – for magnesium- the frequency of cases with normal intake decreased 
from 44.74% to 26.32% and the frequency of cases with below nor-
mal intake increased from 53.95% to 68.42%, after the intervention 
(p=0.03);

 – for manganese- the frequency of cases with above-normal intake 
decreased from 71.05% to 57.89% and the frequency of cases with 
below-normal intake increased from 14.17% to 31.58% after the inter-
vention (p=0.04).

Conclusion: Even if the hypocaloric diet was conducted by a specialist 
in nutrition, because of the patient’s food preferences and the low intake 
that the participants must fill in we could not improve significantly the 
occurrence of low intake of vitamins. For the minerals, we observed a 
significant higher frequency of low intake for calcium, magnesium and 
manganese.

PO4.070
Cardio-metabolic risk in patients with extreme obesity

Penesova, A.1; Kubáňová, L.1; Hric, I.1; Ugrayová, S.2; Rádiková, Ž.1; 
Havranová, A.1; Bielik, V.2
1Institute of Clinical and Translational Research, Biomedical Research Center, 
Slovak Academy of Sciences, 845 05 Bratislava, Slovakia 
2Department of Biological and Medical Science, Faculty of Physical Education 
and Sport, Comenius University, Bratislava, Slovakia

Introduction: In Slovakia, the incidence of extreme obesity (EO) is 
expected to be 0.5-1%, which is about 50 000 -100 000 patients. The 
presence of cardiometabolic risk (CMR) factors contributes to higher all-
cause mortality, including cardiovascular events in obese adults. However, 
the current SCORE2 rating does not take into account body mass index 
(BMI) at all. In a recent Brazilian study, up to 40.0% of patients with BMI 
>45kg/m2 were at high risk according to the Framingham Risk Score 
(FRS). The aim of our study was to assess CMR score in patients with 
extreme obesity and to measure cardiometabolic parameters after weight 
loss lifestyle program.
Methods: In our Center for Obesity Management (COM) we analyzed 
and compared different scoring systems for determining CMR. We fol-
lowed 46 patients with extreme obesity (24 M/22 F) with an average age 
35.5 ± 8.9 years and BMI 51.0 kg/m2. We calculated SCORE2 risk and the 
British QRISK3. The weight loss interventional program in duration of 24 
weeks consisted of hypocaloric diet and intensive physical activity (100-
120 min daily).
Results: The mean 10-year CVD risk score according to SCORE2 was 
1.8 ± 1.4%, but according to the British QRISK3 it was higher 5.4 ± 7.8% 
(p<0.001). The average weight loss after 24 weeks was 35.3±16.0 kg. After 
the intervention systolic blood pressure (BP; p<0.05), fasting plasma glu-
cose and insulin decreased as well as insulin sensitivity, total, LDL choles-
terol, triglycerides has been improved after intervention.
Conclusion: The preliminary results of our study confirm the under-
estimation of cardiovascular risk in extremely obese patients using the 
SCORE2 system. Therefore, intensive and radical treatment of extreme 
obesity and lifestyle modification are key factors to reduce cardiometa-
bolic risk in these patients. However, long-term follow-up, dispensary 
of patients with EO in COMs and timely indication to pharmacological 
treatment and/or bariatric-metabolic surgery are necessary.
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PO4.074
Body composition and body fat distribution in tissue-specific 
insulin resistance and in response to a 12-week isocaloric 
dietary macronutrient intervention

Trouwborst, I.1; Jardon, K. M.1; Gijbels, A.3; Hul, G.2; Feskens, E. J.3;  
Afman, L. A.3; Linge, J.4; Goossens, G. H.1; Blaak, E. E.1
1Department of Human Biology, NUTRIM School of Nutrition and Translational 
Research in Metabolism, Maastricht University Medical Center+, Maastricht, 
The Netherlands 
2TI Food and Nutrition (TiFN), Wageningen, The Netherlands 
3Division of Human Nutrition and Health, Wageningen University, Wageningen, 
The Netherlands 
4AMRA Medical AB, Linköping, Sweden

Background: Body composition and body fat distribution are important 
predictors of cardiometabolic diseases. The etiology of cardiometabolic 
diseases is heterogenous, and partly driven by inter-individual differences 
in tissue-specific insulin sensitivity.
Objectives: To investigate 1) the associations between body composition 
and whole-body, liver and muscle insulin sensitivity, and 2) changes in 
body composition and insulin sensitivity and their relationship after a 
12-week isocaloric diet high in mono-unsaturated fatty acids (HMUFA) 
or a low-fat, high-protein, high-fiber (LFHP) diet. 
Design: 93 individuals (53% women, BMI 25-40 kg/m2, 40-75 years) par-
ticipated in this randomized intervention study. At baseline and after 12 
weeks of following the LFHP, or HMUFA diet, we performed a 7-point 
oral glucose tolerance test to assess whole-body, liver, and muscle insu-
lin sensitivity, and whole-body magnetic resonance imaging to determine 
body composition and body fat distribution. Both diets are within the 
guidelines of healthy nutrition.
Results: At baseline, liver fat content was associated with worse liver insu-
lin sensitivity (β [95%CI]; 0.12 [0.01; 0.22]). Only in women, thigh mus-
cle fat content was inversely related to muscle insulin sensitivity (-0.27 
[-0.48; -0.05]). Visceral adipose tissue (VAT) was inversely associated with 
whole-body, liver, and muscle insulin sensitivity. Both diets decreased 
VAT, abdominal subcutaneous adipose tissue (aSAT), and liver fat, but 
not whole-body and tissue-specific insulin sensitivity with no differences 
between diets. Waist circumference, however, decreased more following 
the LFHP diet as compared to the HMUFA diet (-3.0 vs. -0.5 cm, respec-
tively). After the LFHP but not HMUFA diet, improvements in body com-
position were positively associated with improvements in whole-body and 
liver insulin sensitivity.
Conclusions: Liver and muscle insulin sensitivity are distinctly associ-
ated with liver and muscle fat accumulation. Although both LFHP and 
HMUFA diets improved in body fat, VAT, aSAT, and liver fat, only LFHP-
induced improvements in body composition are associated with improved 
insulin sensitivity.

PO4.075
The preventive diet-based counseling effectiveness as a 
method of weight correction in patients with obesity and 
cardiac pathology

Eliashevich, S. O.1; Orekhova, A. V.1; Filichkina, E. M.2; Yarovaya, E. B.2; 
Drapkina, O. M.3
1Laboratory of eating behavior study and correction, Department of 
fundamental and practical aspects of obesity, National Medical Research Center 
for Therapy and Preventive Medicine, Moscow, Russia 
2Laboratory of Biostatistics, Department of Epidemiology of Chronic 
Noncommunicable Diseases, National Medical Research Center for Therapy and 
Preventive Medicine, Moscow, Russia 
3Department of fundamental and practical aspects of obesity, National Medical 
Research Center for Therapy and Preventive Medicine, Moscow, Russia

Aims: Despite comprehensive efforts to implement the WHO global plan 
to halt the rise in obesity, nutritional intervention does not find a strong 
niche in primary health care. A promising direction for obesity manage-
ment is preventive counseling. The aim of the study was to determine the 

PO4.072
Effects of high fiber plant-based diet, with or without isolated 
inulin-type fructans, on gut microbiota composition and 
cardiometabolic health

Aldubayan, M. A.1; Laursen, M. F.2; Mao, X.3; Pigsborg, K.4;  
Christensen, L. H.4; Roager, H. M.4; Nielsen, D. S.3; Hjorth, M. F.5; Magkos, F.4
1Department of Clinical Nutrition, College of Applied Medical Sciences, King 
Saud bin Abdulaziz University for Health Sciences, Riyadh, Saudi Arabia; 
Department of Nutrition, Exercise and Sports, Faculty of Science, University of 
Copenhagen, Copenhagen, Denmark 
2National Food Institute, Technical University of Denmark, Kongens Lyngby, 
Denmark 
3Department of Food Science, Faculty of Science, University of Copenhagen, 
Copenhagen, Denmark 
4Department of Nutrition, Exercise and Sports, Faculty of Science, University of 
Copenhagen, Copenhagen, Denmark 
5Healthy Weight Centre, Novo Nordisk Foundation, Tuborg Havnevej 19, 2900 
Hellerup, Denmark

Introduction: Modulation of the gut microbiota through dietary interven-
tions has emerged as a potential treatment target for better management 
of obesity and related metabolic disorders (1). We, therefore, investigated 
the impact of a 10-week high fiber (~41 g/d) plant-based diet, consumed 
ad libitum, with or without added inulin-type fructans (ITF), on the gut 
microbiota composition and cardiometabolic health in individuals with 
overweight or obesity.
Methods: This is a secondary exploratory analysis from the 10-week 
 double-blinded PREVENTOMICS trial in which 100 participants aged 
18-65 years with body mass index 27-40 kg/m2 were randomized to either 
a personalized or a generic plant-based diet (2). Out of 82 completers, 21 
participants were supplemented with an additional 20 g/d ITF-prebiotics 
(ITF group), whereas 22 were not (control group). Changes from baseline 
to end-of-trial in gut microbiota composition (16S rRNA gene amplicon 
sequencing), body composition (dual energy x-ray absorptiometry), car-
diometabolic health and inflammatory markers were evaluated.
Results: All participants (n=43) lost weight (-3.5 [95% CI -4.5, -2.4] 
kg) and experienced significant improvements in body composition 
(all P < 0.001) in response to the 10-week plant-based diet. However, 
improvements in insulin sensitivity (HOMA-IR) and lipid profile were 
only observed in the control group, whereas levels of MCP-1 and TNFα 
were significantly elevated in the ITF group. The ITF group experienced 
reduced microbial diversity (Shannon index) and selectively increased 
Bifidobacterium and Faecalibacterium (q < 0.05). The increase in the for-
mer correlated with reduced total and LDL-cholesterol concentrations, 
whereas the increase in the latter was correlated with reduced insulin sen-
sitivity and decreased HDL-cholesterol.
Conclusion: A plant-based diet consumed ad libitum improves body 
composition, lipid profile and insulin sensitivity in individuals with excess 
weight. Supplementation with isolated ITF-prebiotics on top of this nat-
urally-rich fiber diet background alters gut microbiome and attenuates 
some of the cardiometabolic benefits.
References
1. Boulangé CL, Neves AL, Chilloux J, Nicholson JK, Dumas M-E. Impact of the 

Gut Microbiota on Inflammation, Obesity, and Metabolic Disease. Genome 
Medicine (2016) 8(1):42. doi: 10.1186/s13073-016-0303-2.

2. Aldubayan MA, Pigsborg K, Gormsen SMO, Serra F, Palou M, Galmés S, et al. 
A Double-Blinded, Randomized, Parallel Intervention to Evaluate Biomarker-
Based Nutrition Plans for Weight Loss: The Preventomics Study. Clin Nutr 
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multiple follow-up booster sessions took place in order to sustain the 
adherence.
Results: Over the course of the six months, improvements in anthropo-
metric, biochemical and clinical data were registered in most (but not all) 
of the participants. The highest rates of progress towards the initially set 
objectives were displayed by the patients with the highest levels of adher-
ence to the dietary intervention. Several factors that are known to poten-
tially affect the patient’s adherence were observed within the present study. 
The latter observations were found to be consistent with those mentioned 
in the literature, and include patient-related and socioeconomic factors.
Conclusions: The findings of the present study are reinforcing the impor-
tance of patient’s long-term adherence to any lifestyle intervention in 
order to obtain significant risk reduction of obesity-related outcomes. 
Furthermore, they underline the high value of diverse and easy-to-use 
tools (such as the food serving self-monitoring strategy) that will help 
every person with obesity to easily maintain a more durable adherence to 
any dietary plan developed alongside the medical team.

PO4.079
An initial validity test of the PortionSize™ smartphone app, 
a novel app to both assess and improve dietary intake

Martin, C. K.1; Lozano, C.2; Saha, S.1; Broyles, S. T.1; Diktas, H. E.1;  
Apolzan, J. W.1
1Pennington Biomedical 
2University of Hawaii at Manoa

Introduction: The PortionSize™ smartphone app relies on food photog-
raphy and allows users to obtain feedback about their food intake and 
adherence to dietary intake goals in real time. PortionSize is unique as it 
relies on customized templates and visual comparison methods to facil-
itate users’ estimation of the amount of food that they eat. Importantly, 
PortionSize provides users with feedback about their food selection before 
it is consumed, allowing them to modify their food selection to better 
adhere to dietary intake goals. The validity of PortionSize was examined 
in a laboratory-base study. 
Methods: Forty-two adults used PortionSize to estimate food intake in 
a laboratory. Eligibility included age 18-70 years and body mass index 
(BMI) 18.5-50 kg/m². Participants completed a satisfaction survey, with 
ratings from 1 (worse rating) to 6 (most favorable rating), after data col-
lection. Two One-side T-tests (TOST), with equivalence bounds of ± 21%, 
were used to test for equivalence between food intake estimated with 
PortionSize and directly weighed foods. 
Results: The sample (N=42) was majority female (54.8%) and White 
(66.7%). Mean (standard deviation or SD in parentheses) age, weight, and 
BMI were 36.3 (16.6) years, 81.5 (22.0) kg, and 28.2 (6.9) kg/m², respec-
tively. Weighed energy intake (SD in parentheses) was 1127 (249) kcal 
vs. 976 (555) kcal estimated by PortionSize. Thus, PortionSize underes-
timated intake by 150 (489) kcal or 13.3%. TOST analysis indicated that 
PortionSize was not equivalent to weighed intake with 21% equivalence 
bounds. Satisfaction ratings were lowest for the PortionSize’s food search 
function, and this feature was subsequently updated. 62% of participants 
provided ratings of 5 or 6 (the two most favorable ratings) when asked 
about their satisfaction with using the app to capture information about 
the portion size of their foods. These satisfaction data informed subse-
quently improvements to the app. 
Conclusion: PortionSize underestimated intake by 150 kcal or 13.3% and 
was not equivalent to weighed intake. User satisfaction ratings identified 
areas where PortionSize could be improved. PortionSize has been updated 
and additional tests of its validity are ongoing. Additional research will 
determine if the immediate feedback provided to users by PortionSize 
helps them modify their diet, when they select food, to promote dietary 
adherence and weight management.

nutritional characteristics according to the Diet Risk Score (DRS, Johnston 
E.A. et al., 2020), to form targeted recommendations and to evaluate the 
effectiveness after 6 months in patients with obesity and cardiac pathology 
after one preventive consultation with a general practitioner/cardiologist.
Methods: 137 patients who received preventive counseling in the hospital 
from February 17, 2022 to August 16, 2022 were consecutively included 
in the study. The median age was: 61.00 [48.00; 67.00] years, 60 men 
(44%) and 77 women (56%). The median of body mass index was 34.34 
[32.01;36.98] kg/m², waist circumference – 108 [102;116] cm. All patients 
received antihypertensive and lipid-lowering therapy. It was used the DRS 
assessment of nutritionally dependent risks.
Results: The experience of obesity was less than or equal to 1 year in 3 
(2.2%) patients, from 1 to 3 years - in 10 (7.3%), 5 years - in 17 (12.4%), 
10 years - in 38 (27.7%). In the majority of patients (69 (50.4%)) the obe-
sity years were more than 10 years. The median weight gain was 30.00 
[24.00-42.00] kg. The median number of attempts to weight reduction was 
2 [1-5]. Fashionable diets and food restrictions were used by 69 (50.4%) 
patients, fitness - 8 (5.8%), pills - 4 (2.9%), diet and fitness - 31 (22.6%). 
Moreover, 24 (17.5%) patients did not try to reduce body weight. It is 
important that when asked for what purpose you need to lose weight, they 
answered “for beauty” - 11 (8.0%), «for health» - 119 (86.9%), «for per-
sonal life» - 1 (0.7%), «I do not need to lose weight» - 6 (4.4 %). The nutri-
tionally dependent risk of complications according to the DRS was low in 
26 (19%) patients, moderate in 93 (67.9%), and high in 18 (13.1%). A low 
quota of vegetables in the weekly diet was found in 47 (34.3%) patients, 
fruit deficiency in 56 (40.9%). 59 (43.1%) did not eat nuts. The absence 
of fish in the diet was observed in 34 (24.8) patients, taking fish once a 
week - in 56 (40.9%). Products with high energy capacity prevailed in the 
diet of the study cohort. Fast food was consumed daily by 4 (2.9%), 1 time 
per week - 29 (21.2%), 2-3 times a week - 13 (9.5%). Bread in the daily 
diet was present in 104 (75.9%). There were no gender differences in the 
described parameters. Only 8 (13.3%) men vs 29 (37.7%) women did not 
eat processed meat (p<0.001). 
In order to control changes in the eating habits of patients, a telephone 
survey was conducted 6 months after the preventive consultation. 34.4% 
of patients with cardiovascular diseases had weight stabilization. 39% of 
patients reduced body weight by 5 kg, 21.9% - by 10 kg, and 4.7% - by 21 kg.
Conclusion: A short nutrition assessment scale helps to identify problem 
areas in the diet within 2 minutes and generate targeted recommenda-
tions in accordance with a healthy diet system, which helps to reduce body 
weight and prevent NCDs.

PO4.078
Food serving self-monitoring strategy for improving 
adherence to dietary interventions in adults living with 
obesity

Moisa, S. A.; Gherasim, A.; Nita, O.; Arhire, L. I.; Mihalache, L.
“Grigore T Popa” University of Medicine and Pharmacy

Introduction: Dietary interventions are a critical component for the 
management of obesity. The complexity of this chronic disease requires 
detailed and carefully planned strategies that must be tailored to every 
patient’s lifestyle. One of the most common obstacles this type of lifestyle 
intervention encounters refers to reduced long-term patient adherence, 
which itself is a multicausal outcome. Since the latter represents a signifi-
cant barrier for the effectiveness of any dietary plan used to reduce the risk 
of obesity-related health problems, the present study aimed to implement 
a simplified and individualized dietary intervention based on a specific 
food serving self-monitoring strategy.
Methods: Fifteen adult participants living with obesity were selected to 
be part of the dietary intervention. Following a comprehensive nutritional 
assessment, individualized and patient-centered recommendations were 
given to each and every participant. The key aspect was represented by 
the dietary self-monitoring system which offered each patient a greater 
simplicity in understanding and adhering to the implemented nutritional 
plan. The duration of the study was set to be six months, during which 

D
ow

nloaded from
 http://karger.com

/ofa/article-pdf/16/Suppl. 1/1/3919110/000530456.pdf by guest on 23 June 2023



Obes Facts 2023;16(suppl 1):1–351
DOI: 10.1159/000530456

Abstracts272

PO4.081
The Impact of Arterial Stiffness on Acute Gain During 
Percutaneous Coronary Intervention According to Obesity

Seo, J.
Internal Medicine, Boramae Medical Center, Seoul, South Korea

Background and Objectives: Increased arterial stiffness is an accepted 
cardiovascular risk factor. However, the effect of arterial stiffness on the 
performance of percutaneous coronary intervention (PCI) is not well 
known. The aim of this study was to evaluate the impact of arterial stiff-
ness measured by pulse wave velocity (PWV) on acute gain during percu-
taneous coronary intervention according to obesity.
Methods: Data from 242 consecutive patients who underwent PCI using 
drug eluting stents and pulse wave velocity study were analyzed.
Results: Mean PWV and acute gain were 1688 ± 423 cm s(-1), 1.48 ± 0.51 
mm in patients without obesity and 1658 ± 346 cm s(-1), 1.48 ± 0.59 mm 
in the patients with obesity, respectively. There was no significant relation 
between PWV and acute gain in the patients without obesity (correla-
tion coefficient = -0.154; p=0.097). However, there was negative relation 
between PWV and late loss in the patients with obesity (correlation coef-
ficient = -0.187; p=0.038). 
Conclusion: Increased arterial stiffness is unfavorable for acute gain of 
the patients with obesity undergoing PCI. However, this is not prognostic 
factor for the patients without obesity.

PO4.082
Real-world data of GLP-1 RAs in an overweight population: 
who are they and what weight is lost?

Vaz De Assunção, G.1; Casal De Andres, H.2; Chumbianca Vela, E.2; 
Echeverria Andueza, S.2; Paredes, S.1; Silva Froján, C.2;  
Escalada San Martin, J.2
1Endocrinology, Diabetes and Metabolism Department, Centro Hospitalar e 
Universitário do Porto 
2Endocrinology and Nutrition Department, Clínica Universidad de Navarra

Introduction: Obesity is an excessive body fat (BF%) accumulation that 
is responsible for cardiometabolic abnormalities that induce high morbid-
ity/mortality. GLP1-RAs (receptor agonists) have been shown to improve 
weight loss (WL), as well as reduce or eliminate obesity-related comorbid-
ities. The real-world data on GLP1-RAs in the population with overweight 
is still scarce.
Objectives: Assessment of anthropometric indicators, body fat percent-
age, associated comorbidities and WL outcomes after GLP1-RAs treat-
ment, in an population with overweight.
Material-Methods: Single-centre retrospective cohort study of patients 
with overweight. Anthropometric measures were performed, and body 
composition was estimated using the CUN-BAE formula. Weight loss 
outcomes after GLP1-RA treatment were evaluated. Statistical analysis 
was performed with IBM SPSS v.23.
Results: We included 146 patients evaluated between January/2016 and 
March/2022, mean age of 51.35±14.3 years-old, mean weight of 78.29±9.2 
kgs, mean BMI of 27.89±1.7 kg/m2, 107 (73.3%) were women. Forty-three 
patients (29.7%) were being evaluated by the dietitian and 42(29%) by 
psychology or psychiatry. Forty-one patients (28%) reported to perform 
≥150 minutes of physical activity/week and 52 patients(35.9%) reported 
to follow a nutritional plan. Mean BF%, mean visceral fat, mean waist 
circumference (WC) to hip ratio, mean WC to height ratio and mean 

PO4.080
Clinical Evaluation of Liraglutide 3.0mg in the Treatment 
of Obesity using Real-World UK data

Dobbie, L. J.; Coelho, C.; Chauhan, K.; Campbell, S.; Hollington, J.;  
Alves, D.; Appleton, S.; Sen Gupta, P.; Duncan, A.; McGowan, B.
Department of Diabetes and Endocrinology, Guy’s and St Thomas’ NHS 
Foundation Trust, London, UK

Introduction: Liraglutide 3.0mg, saxenda®, is a GLP-1 agonist which is 
licensed in the treatment of obesity. Recent UK National Institute for 
Health and Care Excellence (NICE) guidelines recommend liraglutide in 
individuals with BMI ≥35 kg/m² who are within specialist weight man-
agement services, with prediabetes and are at high cardiovascular disease 
risk (hypertension and/or dyslipidaemia). However, there is limited real-
world United Kingdom (UK) data examining liraglutide in the treatment 
of obesity. We aimed to determine the clinical effectiveness of liraglutide 
3.0mg in the treatment of obesity within specialist weight management 
services. 
Methods: We evaluated liraglutide 3.0mg in tier 3 and 4 weight manage-
ment services at Guys and St Thomas’ NHS Foundation Trust, UK. Patients 
were included based on NICE criteria. Patients attended an initial physi-
cian-led education session, 9-week dietitian consultation and a 16-week 
physician review. Patients also partook in a structured weight manage-
ment programme. Objective body weight (BW) was measured at baseline 
and 16 weeks allowing classification as ‘responders’ (≥5% BW reduction) 
and ‘non-responders’ (<5% BW reduction). Responders were continued 
on treatment for 2 years; liraglutide was discontinued in non-responders. 
Results: Of the 147 patients eligible (n=17 (11.6%) declined liraglutide), 
130 patients opted to attend the obesity pharmacotherapy clinic (Tier 
3: 107 (82.3%), Tier 4: 23 (17.7%)). They were 49±11.2 years old and 
84.6% were female (110=Female, 20=Male). At 16 weeks (n=83), 61.4% 
(n=51) were responders, 15.7% (n=13) were non-responders and 22.9% 
(n=19) discontinued liraglutide (8=side-effects, 11=did not attend). 
Forty-seven patients are awaiting 16-week follow-up visit. At baseline, 
BW was 127.1kg ± 25.3, BMI was 46.8 ± 7.5 kg/m², HbA1c was 43.6 ± 
1.5mmol/mol, total cholesterol was 5.2 ± 1.2mmol/L and HDL cholesterol 
was 1.3 ± 0.3mmol/L. Of the 64 patients completing 4 months treatment, 
BW reduced by 8.8 ±6.1kg (Baseline: 127.5 ± 24.1kg, 4m: 118.7 ± 23.2kg, 
p<0.01), corresponding to 7.0% BW reduction. 79.6% of patients (n=51) 
lost at least ≥5% BW, 23.4% (n=15) of patients lost at least ≥10% BW and 
3.1% (n = 2) lost at least ≥15% BW. Younger individuals (≤55yrs, n=42) 
reduced BW by 7.7% (-9.8±6.1kg) whereas older individuals (>55yrs, 
n=22) reduced BW by 5.1% (-6.7±5.9kg). Eleven responders had 6-month 
HbA1c data: 90.9% (n=10) of patients reverted to normoglycaemia, 
HbA1c reduced by 6.0mmol/mol (Baseline: 43.9±1.6 mmol/mol, 6m: 
37.9± 2.8 mmol/mol). 
Conclusions: We present real-world UK data evaluating liraglutide 3.0mg 
once daily in the treatment of obesity. Our evaluation confirms trial results; 
patients living with obesity who were treated with liraglutide experienced 
clinically significant body weight reduction. Initial data also demonstrates 
improvement in glycaemic control. Overall, liraglutide 3.0mg is an effec-
tive weight management option alongside lifestyle intervention in patients 
living with prediabetes and obesity. Given 11.6% declined liraglutide, 
future research should explore pharmacotherapy hesitancy.
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PO4.083
A randomized controlled pivotal study of a biodegradable 
device for weight loss: Study design and rationale

Ard, J. D.1; Ryan, D. H.2; O`neil, P. M.3; Kushner, R. F.4; Greenway, F.2;  
Bays, H. E.5; Wyatt, H. R.6; Jakicic, J.7; Vega, D.8; Kenan, Y.9; Amir, R.9;  
Harari, G.10; Johansen, O.11; Wadden, T. A.12

1Wake Forest School of Medicine, Winston-Salem, NC, United States 
2Pennington Biomedical Research Center, Baton Rouge, US 
3Weight Management Center, Department of Psychiatry and Behavioral 
Sciences, Medical University of South Carolina, Charleston, South Carolina, US 
4Departments of Medicine and Medical Education, Northwestern University 
Feinberg School of Medicine Northwestern University, Chicago, US 
5Louisville Metabolic and Atherosclerosis Research Center, Louisville,  
Kentucky, US 
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Introduction: The Epitomee Capsule (EC) is a novel oral self‐use bio-de-
gradable device for weight loss, composed of absorbent polymers and 
bonding materials that self-expands in the stomach (pH-sensitive) and 
creates a space-occupying super-absorbent gel. In a prospective uncon-
trolled study in 78 people with overweight or obesity, the mean 12-week 
(W) weight loss was 4.0 kg. We designed a clinical trial to further inves-
tigate the weight-loss potential of this non-caloric medical device given 
as a capsule. 
Methods: This 24-week, double-blind randomized trial of EC 
(NCT04222322) includes women and men (age ≥ 18 years) with over-
weight or obesity (BMI 27-40 kg/m2), who previously have attempted 
weight reduction using a medically supervised or self-directed diet, and 
who have normoglycemia or prediabetes. Key exclusion criteria are: past 
6-months use of weight-loss interventions; plans for bariatric surgery; 
history of structural or functional disorders of the esophagus; drug refrac-
tory esophageal reflux symptoms; or a history of duodenal ulcer, intesti-
nal diverticula, intestinal varices, or intestinal stricture/stenosis. Eligible 
participants, screened through a placebo (PBO)-run in and a wash-out 
phase (Fig), are randomized 1:1 to either the EC capsule or PBO (dou-
ble-blinded). The study device is taken twice daily with 2 cups of water, 
30 min before meals (preferably lunch and dinner), and is combined with 
lifestyle counseling (Fig). Participants in both study arms receive the 
same program of diet, physical activity, and behavior therapy (Obesity 
(Silver Spring) 2019;27:1562-1566), supplemented by a digital solution 
component (a mobile app, connected to a portable Bluetooth digital 
scale and a physical activity tracker). Safety evaluation is scheduled 4W 
post treatment. The co-primary endpoints at W24 are 1) PBO-compared 
body weight loss from baseline (BL), and 2) proportion of participants 
with ≥5% weight loss from BL. Secondary endpoints include compari-
son between groups in % of participants with ≥7.5 and ≥10% weight loss, 
changes in glycemic status, and changes in cardiovascular risk factors 
(e.g., blood pressure, lipid parameters, C-reactive protein). Changes in 
patient reported outcomes (quality of life and weight loss satisfaction), 
as well as safety and tolerability, are also evaluated. The final number of 
participants needed to achieve 90% power on both co-primary endpoints 
is determined by an independently conducted and firewalled prespecified 
interim sample-size re-estimation, scheduled to occur when 140 par-
ticipants completed 24W of treatment. This calculation use Mehta and 
Pocock method, with a priori assumptions of a sample size of n=230-600 
and placebo-corrected weight difference 2.0 – 3.2% (with SD for weight 
change 7.3– 7.5%).
Results: The study is ongoing and involves 9 sites across 9 states in the US. 
First randomization occurred Sept 2020. 

WC are described in the annex table. Using the CUN-BAE formula 136 
patients(93.1%) were classified as having obesity. All patients were pre-
scribed GLP1 RAs, nevertheless 4(2.7%) did not initiate it and 40 (27.4%) 
abandoned the consult. Of the 102 patients that initiated pharmacolog-
ical treatment, 83 were started on liraglutide, 17 on semaglutide and 2 
on dulaglutide. Adverse effects were experienced by 30 patients (29.4%), 
manly with liraglutide (80%). The median follow-up time of these patients 
in the consult was 15.5 months (7-28.25) and the median follow-up time 
on drug was 9 months(5-18). In the last evaluation, 39 patients were no 
longer under treatment, 2 due to therapy failure, 23 due to efficacy and 14 
quitted. The other 63 were still under treatment with Liraglutide (17.5% 
on 3mg, 12,7% on 1.8mg, 1.6% on 1.2mg and 1.6% on 0.6mg) (n=21) or 
Semaglutide (47.6% on 1mg and 19.0% on 0.5mg) (n=42). Mean WL was 
79.1±9.2 to 73.3±10.4 kg (p<0.001), mean BMI decreased from 28.1±1.4 
to 26.0±2.3 kg/m2 (p<0.001). Mean CUN-BAE decreased from 37.7±5.1 
to 35.0±5.3 (p<0.001) and in the last evaluation, it classified 81 patients 
with obesity, 16 with overweight and 2 with normal weight. Thirty-
four patients (33.7%) achieved a WL of 5-9.9% and 31 patients (30.7%) 
achieved a WL of 10% or more.
Conclusion: BMI underestimates adiposity since most of these patients 
with overweight have BF%-obesity. In this study, there was a high mis-
classification in the obesity diagnosis, which could be improved by using 
other anthropometric indicators, such as body composition calculation. 
Patients treated with GLP1-RAs exhibited significant weight and BF% 
loss, with 1/3 of the sample achieving a WL of 10% or more. 15.7% of 
patients that started on GLP1 RAs failed the treatment.

Tab. 1. Baseline Characteristics.

N All Subjects, N=146

Age, mean 144 51.35 ± 14.3

Sex, n (%)
Male
Female

146 39 (26.7%)
107 (73.3%)

Weight, mean (Kg)
Male
Female

144
39
105

78.29 ± 9.2
84.6 ± 9.4
75.9 ± 7.9

BMI, mean (kg/m2)
Male
Female

144
39
105

27.89 ± 1.7
28.4 ± 1.1
27.7 ± 1.8

*BF%, mean
Male
Female

142
38
104

37.4 ± 5.1%
29.91 ± 1.86
40.2 ± 2.8

**Trunk fat, mean (%)
Male
Female

48
16
32

44.06 ± 8.6%
40.5 ± 10.1
45.8 ± 7.3

WC, mean (cm)
Male
Female

73
24
49

96.78 ± 12.2
101.8 ± 7.2
94.3 ± 13.4

WC to height ratio, mean
Male
Female

74
24
50

0.58 ± 0.08
0.61 ± 0.11
0.57 ± 0.05

Waist to hip ratio, mean
Male
Female

40
14
26

0.89 ± 0.09
0.96 ± 0.07
0.85 ± 0.07
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Results: A total of 58 adults (32F/26M) were enrolled, mean (SD) age 
64.5 (11.2) yr, weight 102.6 (18.6) kg, BMI 36.0 (5.2) kg/m². WC mea-
surements using the iliac crest vs the navel as landmarks were highly 
correlated, r=0.85, p<0.0001. Both WC and BMI were more closely cor-
related with fat mass (kg) than with % body fat (Table). The SPPB showed 
a marked ceiling effect in adults ≤60 yr, as expected. Both 30CST and grip 
strength showed minimal intra-patient variability. 30CST showed greater 
age dependency than grip strength, correlated negatively with fat mass, 
and did not correlate with lean mass (kg, Table). Grip strength was more 
closely correlated with lean mass (kg) than with % body lean (Figure), 
and did not correlate with fat mass (kg, Table), suggesting that change in 
lean mass in kg may be a useful biomarker of change in physical function.
Conclusions: In participants with overweight or obesity without T2DM, 
waist circumference and BMI correlated well with whole body fat mass 
(kg), and better than with % body fat. Similarly, grip strength correlated 
well with whole body lean mass (kg), and better than with % body lean. 
Based on these results, waist circumference using bony landmarks and 
grip strength were selected as efficacy endpoints in a Ph2b study of bima-
grumab in overweight/obesity (NCT05616013), a treatment intended to 
decrease fat mass and increase muscle mass.

Tab. 1. Correlation of Body Composition with Measures of Overweight/
Obesity and Strength.

Waist Circ. BMI Grip Strength 30CST

Fat Mass (kg) r = 0.76
p<0.0001

r = 0.91
p<0.0001

r = 0.17
p=0.200

r = -0.39
p=0.003

% Body Fat r = 0.35
p=0.007

r = 0.53
p<0.0001

r = -0.37
p=0.004

r = -0.38
p=0.003

Lean Mass (kg) r = 0.51
p<0.0001

r = 0.42
p=0.001

r = 0.70
p<0.0001

r = 0.004
p=0.975

% Body Lean r = -0.36
p=0.006

r = -0.59
p<0.0001

r = 0.37
p=0.004

r = 0.42
p=0.001

Linear correlations (Pearson) of body composition measures with grip strength 
and 30-Second Chair Stand Test (30CST), as well as with anthropometric 
measures of obesity (N=58).

Conclusions: This ongoing multi-center double-blind randomized, PBO-
controlled trial will provide evidence on the effectiveness of the biode-
gradable EC, as combined with lifestyle counseling, for weight-reduction. 
Results are expected second half of 2023.

PO4.084
A Cross-sectional Study of Body Composition and Strength 
Measures in Persons with Overweight or Obesity

Klickstein, L.1; Dole, K.1; Angel, S.2; Carter, S.3; Harsch, M.4; Spruill, S.5; 
Bautista, J.1; Attie, K.1
1Department of Medical Research, Versanis Bio, New York, NY, USA 
2CNS Healthcare - Jacksonville, FL, USA 
3CNS Healthcare - Orlando, FL, USA 
4Technomics Research, Long Lake, MN, USA 
5Applied Statistics and Consulting, Spruce Pine, NC, USA

Introduction: In the management of obesity, weight loss quality (WLQ) 
is the percent of total weight loss represented by fat mass loss. High WLQ 
is expected to be important for improved clinical outcomes and resis-
tance to weight re-gain. This study was undertaken to correlate physical 
performance assessments with anthropometric measures of obesity and 
measures of body composition, as an initial step towards selection of 
assessments that would serve as predictive biomarkers to link improved 
WLQ with improved clinical outcomes. Results from this study also 
would inform the design of clinical trials of bimagrumab, an activin path-
way drug candidate for obesity.
Methods: Men and women ages 45 yr and over were classified using stan-
dard BMI criteria. Recruitment included stratification by age tertile and 
sex, to ensure broad representation. Anthropometric assessments of obe-
sity included body weight, BMI, and waist circumference (WC) measured 
using bony landmarks (posterior superior iliac crest) or a soft tissue land-
mark (navel). Body composition was assessed by bioelectric impedance 
analysis (BIA, Tanita®) and reported as fat mass and lean mass (each in kg 
and % total body). Physical performance assessments included the Short 
Physical Performance Battery (SPPB), the 30-Second Chair Stand Test 
(30CST), and grip strength by dynamometry. Each test was done once for 
training, followed by 3 repetitions each to evaluate intra-subject variabil-
ity. Anthropometric and body composition measures were correlated with 
physical performance (Pearson correlation).

Fig. 1. Flow and procedures.
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PO4.086
Exploring gender differences in weight loss maintenance 
after a 5-week treatment with high frequency repetitive 
Transcranial Magnetic Stimulation for obesity

Ferrulli, A.1; Massarini, S.2; Macrì, C.2; Senesi, P.1; Terruzzi, I.1;  
Cannavaro, D.3; Luzi, L.1
1Department of Endocrinology, Nutrition and Metabolic Diseases, IRCCS 
MultiMedica, Sesto San Giovanni (MI), Italy; 2) Department of Biomedical 
Sciences for Health, University of Milan, Milan, Italy 
2Department of Endocrinology, Nutrition and Metabolic Diseases, IRCCS 
MultiMedica, Sesto San Giovanni (MI), Italy 
3Department of Biomedical Sciences for Health, University of Milan, Milan, Italy

Introduction: A complex interplay of biological, hormonal, and environ-
mental factors accounts for gender differences in food craving and obesity. 
Most studies agree that men and women with obesity exhibit similar levels 
of neural activity in craving-related brain regions after exposure to food 
cues, but women seem to be less able to suppress their cue-induced crav-
ing for food than men are¹. Several treatments that directly target crav-
ing and exposure to food cues have been shown to differently improve 
outcomes in obesity, according to the sex². Recently, neuromodulation 
interventions, such as the repetitive Transcranial Magnetic Stimulation 
(rTMS), have been proposed as novel therapies for persons with obe-
sity³, and we hypothesized sex-related differences in body weight loss in 
response to rTMS treatment as well.
Methods: In a post-hoc analysis, we analyzed the data of 36 (26 F/10 M) 
participants previously treated with a 5-week high frequency (18 Hz) 
rTMS for obesity (in association with a food program) and followed up 
for 1 year. 
Results: The 2 male (M) and female (F) groups were homogeneous for age 
(49.7±5.9 yrs vs 47.0±10.1 yrs) and BMI (36.6±5.1 Kg/m² vs 37.6±6.7 Kg/
m²). At the end of the 5-week intervention, a more significant weight loss 
was found in the M group compared to F group (BMI variation: -5.0±2.4% 
vs -2.8±2.4%, p=0.029), which continued until the 1-month follow-up 
(FU) (BMI variation: -6.2±1.8% vs -4.3±3.6%, p=0.065). No significant 
differences between the 2 groups (20 persons: 14F/6M) were found at the 
6-month FU [BMI variation: -3.5±2.9% (M) vs -5.1±5.3% (F), p=0.362)]. 
At the 1-year FU, the F group lost more weight than the M group [BMI 
variation: -3.1±3.9% (M) vs -7.4±5.5% (F), p=0.086)]. No significant dif-
ferences in food craving arose between the two groups at the different 
time-points.

PO4.085
Effects of an obesity treatment program using auricular 
acupuncture stimulation with beads on weight loss in 
Japanese men

Takahiro, F.1; Oikawa, M.2; Taniguchi, K.2; Hataoka, T.2; Kobayashi, T.3; 
Azuma, C.3; Kobayashi, H.2
1Clinic F, Tokyo, Japan 
2Kinki Medical College, Osaka, Japan 
3Kobayashi Medical Clinic

Introduction: In Japan, a method for weight loss using auricular acupunc-
ture stimulation with beads and nutritional supplements has a history of 
over 30 years. Auricular acupuncture stimulation is thought to improve 
tolerance to food cravings. There are examples of its use in withdrawal 
programs from drug addiction around the world. In our previous study, 
women (n=1362) were instructed to cut their diet in half with auricular 
acupuncture stimulation, resulting in an overall weight loss of -11.15% in 
3 months.
However, most of these studies were conducted on women, and there are 
few studies on men, including similar studies. In this study, we exam-
ined the effectiveness of auricular acupuncture stimulation in supporting 
weight loss in a group of men with high visceral fat content.
Methods: Eighty-one Japanese men who wished to lose weight underwent 
auricular acupuncture stimulation twice a week and dietary guidance to 
reduce their total food intake by half for 3 months, and their body weight, 
body fat percentage, fat mass, lean mass, muscle mass, muscle fraction, 
body water mass, basal metabolic rate, leg points, BMI, and visceral 
fat level were measured by a body composition analyzer in addition to 
abdominal circumference, and a paired-t test was conducted at the start 
and end of observation. Paired-t tests were performed at the beginning 
and end of observation.
Results: The significant differences were observed in abdominal circum-
ference (-10.4 cm), body fat percentage (-3.9%), visceral fat level (-2.17), 
and BMI (-2.8).
Conclusion: Auricular acupuncture stimulation may support weight loss 
by suppressing appetite during dietary restriction.

Grip strength correlated better with lean mass expressed in kg (r=0.70) than with % body lean 
(r=0.37).

Fig. 1. Correlation of Grip Strength vs Lean Mass (kg) and % Body Lean.
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covid19 pandemic. Others were excluded due to treatment gaps either 
because of irregular attendance or financial constraints. It is notable that 
these outcomes were achieved with relatively low doses of semaglutide, on 
average less than one third of the maximum dose licensed for the treat-
ment of obesity.
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PO4.088
An evaluation of an emotional eating pilot intervention  
for UK adults eligible for Tier 3 weight management support

Marwood, J. R.1; Sirin Ayva, A.2; Heywood, N.2; Marks, B.3; Gately, P.2; 
Edwards, S.2
1Obesity Institute and School of Health, Leeds Beckett University, Leeds, UK 
2MoreLife (UK) Ltd, Churchwood Hall, Leeds, UK 
3Salford Eating Disorder Service, Greater Manchester Mental Health Trust, 
Manchester, UK

Introduction: Emotional eating is common in people living with obesity, 
but there is currently limited support for this within weight management 
services. MoreLife, a UK weight management provider, identified emo-
tional eating as a significant difficulty faced by many of their clients and 
developed a group therapy intervention to address and reduce emotional 
eating, with the aim of improving chances of success within a subse-
quent Tier 3 intervention. MoreLife asked researchers at Leeds Beckett 
University to conduct an independent evaluation of the efficacy and 
acceptability of the pilot. 
Methods: The pilot is being conducted with two separate groups of six 
clients, one which ended in October 2022, and the other which will end in 
March 2023. The intervention consists of eight 90-minute weekly sessions 
covering topics such as mindfulness, distress tolerance, urge surfing and 
body image. The clients completed questionnaire measures at baseline and 
at the end of the intervention to assess depression (1), anxiety (2), emotion 
regulation capacity (3), emotional eating (4) and binge eating (5).
Results: The results of the evaluation will be presented. Quantitative 
analysis will determine the efficacy of the pilot through examination of 
emotional eating scores, binge eating, general emotion regulation capac-
ity, depression, and anxiety pre- and post-pilot, and in comparison to a 
wait-list control group. The acceptability of the pilot will be determined 
through the use of focus groups to gather client feedback. Focus group 
data will be analysed and key themes will be presented. 
Conclusion: This evaluation will demonstrate the efficacy and acceptabil-
ity of an eight-week emotional eating intervention pilot for service users 
eligible for Tier 3 weight management support. The findings will enable 
the service to improve and expand on their offering, and will provide 
vital insight to enhance the development of similar services for those who 
experience emotional eating. 
References
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Conclusion: Our findings (in the short term) are consistent with previous 
reports that males show greater adherence to a therapeutic intervention 
for obesity, by exhibiting more effective weight loss than females. In the 
long term (up to 1 year), females who remained compliant with rTMS 
protocol lost more weight than males suggesting a greater sensitivity to 
the therapeutic effects of rTMS, likely due to a closer proximity of the 
brain to the scalp at the prefrontal cortex, or increased cortical excitability 
due to estrogens exposure⁴.
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Low dose semaglutide use for weight loss in an Emirati 
population living with obesity: a retrospective study

Allum, M.; Buckley, A.; Suliman, M.; Lessan, N.; Mohammed, N.;  
Azaizeh, A.; Suliman, S.
Imperial College London Diabetes Centre, Abu Dhabi, UAE

Introduction: Semaglutide subcutaneous injection has been widely used 
since it was first made available in the United Arab Emirates in 2020, 
when it was licensed for the treatment of type 2 diabetes (T2D) in a dose 
of up to 1mg weekly. Semaglutide has since been licensed in the USA 
for the treatment of obesity at higher doses, up to a maximum of 2.4mg 
weekly. Patients living with obesity and without T2D have been prescribed 
this medication off-label for weight loss on a self-funding basis, often pre-
ferring to stay on lower doses because of the lower cost. Our aim was to 
assess outcomes of semaglutide use in our weight management clinic at 
Imperial College London Diabetes Centre (ICLDC) in Abu Dhabi.
Method: A search was performed of the ICLDC database from 1st 
October 2020 to 30th September 2022. Weight and demographic data 
were recorded for all patients without a diagnosis of T2D who received 
subcutaneous semaglutide for a minimum of 3 continuous months at an 
average dose ≥0.5mg weekly and who attended for regular follow-up.
Results: We identified 87 patients with weight measurements both at 
initiation and on completion of three months’ treatment and 27 patients 
with weight data for six months. For the three-month group mean age at 
the start of treatment was 39.7 years, median BMI was 34.0 kg/m² and of 
those 80 were Emirati, six were other Arab ethnicity and one was non-
Arab. 66 patients (76%) were female and 22 patients (25%) had history of 
bariatric surgery (15 had sleeve gastrectomy, six had gastric bypass and 
one gastric band). Median total body weight loss at three months was 
6.6% (IQR 3.4-9.1) (p=0.02) using a mean weekly dose for the period of 
0.64mg semaglutide (SD 0.17). For those completing six months treat-
ment median total weight loss was 11.5% (IQR 7.7-15.5) (p=0.03) with 
a mean weekly dose of 0.68mg (SD 0.18). Weight loss was not associated 
with age, gender, BMI and history of bariatric surgery. 
Conclusion: In this predominantly Emirati population, patients who 
attended regular follow-up achieved significant weight loss with sema-
glutide therapy, which was greater at six months than at three months. 
Many patients were excluded from the study due to insufficient data as 
they received medication refills remotely, a common practice since the 
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her body weight right after the procedure. In this patient, after excluding 
secondary causes, such as hypothyroidism and hypocortisolism, an off-la-
bel GLP-1 RA with semaglutide up-titrated to 2 mg once weekly. On this 
therapy, patient successfully reduced her weight (minus 12 kg during four 
months of therapy). The patient tolerates the therapy with no side effects. 
Conclusion: This is a unique case presenting successful GLP-1 RA bailout 
therapy in a patient with failed bariatric surgery.

PO4.091
Innovative Psychological Treatment for Mental and Metabolic 
Health Disorders

Hamilton, H. C.
BreakThrough! LLC, Seattle, WA, United States of America

Mental Health Disorders contribute to the development of metabolic 
syndrome.
Introduction: It has been well established that mental health disorders 
such as depression, anxiety and life trauma often precede the develop-
ment and onset of emotional eating, disordered eating behaviors, and eat-
ing disorders. This symposium presents an overview of integrated care as 
well as resources, evidence based practices, and tools that support MH in 
recovery from metabolic and eating disorders.
Integrated Weight Management Therapy (IWMT) is a fully supported 
intervention that provides a framework for understanding and working 
with the key psychological disorders that contribute to the development 
of metabolic disorders such as obesity. This session begins with a review 
of neuro biological factors, peer-reviewed research, evidence-based 
practices. Participants will explore the relationships between addiction 
and mood disorders (depression, anxiety, trauma), as well as the psycho 
social factors (personality, relationships, and environment) that influence 
emotional and unhealthy eating. The differences and similarities between 
mental and behavioral health (BH) interventions are discussed with guid-
ance for how health providers can support MH recovery for sustainable 
BH change
The presentation uses both Power Point, online resources, and handouts 
to engage the audience in discussions of challenging topics. The presen-
tation concludes with a discussion on the key aspects of developing and 
implementing successful interventions in individual, group and virtual 
settings. Participants will appreciate the knowledge, humor, tools, and 
practices that can help their patients recover from emotional eating.
The session closes with a review of integrated care initiatives and our suc-
cess with evidence-based online and in-person interventions (approved 
by the American Counseling Association, NADAAC, & NBCC) that meet 
mandates for integrated care.

PO4.092
What is the Impact of Prebiotic Supplementation 
on Depression Symptoms in Patients with Obesity?

Ben Othman, R.; Zemni, Z.; Gamoudi, A.; Berriche, O.; El Ghali, C.;  
Mizouri, R.; Ben Amor, N.; Mahjoub, F.; Jamoussi, H.
Obesity Research Unit, National Institute of Nutrition, Tunis,Tunisia

Introduction: People with obesity are at risk of psychological complica-
tions such as anxiety and depression. The objective of this study was to 
assess the effect of prebiotic supplementation in addition to a weight loss 
program on depression symptoms in an adult population with obesity.
Methods: Interventional study involving 30 patients with obesity consult-
ing the obesity unit of the National Institute of Nutrition in Tunis between 
May and August 2022. Patients were divided into 2 groups matched for 
age, sex and BMI: diet alone and prebiotics (30g carob/day). All patients 
were screened for anxiety symptoms using the HAD score (depression 
dimension). The questionnaire was administered at T0 and one month 
after the start of the diet (T1).
Results: The mean age was 40.3 ±6.7 ±years with a female predominance 
(80% of women).

PO4.089
The GLP-1 analogue battle: Effects of semaglutide 0.5mg/
weekly versus liraglutide 3mg/daily on anthropometric 
parameters after 3 months in a real world-scenario

Pujol, A.1; Blanco, J.2; Gil, A.3; Nicolau, J.1
1Endocrinology and Nutrition Department, Hospital Universitari Son LLátzer. 
IdIsBa. Palma de Mallorca (Baleares). Spain 
2Nutriclinic, Clínica de Nutrición y Metabolismo. Palma de Mallorca (Baleares). 
Spain. 
3Clínica Quirón Rotger. Palma de Mallorca (Baleares). Spain

Introduction: The prevalence of obesity is reaching a pandemic status. 
The SCALE trials showed that liraglutide 3mg among people with obe-
sity (PwO) was effective to reduce bodyweight and related complications. 
The fact that almost two thirds of the patients did not achieve the desired 
weight loss with the maximum dose of liraglutide made almost manda-
tory the development of other pharmacological options. The STEP trials 
1-5 showed the effectiveness of semaglutide in reducing bodyweight in a 
dose-dependent manner. Moreover, the STEP 8 trial proved the superi-
ority of semaglutide 2.4 mg/week compared with liraglutide 3mg/daily. 
We aimed to assess the effects of sc semaglutide 0.5mg/weekly compared 
to liraglutide 3mg/daily in PwO on anthropometric parameters in a real 
world-scenario for 3 months. 
Methods: We evaluate retrospectively 179 PwO (91.9%♀, 45.7±10years 
and 33.3±7kg/m2) who received treatment with aGLP-1 as add on ther-
apy to lifestyle interventions. Patients were evaluated baseline and after 
3 months. 99 patients were prescribed sc semaglutide 0’5mg/weekly with 
an off-label indication for weight reduction. These patients were compared 
with 80 patients treated with 3mg/daily liraglutide sc. The main reason for 
the prescription of sc semaglutide was economic. Body composition was 
evaluated using a bioimpedance device (Tanita MC 580M®). 
Results: Baseline weight was significantly greater with semaglutide com-
pared to liraglutide (97.19±21.09 vs 90.73±21.88kg; p<0.01) as well as 
fat mass (42.43±15.04 vs 34.84±16.07kg; p<0.01), whereas baseline lean 
mass was lesser among subjects treated with semaglutide (31.62±7.56 
vs 45.69±15.51kg; p<0.01). PwO experienced a significant reduction in 
weight using sc semaglutide 0.5mg/weekly (96.67±20.83 vs 91.44±19.6kg; 
p<0.01) or liraglutide 3mg/daily (90.73±21.88 vs 80.13±18.38kg; p<0.01). 
No significant differences were seen between the amount of weight loss 
(5.28±4.22 vs 5.72±1.62kg; p=0.5) in the two groups. Furthermore, both 
groups were comparable regarding fat mass (2.69±5.34 vs 0.96±4.22kg; 
p=0.3) and fat free mass (0.86±1.63 vs 1.03±0’94kg; p=0.07) after 3 months 
of treatment with both aGLP1. Side effects were gastrointestinal and tran-
sient and comparable between groups. 
Conclusion: Subcutaneous semaglutide 0.5mg and liraglutide 3mg are 
effective treatments for reducing weight safely among PwO in a real-world 
scenario at short term and without a negative impact on fat-free mass. 
Moreover, low doses of semaglutide were similar to liraglutide 3mg in 
reducing bodyweight at short term.

PO4.090
First experience with GLP-1 RA for bailout treatment in a 
patient after unsuccessful effect of bariatric surgery

Bolek, T.; Jurica, J.; Focko, B.; Péč, M. J.; Galajda, P.; Samoš, M.; Mokáń, M.
I. internal department, Jessenius faculty of Medicine in Martin, Commenius 
University in Bratislava, University hospital in Martin

The weight reduction therapy in those who does not lose weight after a 
bariatric surgical procedure remains challenging. Recently, glucagon-like 
peptide receptor agonists (GLP-1 RA) have been introduced for pharma-
cological weight reduction therapy. We would like to report our first expe-
riences with this pharmacological treatment in a case of patient who did 
not lose weight after gastric sleeve resection surgery. 
Case Presentation: A 40-year old female patient, who underwent bariat-
ric/metabolic surgery (gastric sleeve resection) during COVID-19 pan-
demics (2020) presented with severe obesity, with significant increase in 
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PO4.094
Patients with severe obesity with different degree of 
glucose metabolic deterioration: FINDRISC score, circulating 
adipokines and visceral adiposity index

Mai, S.1; Mele, C.2; Guzzaloni, G.3; Maestrini, S.4; Marzullo, P.5; Scacchi, M.6
1Istituto Auxologico Italiano, IRCCS, Laboratory of Metabolic Research, S. 
Giuseppe Hospital, Piancavallo (VB), Italy 
2University of Piemonte Orientale, Department of Translational Medicine, 
Novara, Italy 
3Istituto Auxologico Italiano, IRCCS, Division of General Medicine, S. Giuseppe 
Hospital, Piancavallo (VB), Italy 
4Istituto Auxologico Italiano, IRCCS, Laboratory of Clinical Analyses, S. Giuseppe 
Hospital, Piancavallo (VB), Italy 
5University of Piemonte Orientale, Department of Translational Medicine, 
Novara, Italy; Istituto Auxologico Italiano, IRCCS, Laboratory of Metabolic 
Research, S. Giuseppe Hospital, Piancavallo (VB), Italy 
6Istituto Auxologico Italiano, IRCCS, Laboratory of Metabolic Research, S. 
Giuseppe Hospital, Piancavallo (VB), Italy; Istituto Auxologico Italiano, IRCCS, 
Division of General Medicine, S. Giuseppe Hospital, Piancavallo (VB), Italy; 
University of Milan, Department of Clinical Sciences and Community Health, 
Milan, Italy

Introduction: Hyperglycemia and type 2 diabetes mellitus (T2DM) have 
become globally widespread in last years and are important causes of mor-
bidity and mortality. The incidence of these abnormalities is very high in 
patients with obesity. Early detection of prediabetes is extremely import-
ant because early intervention with lifestyle modification can prevent the 
progression to T2DM, which is often underdiagnosed being commonly 
asymptomatic and frequently not recognized until random blood glucose 
is measured. Visceral obesity is associated with altered adipocytokine pro-
duction, deterioration of insulin sensitivity and increased risk of devel-
oping diabetes. Based on these considerations, the present study aimed 
at exploring in a large sample of patients with severe obesity, the preva-
lence of prediabetes and diabetes and measuring in these groups, circu-
lating adipokines and an indicator of visceral fat function associated with 
cardiometabolic risk, known as visceral adiposity index (VAI). We also 
evaluated the reliability of the Finnish diabetes risk score (FINDRISC) in 
patients with severe obesity.
Methods: The study enrolled 634 patients with severe obesity (mean 
age 50.14±14.9 yrs; mean BMI 47.37±7.4 kg/m2, 371/263 F/M) who 
were admitted to San Giuseppe Hospital, Piancavallo, IRCCS, Istituto 
Auxologico Italiano, through out 2 years. All patients underwent evalua-
tion analysis of glucose homeostasis assessed by oral glucose tolerance test 
(OGTT) and measurement of the two adipokines leptin and adiponectin. 
Calculation of VAI and FINDRISC score was carried out for each patient.
Results: Patients with severe obesity were first classified as having normo-
glycemia (NG) or prediabetes (impaired fasting glucose, IFG, or impaired 
glucose tolerance, IGT) or type 2 diabetes (T2DM) according to the 
American Diabetes Association diagnostic criteria. Among the 634 partic-
ipants, 278 (44%) had normoglycemia, 295 (46%) had prediabetes and 61 
(10 %) had previously unknown diabetes. The FINDRISC score increased 
with worsening of glucose tolerance and was significantly (p<0.05) dif-
ferent between the groups. As expected, circulating levels of adiponectin, 
which is known to increase insulin sensitivity, were statistically lower in 
the diabetes group compared to normal and prediabetes (p<0.05), while 
leptin levels did not change. VAI was significantly higher in the diabetes 
group compared to the normoglycemic or prediabetic (p<0.05), and neg-
atively correlated with adiponectin levels (p<0.0001).
Conclusion: Prediction of type 2 diabetes is important for timely inter-
vention and to avoid chronic complications associated with this disease, 
especially in patients with severe obesity. Previously unknown of T2DM 
was present in one tenth of patients with severe obesity. The FINDRISC 
score maintained its capability of predicting T2DM also in this particular 
population. As expected adiponectin, a marker of diabetes and cardio-
vascular disease risk, was lower in patients with T2DM and, interestingly, 
negatively correlated with an index of cardiometabolic risk such as VAI.

There was a significant weight loss in each group (diet only group: -2.5 kg 
p=0.001 and prebiotic group: -2.2 kg, p=0.003). However, for the compar-
ison between groups, there was no significant difference (p=0.7). At T0, 
depression related symptoms were present in 93,3% of the patients in the 
diet alone group (33.3% doubtful symptoms and 60% certain symptoms) 
and for the prebiotic group, depression related symptoms were present in 
80% of patients (26.7% doubtful and 53.3% certain). At T1, there was a 
significant improvement in the HAD-depression score for the diet alone 
group (mean difference=2.5, p<0,001) and for the prebiotic group (mean 
difference=3.1, p=0.01). There was no statistically significant difference 
between the two groups for the improvement of HAD-depression score 
between T0 and T1 (p=0.3).
Conclusion: The prevalence of depression symptoms was high in our 
population with obesity. The improvement of the symptomatology expres-
sion was not related to prebiotic consumption. It’s probably related to the 
weight loss itself.

PO4.093
Change in body image and quality of life in people with 
obesity during a low-calorie formula-based diet - Results from 
the LION study

Wiechert, M.1; Reik, A.1; Thurner, N.1; Schederecker, F.2; Hauner, H.1; 
Holzapfel, C.1
1Institute for Nutritional Medicine, Technical University of Munich, School of 
Medicine, University Hospital “Klinikum rechts der Isar”, Munich, Germany 
2Epidemiology, Department of Sports and Health Sciences, Technical University 
of Munich, Munich, Germany

Introduction: Studies have demonstrated associations between obesity 
and various mental health problems. The present analysis examined the 
change in body image as well as in quality of life during an 8-week formu-
la-based low-calorie diet.
Methods: Adults with a body mass index (BMI) between 30.0 and 
39.9 kg/m² and without severe diseases were recruited for the Lifestyle 
Intervention (LION) study. Participants underwent an 8-week weight loss 
intervention with a formula-based low-calorie diet providing approx-
imately 800 kcal/day. In addition, 200 g of starch-free vegetables and 
calorie-free beverages (e.g., water, tea, coffee) were allowed to increase 
compliance. Before and after the intervention, anthropometry, body image 
(Body Appreciation Scale (BAS), Multidimensional Body-Self Relations 
Questionnaire – Appearance Scale (MBSRQ-AS)), and quality of life 
(Impact of Weight on Quality of Life – Lite (IWQOL-Lite)) were assessed. 
The Wilcoxon signed-rank test was used to analyze changes in weight, 
BMI, body image, and quality of life. In addition, changes in weight, body 
image, and quality of life were examined using multiple linear regression.
Results: In total, 320 participants (64.7% women) with a median BMI of 
34.1 (interquartile range (IQR): 4.5) kg/m² and a median age of 45.0 (IQR: 
18.0) years were enrolled in the study. The 272 participants who com-
pleted the weight loss intervention lost 11.6 (IQR: 4.9) kg of body weight. 
After the intervention, most measures of body image (exceptions: appear-
ance orientation and overweight preoccupation) (p<0.001) and all quality 
of life domains (p<0.01) significantly improved. Changes in body image 
(exception: self-classified weight) and quality of life were not dependent 
on total weight loss. Instead, the individual score before the intervention 
was significantly associated with changes in body image and quality of 
life. Participants with a lower score before the intervention have shown a 
greater change than participants with a higher score.
Conclusion: In this study, body image and quality of life changed after 
weight loss. These changes are dependent on the respective value before 
the intervention and independent of total weight loss. The LION study 
is limited by a missing control group. Due to the importance of mental 
health, further research should evaluate measures to promote positive 
body image using specific measurement tools and examine how to pro-
mote positive body image.
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participants, data for 8,877 apparently healthy participants were included. 
Body size phenotypes were classified into metabolically healthy normal 
weight (MHNW), metabolically abnormal normal weight (MANW), met-
abolically healthy participants with obesity (MHO), and metabolically 
abnormal participants with obesity (MAO) based on body mass index and 
metabolic syndrome. Periodontal status was assessed using the WHO’s 
community periodontal index. Multivariate logistic regression analyses 
were conducted to evaluate association with periodontal disease and body 
size phenotypes.
Results: In analyses stratified by the metabolically abnormal normal 
weight (MANW) and metabolically healthy normal weight (MHNW) 
phenotypes, prevalence of mild and severe periodontitis were higher in 
individuals with MANW phenotype (Odds ratio (OR) 1.488 [95% confi-
dence interval(CI) 1.167-1.898] and OR 1.769 [1.291-2.425], respectively) 
after adjusting for age, sociodemographic factors, lifestyle behaviors and 
dental factors. A similar significant association was found in individuals 
with metabolic abnormal participants with obesity (MAO) phenotype 

PO4.095
Effect of periodontitis on body size phenotypes in apparently 
healthy adults: The Korean National Health and Nutrition 
Examination Survey 2013-2015

Lyu, Y.; Kim, S.; Kim, J.
Department of Endocrinology and Metabolism, Chosun University Hospital, 
Gwang-Ju, Republic of Korea

Backgrounds: Periodontal disease is prevalent disease in patients with 
metabolic syndrome. Although several metabolic risk factors are associ-
ated with periodontitis, association between periodontitis and body size 
phenotypes has not been fully determined. Thus, the aim of this study was 
to evaluate association between periodontitis and body size phenotypes in 
apparently healthy adults.
Methods: This study was based on the data from the Korean National 
Health and Nutrition Examination Survey (KNHANES), conducted 
by the Korean Ministry of Health and Welfare in 2013–2015. Of 22,948 
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Tab. 3. Association between periodontitis and body size phenotypes.

Tab. 2. Characteristics of the study population according to body size phenotypes.
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PO4.097
Uricemia and lipid profile in adult population with obesity

Zemni, Z.1; Dhieb, N.1; Mizouri, R.1; Sdiri, C.2; Ben Othman, R.1;  
Ben Amor, N.1; Berriche, O.1; Mahjoub, F.1; Jamoussi, H.1
1Obesity Research Unit, National Institute of Nutrition, Tunis,Tunisia 
2Outpatient Departement and Functional Exlorations, National Institute of 
Nutrition, Tunis,Tunisia

Introduction: Hyperuricemia is associated with an increased risk of car-
diovascular diseases.The aim of this study was to examine the relationship 
between lipid profile and blood uric acid levels in an adult population 
with obesity. 
Methods: Retrospective study including 200 patients with obesity who 
consulted the Obesity Unit of the National Institute of Nutrition in Tunis 
in 2021. Data were collected from patients’ medical records. The lipid 
profile includes low-density lipoprotein (LDL), high-density lipoprotein 
(HDL), triglyceride (TG) and total cholesterol (TC). Hyperuricemia was 
defined as serum uric acid greater than 6 mg/dl (360 µmol/l).
Results: The average age was 47.21±13.88 years with a sexe ratio M/
F=0.33. Mean BMI was 41.2 ± 7 kg/m2. Dyslipidemia was found in 55.6% 
of cases. Hyperuricemia was found in 30.3% of cases. HDL cholesterol 
was inversely correlated with uric acid levels (r= - 0.2, P=0.005). However, 
there was no significant correlation between TC, LDL, TG and uric acid.
Conclusion: The results of our study showed a strong association between 
uric acid increase and lipid disorder in patients with obesity. The detec-
tion and treatment of these abnormalities will improve the cardiovascular 
prognosis of patients.

PO4.098
Association between abdominal obesity and diabetic 
neuropathy in type 2 diabetes: Results from a National Health 
Insurance Service–National Sample Cohort, 2015

Kim, C.1; Jeong, S.1; Kim, D.2; Kim, S.3
1Division of Endocrinology and Metabolism, Department of Internal Medicine, 
Sejong General Hospital, Bucheon, South Korea 
2Division of Endocrinology and Metabolism, Department of Internal Medicine, 
Ajou University School of Medicine, Suwon, South Korea 
3Division of Endocrinology and Metabolism, Department of Internal Medicine, 
The Catholic University of Korea

Introduction: Previous studies that reported associations between obe-
sity, measured by BMI or waist circumference, and diabetic neuropa-
thy(DN). It remains unclear whether diabetes are effect modifiers of the 
relationship between abdominal obesity and DN. To investigated the clin-
ical characteristics of diabetic neuropathy(DN) in type 2 diabetes with or 
without abdominal obesity in Korea
Methods: From the target population a representative sample cohort of 
1,021,208 participants was randomly selected, comprising 2.1% of the 
total eligible Korean population in 2006, and followed until 2015. Data 
source: NHIS-NSC: National Health Insurance Service–National Sample 
Cohort. We conducted a clinical analysis of 47,451 type 2 patients in 2015 
among cohort subjects.
Results: According to the analysis, 21.6% were diagnosed with DN. 
Subjects with DN had low body mass index(24.8±3.4 vs 25.1±3.4 kg/m2) 
and high waist circumference (85.5±8.9 vs 85.3±8.9 cm) and abdominal 
obesity (40.5% vs 38.9%) than subjects without DN. DN patients with 
abdominal obesity showed that older age, being female, low physical 
activity, high body mass index, high fasting glucose, the presence of car-
diovascular disease, a history of cerebrovascular accident, or peripheral 
arterial disease, the presence of hypertension or dyslipidemia, treatment 
with an oral hypoglycemic agent or insulin, a history of foot ulcers and 
amputation of foot and higher hospitalization than diabetic patients 
Conclusions: Abdominal obesity was associated with DN. DN patients 
with abdominal obesity need attention in treating elderly people, poor life 
style habits, high co-morbidities and complications, and high hospitaliza-
tion rates.

compared with MHNW phenotype (mild periodontitis; Odds ratio (OR) 
1.489 [95% confidence interval(CI) 1.236-1.795], severe periodontitis; 
Odds ratio (OR) 1.945 [95% confidence interval(CI) 1.527-2.478]) after 
adjustment for the above covariates.
Conclusions: Periodontitis was independently associated with a higher 
risk of MANW and MAO phenotypes in apparently healthy adults. To 
improve public health, Increased attention and implementation of precise 
strategies for identifying metabolic disease phenotype in individuals with 
periodontal disease may be clinically beneficial.

PO4.096
Intensive lifestyle intervention for remission of early type 2 
diabetes and weight-loss in primary care in Australia  
(DiRECT-Aus)

Hocking, S.1; Markovic, T.1; Lee, C. M.2; Picone, T.1; Gudorf, K.3; Colagiuri, S.1
1Central Clinical School, Faculty of Medicine and Health, University of Sydney, 
Sydney, Australia 
2School of Population Health, Curtin University, Perth, Australia 
3Diabetes Australia, Canberra, Australia

Introduction: Interventions using formula meal replacement diets to 
achieve substantial weight loss (≥10% body weight reduction) in individ-
uals with type 2 diabetes have achieved diabetes remission in >46% of 
participants at 12 months¹,². This study aimed to replicate these findings 
in an Australian primary care population.
Methods: A single-arm, open-label intervention study was conducted in 
25 primary care practices across New South Wales, Australia. Individuals 
aged 20 – 65 years, diagnosed with type 2 diabetes within the past 6 years, 
with body mass index (BMI) >27.0 kg/m² and an HbA1c at study entry 
of ≥6.5% (48 mmol/mol) or between 6.0% (42 mmol/mol) and 6.5% 
(48 mmol/mol) if taking glucose lowering medication (excluding insu-
lin) were recruited. The intervention was a 13-week commercial (Optifast, 
Nestle Health Science) micronutrient-replete meal replacement phase 
(3400 kJ (800 kcal)/day), an 8-week structured food reintroduction phase 
and a 32-week weight maintenance phase. Glucose lowering medica-
tions were withdrawn on commencing the meal replacement phase. The 
co-primary outcomes were remission of diabetes (HbA1c < 6.5% and no 
glucose lowering medications) and weight loss at 12 months.
Results: 189 participants were recruited from primary care practices and 
of these 155 comprised the intention-to-treat population. There were 
equal numbers of male and female participants with mean age 52.5 years, 
weight 107 kg, BMI 37.7 kg/m2 and HbA1c 7.1% (54 mmol/mol). Blood 
glucose lowering medications were used by 88% of participants at base-
line. At 12 months, diabetes remission was achieved in 85 (55%) partic-
ipants. Mean adjusted weight change at 12 months was -8.1%. Diabetes 
remission was proportional to weight loss and was achieved by 27 (87%) 
of 31 participants who lost >15%, 18 (75%) of 24 participants who lost 
10 – 15%, 19 (45%) of 42 participants who lost 5 – 10% and 21 (36%) 
of 58 participants who lost ≤5% body weight at 12 months. During the 
12-month follow-up period, there were 12 serious adverse events requir-
ing hospitalisation. Of these, two hospitalisations, for hypotension and 
hypoglycaemia, were related to the study intervention and required a 
reduction in antihypertensive medication and the discontinuation of the 
meal replacement phase of the intervention. No serious adverse events 
necessitated discontinuation from the study. 
Conclusion: At 12 months just over half of participants achieved remis-
sion of type 2 diabetes. The chance of diabetes remission was proportional 
to weight loss. However, with rapid weight loss, blood pressure needs to 
be monitored, particularly in those who remain on antihypertensive treat-
ment. This study confirms that remission of type 2 diabetes within 6 years 
of diagnosis is achievable in a primary care setting.
References
1. Lean ME et al. Primary care-led weight management for remission of 

type 2 diabetes (DiRECT): an open-label, cluster-randomised trial. Lancet 
2018;391:541–51.

2. Taheri S et al. Effect of intensive lifestyle intervention on bodyweight and 
glycaemia in early type 2 diabetes (DIADEM-I): an open-label, parallel-group, 
randomised controlled trial. Lancet Diab Endocrinol 2020;8:477–89.
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PO4.099
Semaglutide Weight Loss and Metabolic Parameters 
Outcomes: A 1-Year Multicentered Study

Ghusn, W.1; Fansa, S.1; Nicolalde, B.1; De La Rossa, A.1; Cifuentes, L.1; 
Sacoto, D.1; Anazco, D.1; Gala, K.1; Campos, A.1; Feris, F.1; Hurtado, M. D.2; 
Acosta, A.1
1Precision Medicine for Obesity Program, Division of Gastroenterology and 
Hepatology, Department of Medicine, Mayo Clinic, Rochester, MN 
2Division of Endocrinology, Diabetes, Metabolism, and Nutrition, Department of 
Medicine, Mayo Clinic, Jacksonville, Florida

Introduction: Obesity is a highly prevalent, chronic, and relapsing dis-
ease, that carries substantial medical and financial burdens. Semaglutide, 
a glucagon-like peptide-1 receptor agonist, is the most recently FDA-
approved anti-obesity medication (AOM). It has shown significant weight 
loss outcomes in multiple long-term randomized clinical trials and short-
term real-world studies. However, little is known about the weight loss 
and metabolic parameters outcomes in mid-term real-world studies. 
We aim to evaluate weight loss outcomes associated with semaglutide in 
patients with overweight and obesity with and without type 2 diabetes 
(T2DM) at 1 year follow-up.
Methods: We performed a retrospective, multicenter (Mayo Clinic 
Hospitals: Minnesota, Arizona, and Florida) data collection on the use 
of semaglutide for the treatment of obesity. We included patients with a 
body mass index (BMI) ≥27 kg/m2 who were prescribed weekly semaglu-
tide subcutaneous injections. We excluded patients taking other AOMs, 
with a history of bariatric procedure, and with an active malignancy or 
pregnancy. Our primary end point was total body weight loss percentage 
(TBWL%) at 1 year. Secondary end points included proportion of patients 
achieving ≥5%, ≥10%, ≥15%, and ≥20% TBWL%, change in metabolic and 
cardiovascular parameters (blood pressure, HbA1c, fasting glucose and 
lipid panel), TBWL% of patients with and without T2DM, and frequency 
of side effects during the first year of therapy. Categorical data were ana-
lyzed using the Fisher exact test and continuous data using matched pair 
t-test. Data are presented as mean ± standard deviation.
Results: We included 305 patients in the analysis (73% female, age 49± 
12.4 years, 92% white, BMI 41.1±9.9 kg/m2, 26% T2DM). Baseline char-
acteristics and weight management visit details are presented in Table 
1. In the entire cohort, the TBWL% was 13.4± 7.9% at 1 year (P< 0.001, 

Tab. 1. Baseline demographic, comorbidities, visits information and  
clinical outcomes.

Fig. 1. Total body weight loss percentage (TBWL%) (A), TBWL% between 
patients with and without type-2 diabetes mellitus (T2DM) (B), categorical 
TBWL% at 3, 6, 9, and 12 months (C) and reported side effects (D).

n= 110; Figure 1A). Patients with T2DM had a lower TBWL% of 10.1± 
8.7% (n=26) compared to those without T2DM of 16.7± 6.5% (n=52; 
p=0.001) at 1 year (Figure 1B). The percentage of patients that lost more 
than 5% of their body weight was 82%, more than 10% was 65%, more 
than 15% was 41%, and more than 20% was 21% at 1 year (Figure 1C). 
Semaglutide treatment significantly decreased systolic (p<0.001) and 
diastolic (p= 0.01) blood pressure by 6.8/2.5 mmHg; total cholesterol by 
10.2 mg/dL (p<0.001); LDL of 5.1 mg/dL (p= 0.04); and triglycerides of 
17.6 mg/dL (p=0.005). Half of the patients experienced side effects related 
to the medication use (154/305) with the most reported being nausea 
(38%) and diarrhea (9%) (Figure 1D). 
Conclusion: Semaglutide was associated significant weight loss and met-
abolic parameters improvement at 1 year in a multi-site real-world study, 
demonstrating its effectiveness in the treatment of obesity, in patients with 
and without T2DM.

PO4.100
Does probiotics consumption improve glycemic parameters in 
adults with obesity?

Ben Othman, R.; Zemni, Z.; El Ghali, C.; Douiri, W.; Berriche, O.; Mizouri, R.; 
Ben Amor, N.; Mahjoub, F.; Jamoussi, H.
Obesity Research Unit, National Institute of Nutrition, Tunis,Tunisia

Introduction: Alteration of gut microbiota leads to increased intestinal 
permeability, inflammation, and metabolic disorders. The aim of our 
study was to determine the effect of probiotic supplementation on glyce-
mic parameters in addition to a weight loss program.
Methods: This is an interventional study including 30 obese patients con-
sulting the obesity unit of the Institute of Nutrition in Tunis. The patients 
were divided into 2 groups matched for age, sex and BMI: diet alone and 
probiotics (1 tablet of Lactibiane*/day). Glycemic parameters (fasting 
blood glucose, HbA1c, fasting insulin levels and HOMA index= insulin 
resistance score) were assessed at T0 and at one month after the interven-
tion (T1). 
Results: The mean age was 42.3 ±5.7 years with sex ratio Male/Female 
=0.25. Diabetes was found in 6.7% of patients in the diet alone group and 
13.3% of patients in the probiotic group (the difference between the two 
groups was not significant p=0.3). There was no significant difference 
between the two groups for glycemic parameters at T0 (fasting blood glu-
cose (FBG), HbA1c, fasting insulin levels and HOMA index).
For the diet alone group, there was a significant decrease only in HbA1c 
between T0 and T1 (p=0.03). For the probiotic group, we found a signifi-
cant decrease in all glycemic parameters: FBG (p=0.03), HbA1c (p=0.03), 
insulin levels (p=0.009) and insulin resistance score (p=0.008).
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(CV) on the X-axis and LDL-C on the Y-axis. A lateral funnel graph was 
drawn with both arms of the funnel plotting the higher ( mean +2SD) and 
lower ranges ( mean-2SD). The exercise was repeated for different cut-offs.
Results: From the analysis, we obtained the optimum CV that would 
prevent the overlap between two classes and thus leading to misclassi-
fication. For the 2018 American College of Cardiology/American Heart 
Association Guideline, we observed that the optimum CV of 23% pre-
vents overlap. For the 2012 Canadian Cardiovascular Society Guidelines, 
we observed that the optimum CV of 13% prevents overlap. The 2019 
European Society of Cardiology/European Atherosclerosis Society 
Guidelines which contain multiple cut-offs, optimum CV of 9%, 5%, and 
12% prevented overlap between 70 mg/dL and 100 mg/dL, 100 mg/dL, 
and 116 mg/dL and 116 mg/dL and 190 mg/dL respectively.
Conclusion: The current study brings forth the necessity of determining 
the coefficient of variation of a parameter in the laboratory based on the 
prevailing clinical guidelines to prevent the misclassification of individu-
als. Although the afore method still has unresolved imprecision, still by 
adopting the strategy, the laboratories can align their quality requirement 
as per the prevailing clinical requirements.

PO4.103
Hybrid Closed Loop in obesity: to each his own (algorithm)!

Tecce, N.1; Chirico, G.1; Verde, L.1; Foglia, A.3; Colao, A.1; Barrea, L.3; 
Muscogiuri, G.2
1Dipartimento di Medicina Clinica e Chirurgia, Unit of Endocrinology, Federico II 
University Medical School of Naples, Via Sergio Pansini 5, 80131 Napoli, Italy 
2Dipartimento di Scienze Umanistiche, Università Telematica Pegaso, Via Porzio, 
Centro Direzionale, isola F2, 80143 Napoli, Italy 
3Unità operativa complessa di Medicina Interna P.O. dei Pellegrini, Via 
Portamedina alla Pignasecca, 41, 80134 Napoli NA

Introduction: Currently, patients with type 1 diabetes (T1D) have the 
option of being treated with Hybrid Closed Loop (AHCL) systems, which 
allow insulin delivery to be modulated according to glycemic values. 
These systems do not allow any kind of anthropometric or laboratory 
characteristics to be used to enhance the devices’ capabilities. Thus, the 
aim of our study was to investigate the efficacy of AHCL systems in sub-
jects with T1D and with obesity compared to normal-weight subjects in 
terms of metabolic control.
Methods: Forty-one subjects with T1D and normal weight (BMI 18.8-
24.9 Kg/m2) or obesity (BMI 30.3-36.6 Kg/m2) were treated with AHCL 
and were enrolled in this retrospective observational study. BMI, fasting 
plasma glucose, Hba1c, lipid profile, creatinine, Time In Range 70-180mg/
dl (TIR), Time above range with glycemia 180-250mg/dl (TAR 180-250), 
Time above range >250mg/dl (TAR>250), Time Below range with glyce-
mia 70-54mg/dl (TBR 70-54), Time Below range <70mg/dl (TBR<54) and 
glycemic variability were assessed. 
Results: We enrolled 41 subjects (13M/28F; age:47± 12 years; BMI: 26.7±4.9 
kg/m2; mean duration of T1D: 26 ± 12 years). Hba1c (8.6±2% vs 7.4±0.8 %, 
p=0.021) and TG (122±70mg/dl vs 73±29mg/dl, p=0.012) were shown to 
be significantly higher in patients with obesity when compared to normal 
weight subjects while there were no differences in terms of fasting plasma 
glucose, total cholesterol, HDL, LDL and creatinine. AHCL prediction algo-
rithms showed different efficacy in patients with obesity when compared 
with normal weight patients: although the TIR (mean 63.1±16.4), TAR>250 
(mean 9.2±10.5) and both TBR 70-54 (mean 1.1±1.1) and TBR<54 (mean 
0,4±1) did not show statistically significant differences, patients with obe-
sity when compared to normal weight patient showed higher TAR 180-250 
(23.9±8.3% vs 34.3±10.1%, p=0.003) and higher prevalence of high (>36%) 
glycemic variability (33.3% vs 66.7% p=0.05).
Conclusion: T1D subjects with obesity had worse glycemic control, 
evidenced not only by laboratoristic parameters such as higher levels of 
Hba1c and triglycerides but also by the higher TAR 180-250 and greater 
presence of patients with high glycemic variability when compared with 
normal weight. This suggests that AHCL algorithms should also take into 
account the anthropometric characteristics of the subjects in order to 
better tailor insulin treatment.

A statistically significant difference between the diet alone group and the 
probiotic group was found only for the decrease in fasting blood glucose 
(p=0.02).
Conclusion: Probiotics are superior to diet alone in improving the glyce-
mic profile. Thus, they therefore have their place in the therapeutic arsenal 
of pre-diabetes and diabetes in patients with obesity.

PO4.101
Prediabetes, metabolic syndrome and their relationship 
to cardiovascular risk

Mihneva, V.1; Bogomilov, I.2; Daskalova, I.1
1Department of Endocrinology, Military Medical Academy-Sofia 
2Department of Endocrinology, Military Medical Academy-Sofia, Department of 
Pharmacology and Toxicology, Medical University of Sofia, Sofia, Bulgaria

The main question that arises when defining the condition prediabetes 
is - should it be called a disease? There is a consensus among medical 
professionals that diabetes mellitus (DM) is a separate disease and not 
only a risk factor for the development of cardiovascular disease (CVD), 
as it has recently been modern to define. DM was classified as a separate 
disease because of the wide range of complications accompanying hyper-
glycemia - macrovascular diseases, microvascular diseases and various 
forms of neuropathy, along with metabolic disorders, which are observed 
in patients with DM. Patients with diabetes have an increased risk of 
developing ischemic heart disease, stroke and/or peripheral vascular dis-
ease, along with developing retinopathy, chronic kidney disease, bladder 
dysfunction, erectile dysfunction, orthostatic hypotension, gastropa-
resis, skin diseases and others. In various ways, these conditions can be 
attributed to prolonged hyperglycemia. Although in a narrow sense DM 
is a “risk factor” for these diseases or disorders, their aggregation justifies 
the classification of DM as a separate disease. For this reason, the defini-
tion of prediabetes as a separate disease is still not fully justified. However, 
all the listed complications of diabetes, although much less often, occur 
in some patients with a pre-diabetic condition. It is for this reason that 
review of the available literature may shed light on the clinical significance 
of prediabetes.

PO4.102
Determining Quality Goals for LDL-C using prevailing clinical 
guidelines as a roadmap

Tomo, S.; Sankanagoudar, S.; Banerjee, M.; Sharma, P.
Department of Biochemistry, All India Institute of Medical Sciences, Jodhpur, 
Rajasthan, India

Introduction: LDL Cholesterol (LDL-C) is one of the treatment tar-
gets for dyslipidemia in obese individuals. The LDL-C levels in a patient 
decide the treatment strategies and the mode of lipid-lowering therapy. 
Various societies have brought forth guidelines based on LDL-C levels 
for the initiation of lipid-lowering therapy. The 2018 American College 
of Cardiology/American Heart Association Guideline considers LDL-C 
cut-offs of 190 mg/dL and 70 mg/dL for deciding on lipid-lowering 
therapy. Similarly, the 2019 European Society of Cardiology/European 
Atherosclerosis Society Guidelines and 2012 Canadian Cardiovascular 
Society Guidelines recommends the use of various LDL-C cut-offs for the 
starting of lipid-lowering therapy.
As a result, the accuracy of the estimation of LDL-C in laboratories affects 
the clinical decision and outcome in patients with dyslipidemia. The mis-
classification of patients into different groups due to inaccurate estimation 
of LDL-C would lead to inappropriate treatment decisions. In this study, 
we assessed the principle of setting the goal of Coefficient of variation 
of LDL-C based on the guideline cut-off such that the clinical decision 
of initiation of lipid-lowering therapy is not affected due to the assay 
inaccuracy.
Methods: For the study, we focussed on determining the coefficient of vari-
ation for LDL-C based on the clinical requirement. We took three guide-
lines with their respective cut-offs. We plotted the Coefficient of variation 
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baked goods included fibres (n=15, including beta-glucan, wheat fibre, 
inulin, guar gum, resistant starch, arabinoxylan, fructooligosacharides), 
phytosterol (n=2), soybean (n=2), quinoa powder (n=1), plant proteins 
(n=1), flaxseed (n=1), seaweed (n=1), palm tree (n=1) and green tea 
(n=1). Most studies recommended no change to participants’ regular diets 
besides consumption of the reformulated products. Overall, studies had 
low risk of bias across all domains and moderate to low quality of evidence 
in the outcomes according to GRADE. In most trials, intake of reformu-
lated baked food impacted at least one cardiometabolic biomarker (n=21) 
and seldomly impacted anthropometric measures (n=5). Meta-analysis of 
11 trials on fibre-enriched bread (mean fibre intake 12g/day, median dura-
tion 4 weeks, IQR 4-12) reduced total cholesterol (TC; MD -0.20mmol/L; 
95%CI -0.34, -0.07; p=0.004; I2=42%), LDL-C (MD -0.16mmol/L; 95%CI 
-0.28, -0.05; p=0.006; I2=48%), glucose (MD -0.26mmol/L; 95%CI -0.48, 
-0.04; p=0.02; I2=62%) and insulin (MD -2.71µU/ml; 95%CI -3.75, 
-1.67; p=0.00001; I2=18%) concentrations. No effects were observed on 
anthropometric indices, HDL-C, triglycerides, HbA1c, HOMA-IR or BP. 
Sensitivity analysis had no impact on the overall direction of the effect 
size. Greater evidence was available for reduction of TC and LDL-C with 
bread enriched with fibre adding less than 15g/day. 
Conclusion: Baked goods incorporating a range of ingredients (mostly 
fibre), induced small reductions in cardiometabolic markers most often 
without weight change. High heterogeneity in intervention foods makes 
drawing conclusions difficult, further compounded by low quality of evi-
dence and small sample size of trials. Potential for baked goods reformu-
lation using fibre sources is promising but requires stronger study design 
and larger trials.

PO4.106
VLCKD: a suitable nutritional approach for people with 
obesity and glucose derangements?

Chirico, G.1; Docimo, A.1; Verde, L.1; Tecce, N.1; Colao, A.1; Barrea, L.2; 
Muscogiuri, G.1
1Dipartimento di Medicina Clinica e Chirurgia, Unit of Endocrinology, Federico II 
University Medical School of Naples, Via Sergio Pansini 5,80131 Naples, Italy 
2Department of Human Sciences, Pegaso Telematic University, Naples, Italy

Introduction: The VLCKD is an established diet regimen with pos-
itive metabolic effects. Based on that, it was hypothesized that VLCKD 
could also have positive effects on glucose metabolism and insulin resis-
tance, as well as obesity. Specifically, we aimed to investigate the efficacy 
of VLCKD on glucose metabolism in people with obesity compared to 
Mediterranean Diet.
Methods: In this cross-sectional study anthropometric parameters 
(weight, height and waist circumference), body composition (by bio-
impedance analysis) and biochemistry data (fasting blood glucose, insu-
lin and HbA1c) of people with obesity that underwent to VLCKD were 
collected before and at the end of active phase of the ketogenic protocol. 
Finally, Homeostasis Model Assessment of Insulin Resistance (HoMA-IR) 
was calculated.
Results: Fifty people with obesity were enrolled of whom 32 reached the 
end of the active phase of VLCKD (M5/F27, aged 37.33±15.91 years). 
At the end of the active phase, the average weight loss was nearly 11,8% 
of initial weight, with significant reduction in BMI (36.90±5.15 kg/m2 
vs 32.53±7.54 kg/m2, p=0.001), waist circumference (106.83±15.8 cm vs 
97.05±23.36 cm, p=0.009) and fat mass (40.32±6.01 % vs 35.15±11.47 %, 
p=0.008). No significant changes were found in fat free mass (59.68±6.01 % 
vs 58.28±16.94%, p=0.641).
We also detected a significant improvement in fasting blood glucose 
(89.94±11.5 mg/dl vs 82.66±9.4 mg/dl, p=0.002) compared to the base-
line. Finally, comparison from baseline to the end of active phase of 
VLCKD of HOMA-IR showed an improving trend in insulin sensitivity 
although it was not statistically significant (p=0.127).
Conclusion: Our results suggest that VLCKD can be a suitable nutri-
tional approach for people with obesity and glucose derangements. 
Indeed, VLCKD allows a faster weight loss compared to other nutri-
tional approaches [1] thus rapidly shortening the history of obesity and 

PO4.104
Stimulation of the beta-2-adrenergic receptor with 
salbutamol activates human brown adipose tissue

Hoekx, C. A.1; Straat, M. E.1; Van Velden, F. H.2; Pereira Arias Bouda, L. M.2; 
Dumont, L.3; Blondin, D. P.3; Boon, M. R.1; Martinez Tellez, B.1; Rensen, P. C.1
1Division of Endocrinology, Department of Medicine, Leiden University 
Medical Center, Leiden, 2333 ZA, the Netherlands, Einthoven Laboratory for 
Experimental Vascular Medicine, Leiden University Medical Center, Leiden, 2333 
ZA, the Netherlands 
2Section of Nuclear Medicine, Department of Radiology, Leiden University 
Medical Center, Leiden, 2333 ZA, the Netherlands 
3Centre de Recherche du Centre Hospitalier Universitaire de Sherbrooke, 
Sherbrooke, Québec, QC J1H 5N4, Canada, Department of Medicine, Division of 
Neurology, Université de Sherbrooke, Sherbrooke, Québec, QC J1H 5N4, Canada

Background: Although the beta-3-adrenergic receptor (ADRB3) is the 
most important activating adrenergic receptor on brown adipose tissue 
(BAT) in rodents, the key adrenergic receptor involved in human BAT 
activation is currently unknown. As we recently revealed that the ADRB2 
is the main contributor in activating human brown adipocytes in vitro, we 
aimed to assess whether the ADRB2 agonist salbutamol activates human 
BAT in vivo.
Methods: We performed a randomized double-blinded crossover trial in 
10 young and lean men to compare the effects of single intravenous bolus 
of the ADRB2 agonist salbutamol without and with the ADRB1/2 antago-
nist propranolol on glucose uptake by BAT, assessed by a dynamic 2-[18F]
fluoro-2-deoxy-D-glucose ([18F]FDG) PET-CT scan, resting energy 
expenditure and circulating lipids (i.e., primary outcomes). 
Results: Salbutamol, compared to salbutamol with propranolol, increases 
glucose uptake by BAT, but not skeletal muscle and white adipose tissue, 
and as well as energy expenditure and heart rate without affecting lipids. 
The salbutamol-induced glucose uptake by BAT positively associates with 
the increase in energy expenditure. Notably, participants with high salbu-
tamol-induced glucose uptake by BAT have a lower body fat mass, waist-
hip ratio and serum LDL-cholesterol concentration. 
Conclusion: Specific ADRB2 agonism activates human BAT, which war-
rants investigation of ADRB2 activation in long-term studies.

PO4.105
Impact of reformulated baked goods interventions on 
cardiometabolic health: a systematic review and  
meta-analysis of randomised controlled trials lasting three 
weeks or more

Osagie, A. M.; Garcia, A.; Combet, E.
College of Medical, Veterinary & Life Sciences > School of Medicine, Dentistry & 
Nursing, University of Glasgow, United Kingdom

Introduction: Reformulation modifies foods recipes by adding or remov-
ing ingredients to improve the nutritional profile of the food and consumer 
health. Here, we focus on the effectiveness of baked goods reformulation 
on cardiometabolic health.
Methods: We reviewed (Prospero CRD42021284807) controlled trials 
reporting the impact of baked goods reformulation on anthropometric 
measurements, lipid profile, blood pressure (BP), glucose/insulin lev-
els, glycated haemoglobin (HbA1c) and homeostasis model assessment 
of insulin resistance (HOMA-IR) in adults. Studies were retrieved from 
PubMed, Web of Science and EMBASE, and findings were synthesised 
narratively, with a sub-group meta-analysed [(pooled mean difference 
(MD) with 95% confidence interval (CI), random effects model)]. In this 
abstract, only studies lasting >=3 weeks are included. Risk of bias of stud-
ies and Grading of Recommendations, Assessment, Development, and 
Evaluation (GRADE) were carried out. Sensitivity (leave-1-out) and sub-
group analyses were performed according to dose and duration to evalu-
ate the robustness of results and sources of heterogeneity. 
Results: Twenty-five trials (duration 3-24 weeks, n=1078 participants) 
were included, and 11 trials meta-analysed (n=289). Trials reformulated 
bread (n=15), biscuits/cookies (n=9), bagel (n=1). Ingredients added to 
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The adherence to MD was inversely correlated to HOMA-IR (r:-0.400; 
p:0.004) and directly correlated with ISI (r:0.296, p:0.039). Among the 
MD food, fish was directly related with ISI (r:0.394, p:0.005) and inversely 
related with HOMA-IR (e r: -0.327, p: 0.019) (Table 1). 
Conclusions: A strict adherence to the MD, and in particular the con-
sumption of fish, is associated to a lower IR in PNDO and this was proba-
bly mediated by high content of polyunsaturated fatty acids.
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PO4.108
Association of BMI and serum levels of copper, Cu/Zn ratio, 
uric acid, and lipids in women with obesity

Matovinović, M.1; Zaninović, L.2
1Department of Internal Medicine, Division of Endocrinology, University 
Hospital Centre Zagreb, Zagreb, Croatia 
2Department of Laboratory Diagnostics, University Hospital Centre Zagreb, 
Zagreb, Croatia

Introduction: Patients with obesity may develop a paradoxical nutritional 
deficiency, which also includes altered serum Zinc and Copper 1,2. The 
condition is often not sufficiently recognized, and therefore not connected 
to lipid status. The aim of the present study was to test the association 
between BMI and levels of copper and Cu/Zn ratio in younger compared 
to elderly women with obesity and between normal or elevated cholesterol 
levels. 
Patients and Methods: In this cross-sectional study, 85 women with obe-
sity, median age 46,6 (25th,75th percentile 38.0, 59.0) years and median 
BMI 39.2 (25th,75th percentile 35.0, 43.8) kg/m2 treated at the Croatian 
Obesity Treatment Referral Center, a collaborative Center of EASO at the 
Division of Endocrinology in the University Hospital Center Zagreb were 
included. The study was approved by the Ethics Committee of our institu-
tion. There were measured blood levels of copper, zinc, uric acid, choles-
terol, triglyceride, HDL, and LDL. All data were analyzed with the JASP 
0.16.4 software. Most data were not normally distributed according to the 
Shapiro–Wilk test, therefore are expressed as medians and 25th, and 75th 
percentiles. Correlations between parameters were tested using a two-
tailed Spearman’s correlations test and p < 0.05 was considered significant. 
Results: In the whole group we found a significant correlation between 
uric acid, copper, and Cu/Zn ratio with BMI (r=0.497, p<0.001; r=0,369 
p<0.001; r=0.393, p<0.001). We divided the group according to age. In the 
group of patients younger than 46.6 years (n=45), a significant correla-
tion was found only with BMI and uric acid (r=0.452, p=0.004), but in 
the group of patients older than 46.6 years (n=40), BMI was significantly 
correlated with copper and Cu/Zn ratio (r=0.534. p=<0.001; r=0.472, 
p=0.002). Then we divided the group according to the cholesterol value. 
In the group with cholesterol less than 5.0 mmol/L there was found a sig-
nificant correlation between uric acid, copper, and Cu/Zn ratio with BMI 
(r=0.609, p<0.001; r=0.544, p<0.001; r=0.570, p<0.001), but in the group 
with cholesterol greater than 5.0 mmol/L we found no statistically signif-
icant correlation.
Conclusion: We showed a significant difference in the correlation of BMI 
and serum levels of copper, Cu/Zn ratio, and uric acid between younger 
and elderly women with obesity, and between women with normal and 
elevated cholesterol levels. These results were made on a small number of 
subjects and further research is needed. 
References
1. Hernández-Mendoza H. et al. Serum zinc levels are associated with obesity 

and low-density lipoprotein cholesterol in Mexican adults. Journal of Trace 
Elements in Medicine and Biology, 2022. 

2. Yang H. et al. Obesity is associated with copper elevation in serum and tissues, 
Metallomics, 2019.

thus the obesity-related damage on glucose metabolism. Finally, the same 
entity of weight loss is accompanied by a greater improvement of glucose 
metabolism when it is obtained by VLCKD compared to other nutritional 
approach such as MD [2-5] and this could be due to VLCKD property to 
preserve muscle mass, i.e. tissue important for metabolic activities. 
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The Mediterranean Diet: effects on insulin resistance and 
secretion in people with obesity

Docimo, A.1; Verde, L.1; Vetrani, C.1; Barrea, L.2; Colao, A.1; Muscogiuri, G.1
1Department of Clinical Medicine and Surgery, Section of Endocrinology, 
Diabetology and Andrology, University Federico II, Naples, Italy 
2Department of Human Sciences, Pegaso Telematic University, Naples, Italy

Introduction: It is well known that a higher adherence to the 
Mediterranean Diet (MD) is associated to a lower risk of developing type 
2 diabetes (T2DM). However it is less clear if this is caused by a “food 
cluster” or a single MD food effect on the insulin-resistance (IR) and/or 
on the insulin-secretion (IS).
Aim: The main aim of the study was to investigate the association between 
the adherence to MD, the IR and the IS, indirectly measured, in people 
affected by obesity without diabetes (PNDO).
The secondary aim was to determine if the food cluster or a single MD 
food is linked to IR and/or IS.
Methods: Participants underwent to an oral glucose tolerance test (OGTT) 
and an evaluation of IR (HOMA-IR and ISI) and of IS (HOMA-β, OGIS 
e β-cell function). The adherence to MD was determinated through the 
PREDIMED questionnaire (0-5, 6-9, ≥10 for low, intermediate and high 
adherence, respectively).
Results: Sixty-two PNDO were enrolled (9M/53F, 43.7±12 years, BMI 
36±6.1 kg/m2). The 18% of the PNDO had Impaired Fasting Glucose 
(IFG) whilst the 13% had Impaired Glucose Tolerance (IGT).
Despite there were no significant differences in terms of BMI, PNDO with 
elevated MD adherence showed significantly lower values of HOMA-IR 
(p<0.05) compared to an intermediate adherence and higher values of ISI 
(p<0.05) compared to a low MD adherence. 

Tab. 1. Main results of the study participants on the demographic and 
antropometric parameters and insulin-sensibility and secretion indexes.

Parameters
Low adherence
(PREDIMED: 0-5)
(n=12)

Intermediate 
adherence
(PREDIMED: 6-9)
(n=36)

High adherence
(PREDIMED: ≥10)
(n=14)

Gender (M/F) 4/8 3/33 2/12

Age (Years) 41±14 45±12 45±11

BMI (kg/m2) 39±7 36±6 35±6

WC (cm) 120±27 113±14 107±13

HOMA-IR 4.1±1.1 5.0±2.9 2.3±0.9‡

HOMA-β 18±5.5 20±5.9 10±4.1

OGIS (ml × min-1 
× m-2) 395±62 406±72 440±52

ISI ((mg/dL)2/(μU/
mL)2)-1/2) 2.7±0.9 3.0±2.0 4.5±2.6*

β-cell function 
(mg/µU) 0.5±0.2 0.6±0.5 0.8±0.3

The data are presented in terms of an average and standard devation (SD)  
* p < 0.05 vs. low adherence, one-way ANOVA with multiple comparisons 
adjustment (Least Significant Difference, LSD) ‡ p < 0.05 vs. intermediate 
adherence, one-way ANOVA with multiple comparisons adjustment (Least 
Significant Difference, LSD)
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PO4.110
The impact of Reset Health programmes on glycaemic control 
and requirement for anti-hyperglycaemic medication

Phung, A.1; Falvey, L.1; Brown, A.2; Patel, D.3; Kwan, J.4; Steinmo, S.5;  
Eaton, D.1; Chow, L.1; McGowan, B.6
1Reset Health Ltd, London, UK 
2University College London, London, UK 
3Royal Free Hospital, London, UK 
4Darent Valley Hospital, Kent, UK 
5University College London Hospital, London, UK 
6Guy’s and St Thomas’ Hospital, London, UK

Background: Reset Health delivers individualised health programmes 
utilising time-restricted eating and a low carbohydrate, moderate protein 
diet to those with type 2 diabetes (T2DM). Significant weight loss can 
improve glycaemic control. The aim of this retrospective service evalua-
tion was to assess the impact of the programmes on glycaemic control and 
requirement for anti-hyperglycaemic medication.
Method: 82 members with T2DM were enrolled over 2 years. 54.9% 
(n=45) were female, mean age 53±8.6years, weight 98.6±21.2kg, BMI 
35±6.7kg/m2 and HbA1c 57±9.7mmol/mol at baseline. Mean time on the 
programme was 49±24 weeks. Members were reviewed every 12 weeks.
Results: 76.8% (n=63) started the programme on anti-hyperglycaemic 
medication; 67.1% (n=55) were taking oral medication only and 12.2% 
(n =10) were taking injectables, such as insulin or GLP-1 analogues. 
Mean weight loss was 7.3±7.2kg and mean reduction in HbA1c was 
6.1±9.5mmol/mol. For those starting on anti-hyperglycaemic medication, 
11% (n=9) had a dose reduction of one medication and 4.9% (n=4) had a 
reduction in the number of medications.
Conclusion: These results support that Reset Health programmes can 
facilitate significant weight loss, improve glycaemic control and reduce 
requirement for anti-hyperglycaemic medication.

PO4.111
Obesity is in the “house”. What do medical doctors and 
surgeons think about the presence and impact of obesity?

Marina, I.1; Muelas, M.1; Terrones, M.1; Bleda, D.1; Yupanqui, P.1;  
Rodriguez, G.2; Ruiz Pombo, M.1
1Internal Medicine Department. Hospital de Viladecans. Institut Català  
de la Salut 
2Surgery Department. Hospital de Viladecans. Institut Català de la Salut

Introduction: More than 1 billion people worldwide are líving with obe-
sity. This number is still increasing and by 2030, it is predicted that 1 in 5 
women and 1 in 7 men will live with obesity (BMI ≥30kg/m2). All the bur-
den that comes along with it, especially the impact on healthcare facilities, 
has not been direct or indirect evaluated. After admitting that obesity is 
in fact a chronic disease, healthcare professionals need to create scientific/
economic evidence of the heavy impact it has on hospital/primary care 
budgets. In this paper, we humbly wanted to contribute to this evidence.
Materials-Methods: From September 1st to 30th, we sent a questionnaire 
to all the specialists of our hospital. The questionnaire was divided into 
3 different parts. First, we determined the anthropometric and asked for 
a specialty. Then, they were asked for questions related to their opinion 
in terms of considering obesity as a chronic disease followed by other 
questions about the impact of obesity in their day-to-day clinical activity. 
Finally, they were asked for the knowledge on obesity medical treatment 
and if they thought that this could change the prognosis of the disease that 
they were treating.
Results: A total of 63 medical doctors of 17 different medical and surgical 
specialties kindly answered the questionnaire. 82’5% and 81% of the pro-
fessionals thought that obesity was in fact a chronic disease and clinically 
equal to diabetes, hypertension, or chronic obstructive pulmonary dis-
ease. Almost all the professionals (96%) thought that obesity was present 
in patients and in diseases they were treating. Also, 61’9% thought that 
obesity was present in 2 of 4 patients they see, and 27% in 3 out of 4. 
Moreover, in this question there were differences statistically significant 

PO4.109
Overweight population in real world: weight and 
cardiometabolic outcomes with GLP-1 RAs treatment

Vaz De Assunção, G.1; Casal De Andres, H.2; Chumbianca Vela, E.2; 
Echeverria Andueza, S.2; Paredes, S.1; Silva Froján, C.2;  
Escalada San Martin, J.2
1Endocrinology, Diabetes and Metabolism Department, Centro Hospitalar e 
Universitário do Porto 
2Endocrinology and Nutrition Department, Clínica Universidad de Navarra

Introduction: Adiposity, especially visceral fat, is associated with insulin 
resistance, which in turn leads to hyperglycemia, hypertension, dyslipid-
emia, and other metabolic abnormalities. GLP1-RAs have been shown to 
improve weight loss (WL) and obesity-related comorbidities. The real-
world data on the cardiometabolic characterization of overweight popula-
tion and its outcomes after GLP1-RAs treatment is still scarce.
Objectives: Assessment of anthropometry, associated comorbidities, car-
diometabolic biomarkers and WL outcomes after GLP1-RAs treatment, in 
an overweight population.
Material-Methods: Single-centre retrospective cohort study of patients 
with overweight. Weight loss outcomes and metabolic parameters after 
GLP1-RA treatment were evaluated. Statistical analysis was performed 
with IBM SPSS v.23.
Results: The study included 146 patients evaluated between January 2016 
and March 2022, with mean age of 51.35±14.3 years-old, mean weight of 
78.29±9.2 kgs, mean BMI of 27.89±1.7 kg/m², 107(73.3%) were women 
and 14 had a previous history of bariatric surgery. Forty-one patients 
(28%) reported to perform ≥150 minutes of physical activity per week 
and 52 patients (35.9%) reported to follow a nutritional plan. The most 
frequent comorbidity associated was dyslipidemia, present in 46.6% of 
the patients. NAFLD was present in 44.1%, 23.3% had gastro-oesopha-
geal reflux disease (GERD) and 38.4% exhibited osteoarthritis related 
pain. Thirty-one patients(21.3%) had hypertension, 13.7% diabetes, 
17.1% prediabetes and 8.9% sleep apnoea. All patients were prescribed 
GLP1 RAs, but only 102 patients(69.9%) initiated pharmacological treat-
ment, with a median follow-up time on drug of 9 months (P5-18). In 
the last evaluation, 39 patients were no longer under pharmacological 
treatment, 2 abandoned due to failure (2.0%), 23 due to efficacy (22.5%) 
and 14 stopped it(13.7%). The other 63 were still under treatment with 
Liraglutide(17.5% on 3mg, 12,7% on 1.8mg, 1.6% on 1.2mg and 1.6% 
on 0.6mg)(n=21) or Semaglutide (47.6% on 1mg and 19.0% on 0.5mg)
(n=42). Patients exhibited greater improvement regarding complaints of 
GERD (n=26 vs n=19, p=0,035) and osteoarthritis related pain (n=43 vs 
n=25, p<0.001) and 2 patients(2.0%) achieved hypertension remission. 
When comparing the first and last evaluations, patients evidenced signifi-
cant improvements regarding mean BMI (28.1±1.4 vs 26.0±2.3; p<0.001), 
glucose (107.82±36.9 vs 99.06±25.2; p=0.002), A1c (5.9±1.4 vs 5.55±0.7; 
p=0.007), LDL-cholesterol (114.83±42.3 vs 103.32±35; p=0.014) and ALT 
(26.3±20 vs 22.58±15.6; p=0.039) and median insulin [12.55 (7.2-17.9) vs 
9.4 (6-13.3); p<0.001], triglycerides [97 (76.5-140.5) vs 87 (61.5-116.5); 
p=0.004] and GAMA-GT [19 (13.5-34) vs 16 (13-29); p=0.002]. On the 
contrary, there were no statistically significant changes regarding HDL-
cholesterol or AST.
Conclusion: Even patients with BMI-overweight present several obesi-
ty-related complications, highlighting the need for early interventions 
in this population. GLP1 RAs are an interesting option for achieving not 
only weight loss but also an improvement in metabolic alterations adding 
cardiovascular protection to its overall benefits.
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Methods: Retrospective cohort study. Patients included in PAPO-
Contingency from May 2020 to October 2022 and PAPO-Traditional 
from October 2018 to April 2020 were evaluated. The PAPO-Traditional 
is a multidisciplinary program effected by physicians, nutritionists, psy-
chologists, and psychiatrists and consists of 7 visits in six months, and 
PAPO-Contingency consisted of 2 face-to-face visits (baseline and 6 
month-of-follow-up) and 5 remote visits. The effectiveness of the pro-
grams was evaluated at six months of follow-up through changes in 
anthropometric and biochemical parameters, metabolic comorbidities, 
mental health comorbidities, and quality of life.
Results: A total of 218 patients were included: 67 in PAPO-Contingency 
and 151 in PAPO-Traditional. At baseline, the mean age was 44±12.1 
years for PAPO-Contingency and 46±13.6 years in PAPO-Traditional 
(p=0.392). Women were predominant in both cohorts (70%). The mean 
weight was 110±25 kg in the PAPO-Contingency group and 109±23 kg in 
the control group (p=0.389). At six months of follow-up, both the PAPO-
Contingency and the PAPO-Traditional showed statistically significant 
improvements in anthropometric, biochemical, mental health, and qual-
ity of life parameters. When comparing the effectiveness of the programs, 
the traditional PAPO was superior to PAPO-Contingency in consultation 
attendance (6 vs. 4 visits, p=0.001), weight loss (-4.07 vs. -1.59 percentage, 
p<0.001), improvement in HDL-C (4.38 vs. -1.55 mg/dL, p=0.001), AST 
(-8.73 vs. 0.60 UI/L, p=0.001), and self-esteem in quality life question-
naire (-1.55 vs. 4.38 score, p=0.02). Instead, there was an improvement 
in A1c in PAPO-Contingency compared to PAPO-Traditional (-0.44 vs. 
-0.21%, p=0.047). There was a positive correlation between the num-
ber of consultations attended and weight loss (r -2.38, p=0.003) in the 
PAPO-Traditional.
Conclusions: The patients who completed both programs presented 
improvements in anthropometric and biochemical parameters, anxiety 
and depression scores, and quality of life. However, when comparing the 
effectiveness of the programs, the PAPO-Traditional was superior to the 
PAPO-Contingency in weight loss. One factor related to weight loss suc-
cess was the number of visits attended.

between surgical and medical specialities, yet majority of the surgical field 
thought >50% of their patients were living of obesity. Up to 81% of the 
doctors thought that obesity has a direct impact on their patients, and 8 of 
10 thought that obesity treatment may change the prognosis of the disease 
there were treating. Finally, encouraging 95’2% thought obesity can be 
treated and modified.
Conclusions: Obesity is very much prevalent in the community, but even 
more in the healthcare settings. The vast majority of the medical doctors 
of different specialties recognize obesity as a chronic disease. They also 
think that is hugely present in their day-to-day clinical activity and with 
an important impact in the diseases they deal with. Moreover, they think 
that treating obesity can change the prognosis of those diseases. It seems 
desirable, that obesity has a multidisciplinary approach especially in the 
healthcare facilities were different specialist share patients so it is logic to 
put the patient in the center.

PO4.112
Effectiveness of a multidisciplinary program for obesity 
during the COVID-19 pandemic in a tertiary care institution 
in Mexico City

Chávez Manzanera, E. A.; Cardona Vicario, M.
Obesity Clinic and Eating Behaviors at Instituto Nacional de Ciencias Médicas Y 
Nutrición Salvador Zubirán

Introduction: During the COVID-19 pandemic, it was necessary to 
reconvert hospital centers to confront the health emergency, requiring 
the implementation of telemedicine to continue monitoring patients. 
Therefore, the Obesity Clinic of the National Institute of Medical Sciences 
and Nutrition Salvador Zubirán developed modifications of its Assistance 
Program for Patients with Obesity known as PAPO, becoming a hybrid 
model with face-to-face and virtual visits “PAPO-Contingency”. Our 
objective was to determine the effectiveness in weight loss, control of 
comorbidities, and quality of life in PAPO-Contingency compared to the 
traditional program “PAPO-Traditional”.

Tab. 1. Anthropometric, biochemical, and comorbidities data comparison at baseline of the 
program PAPO-Contingency versus PAPO-Traditional.

PAPO = Program of Attention to Patients with Obesity, IQR = Interquartile range, BMI: Body 
Mass Index; BP: Blood pressure, HAD = Scale Hospital Anxiety and Depression.
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Results: Of the 59,379 studies retrieved, 213 met eligibility. Most of the 
excluded studies specifically related to bariatric weight loss surgical pro-
cedures or interventional techniques which could not be more broadly 
generalised to healthcare service provision. Of the 213 studies included 
most studies (182: 86%) involved specialist care pathway interventions 
that related to elective surgical procedures such as anaesthesia, airway, 
and pain management. Few studies focused on interventions related to 
care provision of the physically larger body such as safe moving and han-
dling (22; 10.4%) and patient mobility (1: 0.5%). Patient deterioration 
(162; 77%), patient injury (132; 63%) and medication safety were the most 
frequently measured outcomes.
Conclusion: Priority research funding is urgently needed to address 
the lack of evidence currently informing healthcare service delivery for 
patients with extreme obesity acutely admitted to hospital. 
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PO4.113
Healthcare Service Interventions to Improve the Healthcare 
Outcomes of Hospitalised Patients with Extreme Obesity: 
An Evidence and Gap Map

Hales, C.; Chrystall, R.; Haase, A. M.; Jeffreys, M.
Faculty of Health, Te Herenga Waka - Victoria University of Wellington, Aotearoa 
New Zealand

Introduction: Hospitalised patients with extreme obesity have poorer 
healthcare outcomes compared to normal weight patients(1). How hos-
pital services are coordinated and delivered to meet the care needs of 
patients with extreme obesity is poorly understood. This evidence and 
gap map (EGM) aimed to identify and assess the available evidence on 
healthcare interventions to improve healthcare outcomes for hospitalised 
patients with extreme obesity(2). 
Methods: A standardised five-stage EGM method was used to develop 
an intervention–outcome framework; identify current evidence; critically 
appraise the quality of evidence, extract, code, and summarise data in rela-
tion to the EGM objectives; and create a visualisation map to present find-
ings(3). EPPI Reviewer Web software was used to generate an interactive 
EGM (see Figure 1). The intervention-outcomes framework developed 
from internationally recognised health system performance and quality 
standards consisted of nine intervention (specialist workforce, special care 
pathways, assessment tools, equipment, moving and handling, specialist 
care areas, education, care bundles/packages, patient mobility) and six 
outcome categories (safety, effectiveness, efficiency, timely access, patient 
experience, health equity). Inclusion criteria were systematic reviews and 
primary studies that reported on health service interventions aimed to 
improve healthcare outcomes for hospitalised patients with extreme obe-
sity in the inpatient setting. Thirteen medical and health electronic data-
bases were searched to identify studies for eligibility(2). 

Tab. 2. Comparison of the change from baseline to six-months of follow-up of Traditional PAPO 
vs. Contingency PAPO.

PAPO = Program of Attention to Patients with Obesity, IQR = Interquartile range BMI: Body 
Mass Index; BP: Blood pressure, HAD=Scale Hospital Anxiety and Depression.
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p=0.3, respectively) as well as the loss of fat mas (2.6±3.4 vs 2.7±6.4kg; 
p=0.9) were comparable between the two groups. Besides, not only base-
line and final lean mass (45±14.6 vs 46.2±16.3kg; p=0.7 and 44.8±10.3 
vs 47.4±13.4kg; p=0.6, respectively) but also lean loss mass (1.1±1.3 vs 
0.1±2kg; p=0.2) were not statistical different. No differences regarding 
side effects were seen between the two groups. 
Conclusions: Liraglutide 3mg is an effective AOM among women in 
their postmenopausal period in terms of weight and fat mass loss. It is 
extremely important to encourage the adoption of a physical exercise rou-
tine to avoid losing muscle mass during weight loss.

PO4.115
Barriers to accessing publicly funded specialist weight 
management services in England: A multi-perspective 
qualitative study

Coulman, K. D.1; Blazeby, J. M.2; Macleod, J.3; Owen Smith, A.4
1Health Economics Bristol, Population Health Sciences, University of Bristol, 
National Institute for Health Research Bristol Biomedical Research Centre, 
Population Health Sciences, University of Bristol,Centre for Academic Primary 
Care, Population Health Sciences, University of Bristol, Bristol, UK 
2National Institute for Health Research Bristol Biomedical Research Centre, 
Population Health Sciences, University of Bristol, Bristol, UK 
3Centre for Academic Primary Care, Population Health Sciences, University 
of Bristol, The National Institute for Health Research Applied Research 
Collaboration West (NIHR ARC West), University Hospitals Bristol and Weston 
NHS Foundation Trust, National Institute for Health Research Bristol Biomedical 
Research Centre, Population Health Sciences, University of Bristol, Bristol, UK 
4Health Economics Bristol, Population Health Sciences, University of Bristol, 
Bristol, UK

Introduction: People living with severe and complex obesity in England 
(estimated to be 7-8% of the population (1)), are eligible to be referred to 
publicly funded specialist weight management (WM) services according 
to national guidance. These provide multi-disciplinary weight manage-
ment support including nutritional and psychological support, pharma-
cotherapy, and surgical treatment where appropriate. Only a very small 
percentage of people who are eligible for WM interventions in England, 

PO4.114
Effectiveness of liraglutide 3mg as an antiobesity medication 
among women in their postmenopausal period

Blanco Anesto, J.1; Nicolau Ramis, J.2
1Nutriclinic, Clínica de Nutrición y Metabolismo 
2Endocrinology and Nutrition Department. Clinica Rotger

Introduction: Changes in body composition secondary to estrogen depri-
vation and age make menopause a complex period in women. During 
midlife, there is not only an increase and redistribution of body fat but 
also a decrease in lean mass. Moreover, a diminished basal metabolic 
rate makes both weight loss and maintenance even more difficult among 
women during menopause. Despite lifestyle changes remain the corner-
stone of the treatment of overweight and obesity among women at mid-
life, they may face additional barriers, such as the presence of vasomotor 
symptoms, mood disorders and sleep disturbances. In this sense, antiobe-
sity medications (AOM), such as liraglutide 3mg could help these women 
not only diminish but also maintain weight loss. However, data regarding 
the effectiveness of liraglutide on body weight and composition during 
menopause are scarce. 
Methods: 32 postmenopausal women and 48 premenopausal women 
attending an obesity clinic treated with liraglutide 3mg for three months, 
added on lifestyle measures, were compared. Weight, BMI, hip and waist 
circumference, fat mass (kg and %) and lean mass were registered baseline 
and after 3 months of treatment with liraglutide 3mg. 
Results: Postmenopausal women were older than premenopausal women 
(56.5±5.2 vs 39.2±7 years; p<0.0001). Baseline (91.8±24.9 vs 90±19.8kg; 
p=0.7) and final weight (82.6±22.9 vs 78.5±14.7kg; p=0.3), as well as 
the amount of weight loss (9.2±5.8 vs 11.5±9.1kg; p=0.2) were com-
parable among post and premenopausal women. Initial (32.9±7.2 vs 
30.8±8.4kg/m2; p=0.3) and final (31.6±7.3 vs 30.3±5.1kg/m2; p=0.3) BMI 
as well as baseline and final waist (106.2±24.5 vs 104.7±13.3cm; p=0.7 
and 104±16.1 vs 99.2±29.1cm; p=0.2, respectively) and hip circumfer-
ence (107.2±22.5 vs 112.4±9.6cm; p=0.2 and 113±9.6 vs 104.1±28cm; 
p=0.4, respectively) were not significantly different. Initial and final fat 
mass (37.9±13.7 vs 34.6±11.7kg; p=0.5 and 36.9±17.9 vs 33.3±14.6kg; 

This Evidence and Gap Map provides a summary of research focusing on healthcare service interventions and healthcare outcome 
measures for hospitalised patients with extreme obesity. Studies included assess health service interventions aimed at improving 
healthcare outcomes for hospitalised patients with extreme obesity (BMI ≥ 40 kg/m2; weighing ≥ 150 kgs or having large physical 
dimensions that affect mobility and make moving and handling difficult).

Fig. 1. Evidence and Gap Map: Health Services Interventions to Improve the Healthcare Outcomes of Hospitalised Patients with 
Extreme Obesity.
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neuromuscular, and immunological systems with an adaptation that con-
tributes to the restoration of the homeostatic state. Therefore, based on the 
existing evidence, WBC can be described as:
1) a “training method” for the autonomic nervous system;
2) a novel anti-inflammatory and antioxidant treatment;
3) a treatment with beneficial effects on body composition and adipose 

tissue.
The effects of thermal stress on the human body elicit powerful physiolog-
ical responses with distinct characteristics that could possibly be further 
exploited to improve rehabilitation outcomes in various medical condi-
tions such as obesity and obesity related-comorbidities. Therefore, it is 
important to present the state-of-the-art of the ongoing studies regarding 
the potential use of WBC for medical use and emphasize its relevance as 
an adjuvant treatment in obesity.

PO4.117
The benefit of Standardized Preventive Procedure for the 
Management of Overweight and Obesity of Adults with a 
Focus on Counseling Care for People Living with Obesity

Vrabcová, H.1; Kosmovský, V.2; Gondášová, I.2
1Slovak coalition of people with obesity and overweight (SKLON) 
2Regional Public Health Office

Introduction: Obesity as a severe chronic disease is closely related to 
other non-transmissible diseases. It is a serious public health problem 
worldwide and has significant social, economic and health consequences. 
People with obesity should have the support they need to manage their 
weight long-term. They often suffer from stigma and discrimination, 
which can worsen their health.
We are building a comprehensive healthcare system focused on people 
living with obesity. The first clinical guidelines for managing adult obesity 
were published in 2021.
Our work aims to create a comprehensive procedure for the prevention 
and management of adults living with overweight and obesity in coun-
seling care.
Methods: In the National project “Creation of new and innovative proce-
dures for the performance of prevention and their introduction into med-
ical practice,” experts appointed by the Minister of Health created working 
groups that dealt with prevention in individual medical fields.
The work is divided into theoretical and practical parts. It is based on 
our analysis and synthesis of the latest international obesity prevention 
strategies and recommendations of WHO, EASO and professional medi-
cal societies in obesity prevention and management of adults living with 
obesity.
Results: Our work is a response to the absence of uniform preventive pro-
cedures in the management of the adult with obesity. Obesity prevention 
strategies must include a lifelong approach, focusing on preventing weight 
gain in overweight people, preventing obesity, and promoting weight 
maintenance after weight loss. Prevention of obesity should include, 
among other things, increasing literacy, education and information about 
rational nutrition, physical activity and changing habits and psychology.
Conclusion: Obesity is a severe public health problem and calls for 
transnational expert consultations and the Creation of multidisciplinary 
recommendations to promote and protect public health, to which all pop-
ulation groups worldwide have the right. People living with obesity should 
have the possibility of personal involvement, as their life experiences have 
unique and invaluable knowledge that can bring change in their journey 
to health.
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Funding: Supported by a grant from OP Human Resources MPSVR SR NF 
entitled: “Creation of new and innovative procedures for the performance of pre-
vention and their introduction into medical practice (code NFP312041R239)

however, receive one, and bariatric surgery rates are low compared with 
other European countries (1-3). A qualitative study was undertaken to 
understand the barriers to accessing specialist WM support from the per-
spective of different stakeholders. 
Methods: Specialist WM health professionals, general practitioners (GPs), 
commissioners of WM services, and people living with obesity (PLWO) 
who accessed publicly funded specialist WM after April 2019 were invited 
to participate in semi-structured interviews. Interviews focused on expe-
riences of delivering, commissioning, or accessing specialist WM before 
and after COVID-19. Thematic analysis, using techniques of constant 
comparison, was used to code interview transcripts and identify emerging 
themes. Data analysis occurred in parallel with data collection to allow 
emerging themes to inform further sampling. 
Results: 35 individuals (13 specialist health professionals, nine GPs, three 
commissioners, 10 PLWO) took part in the interviews. Barriers to access-
ing specialist WM services related to 1) Inadequate funding and capac-
ity, and commissioning challenges, 2) Under-recognition of obesity as 
a health issue, 3) Poor understanding of WM services and pathways, 4) 
Inefficient referral processes, 5) Supportive conversations about obesity 
not happening frequently across the health system and 6) Concern that 
reliance on remote WM provision since COVID-19 potentially widening 
inequalities in access. The overarching themes of ‘stigma’ and ‘low prior-
ity’ were reflected across all six areas.
Conclusion: Interviews with health professionals, commissioners of WM 
services and PLWO have identified key issues across different areas of the 
health system that need to be addressed to improve access to specialist 
WM services in England. Focus groups with key stakeholders are now 
planned to develop recommendations from these initial findings.
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WBC: a booster for rehabilitation in frail patients with obesity

Fontana, J.1; Capodaglio, P.2
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Whole-Body Cryostimulation (WBC) is currently used in selected facil-
ities as an add-on treatment to relieve the symptoms of rheumatoid 
arthritis, fibromyalgia, ankylosing spondylitis, muscle soreness after 
intense exercise. Recent evidence indicates a potential role of WBC also 
in depressive and anxiety syndromes, multiple sclerosis, parkinson, sleep 
disorders, post covid condition and obesity. More generally, WBC may 
have the potential to become an adjuvant therapeutic approach to existing 
rehabilitation strategies in frail patients. Its appeal is based also on its dual 
anti-inflammatory/antioxidant exercise-mimicking effects and metabolic 
effects. In fact, together with systemic inflammation, WBC seems to also 
reduce abdominal obesity and body mass in individuals with obesity and 
low fitness levels. This is of particular interest in a population with a high 
dropout rate from exercise programs and it is argued that it may unveil a 
new scenario in the treatment of obesity and related disorders. 
WBC is not just a symptomatic physical therapy, but rather represents an 
“adaptation therapy” due to the cryogenic stimulus over the entire body 
surface that induces reactions in the autonomic, endocrine, circulatory, 

D
ow

nloaded from
 http://karger.com

/ofa/article-pdf/16/Suppl. 1/1/3919110/000530456.pdf by guest on 23 June 2023



Obes Facts 2023;16(suppl 1):1–351
DOI: 10.1159/000530456

Abstracts 291

PO4.119
Virtual Group Multidisciplinary Saxenda Clinic; a service 
evaluation and a patients’ experience survey

Wigg, D.1; Bird, M.1; Williams, L.2; Kahal, H.1
1Bristol Weight Management and Bariatric Service, Southmead Hospital, North 
Bristol NHS Trust, BS10 5NB, Bristol, UK 
2Quality Improvement Team, Southmead Hospital, North Bristol NHS Trust, BS10 
5NB, Bristol, UK

Introduction: Liraglutide 3.0mg (Saxenda®) is the first available gluca-
gon like peptide-1 analogue on the NHS to treat obesity. It is available 
on the NHS for people with obesity (PwO); BMI ≥ 35 kg/m2 (or ≥ 32.5 
kg/m2 for those of minority ethnic groups) with pre-diabetes and a high 
risk of cardiovascular disease 1. The multidisciplinary clinic was launched 
in February 2022, led by a consultant endocrinologist & specialist dieti-
tian, as part of a tier 3 weight assessment and management service. In 
September 2022, the team expanded to include a specialist pharmacist. 
A virtual group clinic approach was adopted, on average 8 PwO per new 
clinic, and 4 PwO per follow up clinic, with the sessions delivered by a 
dietitian and a pharmacist. PwO have the option for individual in-per-
son appointment with the consultant, when needed, and monthly virtual 
drop-in nutritional sessions.
Methods: In December 2022, an electronic survey was emailed to par-
ticipants who completed at least one virtual group session, to capture the 
challenges & benefits of the novel treatment and the virtual group delivery. 
Results: To date the clinic has treated 80 PwO. Saxenda® has been well-tol-
erated with 5% of patients discontinuing treatment due to gastrointestinal 
(GI)-related adverse drug reactions (ADRs). A further 6.25% discontin-
ued Saxenda® prior to obesity surgery, and 5% discontinued treatment due 
to <5% weight-loss at 16-weeks. 
The survey responses are currently being collected. To date, 18 partici-
pants completed the survey: 67% identified as female and 33% identifying 
as male, with an age-range from 25 to 64. 95% of participants reported 
>5% weight-loss, with 44% and 50% also reporting improvement in men-
tal and physical health, respectively. GI-related ADRs were the most fre-
quently reported, with dysgeusia (“tin taste”) also noted. 
Although 67% of participants reported no issues with the virtual group 
format, a minority of participants would have preferred a one-to-one 
appointment. Interestingly, although some participants reported being 
uncomfortable with the idea of a virtual group format, they reported the 
overall experience as ‘’better than expected”. The creation of a safe space 
for PwO to share experiences and gain support appears to be key for suc-
cessful engagement. Currently, the process requires on-site medication 
collection every 3 to 4 months, with difficulties reflected in the survey 
results. The quality of the clinical information delivered in the sessions 
was however rated highly, with all participants rating delivery as “good” 
and above. 
Conclusions: Saxenda® was well-tolerated and delivered benefits to PwO 
beyond weight-loss. The novel virtual group format provided by a special-
ist Dietitian and Pharmacist, although having its challenges, has proven 
to be successful. To address the issues surrounding medication collection, 
future developments need to include the introduction of a homecare med-
icines delivery service. 
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Introduction: In March 2021, the UK government announced £100 
million of additional funding to support weight management provisions 
for people living with obesity. Of this, £30 million was split across all local 
authorities in England to support the expansion of tier 2 behavioural 
weight management services for adults. In the 2021/2022 financial year, 
72% of tier 2 service users across England were funded by the additional 
funding, with 28% from the most deprived areas in England. Within 
Yorkshire and the Humber, this funding was largely used to target ser-
vices to groups of the local community that were underrepresented (e.g., 
ethnic minority groups, sexual minority groups, those with disabilities). 
It was later announced that the government would pause the provision 
of funding for the 2022/23 financial year. To build on the work of service 
commissioners and providers, the present work aims to collate learning 
and best practice from service expansions to facilitate rapid redeployment 
should funding return in subsequent financial years. This work would 
also allow understanding of best practice for targeting underrepresented 
groups within tier 2 weight management services, thus maximising the 
impact of potential reductions in health inequalities through limited local 
authority public health resource.
Method: Data collection is aligned with the Public Health England 
Standard Evaluation Framework for weight management interventions. 
Up to 15 of the local authorities in Yorkshire and the Humber region will 
participate in this mixed-methods study. Qualitative surveys will collect 
data on service provisions (e.g., target population, type of intervention), 
outcomes (e.g., weight loss, wider impact on lifestyle and health of users, 
wider impact on health provisions), users (e.g., demographic information, 
user experience, motivations to participate), and success metrics (e.g., 
recruited versus target population, referral rate versus service usage). 
Follow-up semi-structured interviews will be conducted with service 
commissioners and providers to identify perspectives of service provi-
sion success and best practice. Case studies from service users will also 
be collected where available from service commissioners or providers. 
Interviews will be transcribed via otter.ai and analysed using framework 
analysis.
Results: Data collection started in December 2022 and is ongoing. 
Preliminary data are expected in March to April 2023.
Conclusion: This study will provide data to: (1) identify routes for more 
efficient expansion of tier 2 services; (2) improve service provisions for 
underrepresented communities, and; (3) share best practice for tier 2 
weight management services. The data will feed directly into tier 2 weight 
management services within Yorkshire and the Humber but will also pro-
vide important considerations for wider weight management approaches 
in the UK and globally.
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Effects of Digital-Enhanced Lifestyle Intervention Combined 
with Phentermine-Topiramate or Placebo on Weight Loss and 
Cardiovascular Risk Outcomes: A 12-month Single-Centre 
Double-blind Randomized Trial

Campos, A.1; Ghusn, W.1; Cifuentes, L.1; Sacoto, D.1; Fansa, S.1; Anazco, D.1; 
Ricardo Silgado, M.1; Hashem, A.1; Schaefer, M.1; Harmsen, W. S.1; 
Hurtado, M. D.2; Acosta, A.1
1Precision Medicine for Obesity Program, Division of Gastroenterology and 
Hepatology, Department of Medicine, Mayo Clinic, Rochester, MN 
2Division of Endocrinology, Diabetes, Metabolism, and Nutrition, Department of 
Medicine, Mayo Clinic, Jacksonville, Florida

Introduction: Lifestyle interventions (LSI) are the backbone of weight 
loss management. Unfortunately, LSI are often insufficient to gener-
ate long-term weight loss. Digital-enhanced strategies such as wearable 
devices, smartphone applications, and telehealth monitoring slightly 
increase weight loss outcomes of LSI. However, the overall effect of dig-
ital-enhanced lifestyle interventions (DELI) is still modest compared to 
other interventions such as antiobesity medications (AOM). The effects of 
AOMs plus a DELI have not yet been studied.
Methods: In this 12-month randomized, double-blinded, single-center 
trial, we enrolled participants between 18-75 years of age with a body-
mass index (BMI) >30 kg/m2 with no prior history of bariatric procedures 
or AOM use. All participants were enrolled in a DELI program consist-
ing of 8 in-person visits interspersed with 8 virtual visits. Participants 
received the following recommendations: 1) Low-calorie diet, 2) 10,000 
steps daily, 3) 150 min of physical activity per week, 4) No liquid calo-
ries. Participants were randomized to Phentermine-Topiramate (Phen-
Top) Extended Release or Placebo. The Phen-Top group received a dose 
of 3.75 mg/23 mg daily for 14 days followed by 7.5 mg/46 mg daily until 
study termination. All subjects were provided with an activity tracking 
wearable device (Apple Watch), Bluetooth weight scale, and digital blood 
pressure cuff. The primary analysis was conducted under intention to treat 
principles. Data are presented as mean ± standard deviation.
Results: A total of 80 participants were randomized, 42 to the PHEN-
TOP group and 38 to the placebo group. The study was conducted from 
June 2020 to June 2022. Overall, 90% of the patients reached the 3 months 
primary endpoint and 66.6% of the participants completed the study. 
There were no differences in baseline demographics [Phen-Top: mean age 
43.4 ± 11 years, female 85.7%, weight 108 ± 17 kg, BMI 40.5 ± 18 kg/
m2; Placebo: mean age 40.8 ± 10 years, female 84.2%, weight 110.5 ± 21 
kg, BMI 43.6 ± 22 kg/m2], anthropometrics (weight, BMI, hip and waist 
circumference, SBP, and DBP), and metabolic parameters (HbA1c, LDL, 
HDL, triglycerides) between both groups (Table 1). There were no differ-
ences in the number of visits (total, in-person, and virtual) and the num-
ber of data points between both groups. The mean weight loss at 3 months 
was 9.99 kg with PHEN-TOP, as compared with 3.62 kg in the placebo 
group (mean diff. −6.37 kg; 95%CI, −0.11 to −12.62; P=0.001). At 12 
months, participants in the PHEN-TOP group had a -14.08 kg weight loss 
compared to -4.64 kg in the placebo group (mean diff. −9.43 kg; 95%CI, 

PO4.120
The effects of multidisciplinary therapy on reduce 
ultra-processed foods consumption and its impact on 
cardiometabolic risks factor analyzed by weight loss 
magnitude in women with obesity

Farias, G.1; Shiba, C. K.1; Netto, B. D.2; Oliveira, G. I.1; Machado, P. P.1; Rhein, 
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1Nutrition Post Graduate Program, Universidade Federal de São Paulo – Escola 
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2Department of Nutrition, Federal University of Paraná, UFPR, Curitiba-PR, Brazil 
3Clermont Auvergne University, EA 3533, Laboratory of the Metabolic 
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(AME2P), Clermont-Ferrand, France 
4Post Graduate Program of Interdisciplinary Health Sciences, Universidade 
Federal de São Paulo, Santos, Brazil

Background and Aims: Obesity is a chronic disease characterized by the 
presence of low-grade inflammation, which contributes to the increase 
of cardiometabolic risk. The literature highlights its complex and multi-
factorial etiology, with dietary patterns playing a prominent role of the 
development of obesity. This study aimed to evaluate the effect of multi-
disciplinary therapy (MT) on ultra-processed foods consumption and its 
impact on cardiometabolic risks factor analyzed by weight loss magnitude 
in women with obesity. 
Methods: Thirty-six women with obesity completed MT, including clin-
ical, nutritional and exercise approach during short-term (12weeks) and 
were divided according to their weight loss (WL) tertile as follows: Higher 
WL (HWL): > 6.8 kg, Medium WL (MWL): 5.1 to 6.7 kg and Low WL 
(LWL): < 5.0 kg. Each patient was assessed at baseline and an individual 
weight-loss plan was produced. Blood samples were collected and levels 
of glucose, insulin, lipids, adiponectin and leptin were measured. Food 
intake was evaluated by categorizing food consumption according to the 
NOVA classification. 
Results: After therapy, HWL and MWL groups presented reductions in 
body mass, body fat, waist circumference, hip circumference, total cho-
lesterol and leptin. Interestingly, improvements in insulin were observed 
only in the HWL group. Moreover, in the same group there was a reduc-
tion in calorie intake, macronutrients, fiber and sodium and an improve-
ment in dietary pattern, represented by a reduction in the intake of 
ultra-processed foods and an increase in the proportion of calories from 
unprocessed foods. 
Conclusion: An improvement in dietary patterns associated to a reduc-
tion in the ultra-processed food consumptions and a weight loss from 5% 
to 8% after MT had a significant impact on cardiometabolic risk factors 
and produced significant, clinically relevant outcomes in women with 
obesity.

Fig. 1. Multidisciplinary Therapy.

Tab. 1. Baseline Characteristics.
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Tab. 1. Baseline Characteristics.

HS when compared to patients without HS. BMI and NAFLD indexes had 
a positive correlation except VAI.
Conclusion: Non-invasive methods to diagnose NAFLD in patients with 
obesity are needed. VAI, LAP, FLI, HSI are mathmetical models that are 
calculated using antropometric data, lipid profile tests and liver function 
tests basically and are used to show visceral adiposity, adipocyte dysfunc-
tion, insulin resistance, metabolic dysfunction and cardiometabolic risk. In 
studies using liver biopsy/US resulsts as reference, these markers are found 
to be sufficient to make the steatosis diagnosis but were insufficient to eval-
uate the amount of steatosis. In our study, these indexes did not correlate 
with liver US for HS except HSI. But still, an analysis after determination of 
national cut-off values can allow these indexes to be used more effectively 
and reliably and early diagnosis and treatment of HS which is an important 
complication of obesity can be possible for people living with obesity.

Conflict of Interest: None Disclosed. 

Funding: No funding to report.
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Background: Non-alcoholic fatty liver disease (NAFLD) is alarmingly 
increasing globally, parallel to metabolic syndrome and obesity. The 
pathophysiology of NAFLD and disease progression is not completely elu-
cidated. A potential contributing role for gut microbiome and metabolites 
in NAFLD is proposed. Nevertheless, there is limited data regarding the 
fecal metabolites related to NAFLD in people with obesity (PwO).
Objective: To evaluate the specific pattern of microbiome in PwO and 
NAFLD, as well as the fecal metabolites.
Material-Methods: case-control study including PwO matched by age 
and gender with normoweight healthy controls (HC). All subjects under-
went medical history, anthropometric and body composition evalua-
tion,bioquemical, microbiome and fecal metabolites analysis. Fatty liver 
index, NAFLD liver fat score, liver fat%, NAFLD fibrosissore, hepatic ste-
atosis index and FIB-4 were calculated in each case.
Results: A total of 28 PwO and 21 HC were evaluated. As expected, 
PwO were insulin resistant compared to the HC (HOMA-IR 4.11[3.33-
8.2] vs 0.91[0.42-1.37, p <0.001]) and had altered fatty liver scores, 
except for FIB-4 (Fatty Liver Index 98,8 [95,1-99,7] vs 8,3 [3,5-30,1]*, 

-0.48 to −18.39; p<0.001; Figure 1). There were no differences in physical 
activity data (i.e., daily steps, heart rate, blood pressure, burned calories) 
collected using the wearables between both groups (p> 0.05).
Conclusion: In patients with obesity undergoing a DELI program, the use 
of PHEN-TOP led to greater weight loss and reduced cardiovascular risk 
compared to placebo.

PO4.122
Comparison of NAFLD indexes (VAI, LBVI, FLI, HSI) and liver 
US as hepatosteatosis predictors in patients with obesity

Akbas, F.; Isel, I.; Usta Atmaca, H.; Piskinpasa, M. E.
University of Health Sciences, Istanbul Training and Research Hospital, Internal 
Medicine Division, Istanbul, Turkey

Introduction: Early recognition of hepatosteatosis (HS) which often 
accompanies obesity and taking the necessary precautions prior to possi-
ble steatohepatitis development is important, but it is impossible to apply 
hepatic biopsy/imaging to every single patient. Thus, convenient predic-
tors of HS are needed in patients with obesity. Here, it was aimed to com-
pare NAFLD indexes (Visceral adiposity index-VAI, lipid accumulation 
product index-LAP, fatty liver index-FLI, hepatosteatosis index-HSI) and 
hepatic US as HS determinants in patients with obesity and evaluate avail-
ability of these indexes as HS predictors.
Methods: Patient files from obesity outpatient clinic were screened retro-
spectively and 80 patients that were selected randomly according to inclu-
sion/exclusion criteria.were included in the study. Inclusion criteria were: 
Being ≥18 years old, having a file in obesity outpatient clinic, presence of 
hepatic US and Exclusion criteria were: Acute/chronic liver failure, being 
on treatment for HS/hyperlipidemia, malignancy, overconsumption of 
alcohol ( >30 g/day in male and >20 g/day in female). Age, gender, height, 
weight, BMI, WC, FBG, HDL, TG, LDL, insulin, ALT, AST, GGT, liver US 
results, accompanying diseases and medications if present were recorded. 
VAI, LAP, FLI, HSI indexes were calculated according to international 
standard formulations. Results were evaluated using SPSS.
Results: 65 F, 15 M, totally 80 patients with obesity were included in the 
study. Mean age was 44,29 ± 12,82 years in female and 38,27 ± 12,88 years 
in male patients. HS rates were 0- 10%, 1st degree 17,5%, 2nd degree 
58,75% and 3rd degree 13,75%. Alcohol (in recommended levels) and 
medication usage and accompanying disesase percentages were higher 
in patients with HS when compared to those without HS. There was sta-
tistically significant difference in HSI group mean values according to 
HS levels found in liver US (Table 1). There was no difference for other 
NAFLD indexes. Weight, WC and ALT levels were higher in patients with 

Fig. 1. Weight loss outcomes of patients taking Phentermine-Topiramate 
(Phen-Top) compared to placebo over 12 months.

Tab. 1. Comparison of VAI, LAP, FLI ve HSI indexes according to liver US.

HS-0
(mean±st.d)

HS-1
(mean±st.d)

HS-2
(mean±st.d)

HS-3
(mean±st.d) p

VAI 3,20 ±3,53 2,54 ±1,18 3,41 ±3,84 3,12 ±1,69 0,528

LAP 97,91±93,35 91,84±45,13 127,10±114,3 136,57±62,41 0,072

FLI 80,75±21,05 84,93±18,95 93,79±7,32 96,20±5,20 0,066

HSI 47,21±8,32 48,40±5,62 53,61±7,59 52,42±6,81 0,032

One Way ANOVAa, Kruskal Wallis Test, Post-hoc LSD Test.
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Conclusion: WL obtained by bariatric surgery displayed favourable 
short-term and long-term effects in PwO and NAFLD. SWE and B-mode 
ultrasound scan represent promising tools to accurately evaluate early 
liver fibrosis and steatosis in PwO during follow-up. M30 K18 seems the 
more promising fibrosis markers; FGF21 reduction could play a role in 
long-term improvement of liver fibrosis and steatosis in PwO.

PO4.125
Cutoff Points of Waist Circumference for Predicting Incident 
Non-Alcoholic Fatty Liver Disease in Korean middle aged and 
older adults

Kwon, Y.1; Lee, J.2; Jeon, S.3; Lee, H.3
1Department of Family Medicine, Yongin Severance Hospital, Yonsei University 
College of Medicine, Yongin, Korea 
2Department of Family Medicine, Nowon Eulji Medical Center, Eulji University 
School of Medicine, Seoul, Korea 
3Biostatistics Collaboration Unit, Department of Research Affairs, Yonsei 
University College of Medicine, Seoul, Korea

Introduction: This study aimed to evaluate the close relationship between 
body composition and non-alcoholic fatty liver disease (NAFLD). We also 
aimed to determine the optimal cutoff value of waist circumference (WC)
for predicting incident NAFLD. 
Methods: In this community-based prospective cohort study, we ana-
lyzed data from 5400 participants without NAFLD at baseline aged 40–69 
years. NAFLD was defined as a NAFLD-liver fat score >-0.640. A Cox 
proportional hazards regression model was used to estimate the hazard 
ratio (HR) and 95% confidence interval (CI) for association between body 
composition and NAFLD incidence. The predictive power of each body 
composition indicator was assessed by Harrell’s concordance index for 
Cox models. The Contal and O’Quigley method was used to determine the 
optimal waist circumference cutoff points for predicting incident NAFLD.
Results: During a mean follow-up period of 12 years, there were 2366 
new-onset NAFLD events.Out of the five body composition indices 
((WC, body fat, BMI, TMM/Ht2, and TMM/BMI), the Harrell’s concor-
dance index (95% CI) of WC was 0.68 (0.67–0.69), which was significantly 
higher than that of the other body composition indicators in all partici-
pants (WC vs. body fat, p <0.001; vs. TMM/Ht2, p <0.001; vs. TMM/BMI, 
p <0.001, and vs. BMI, p = 0.001).The Harrell’s concordance index (95% 
CI) of WC was 0.68 (0.66-0.70) and 0.69 (0.67-0.70) in men and women, 
respectively.Figure shows the Kaplan–Meier curve for evaluating incident 
NAFLD defined by WC cutoff points. The optimal cutoff points were 
determined at 80.2 cm in all participants, 81cm in men and 78.5 cm in 
men, respectively, which were the most significant cutoff points to dif-
ferentiate between participants with NAFLD incidence. Table shows the 
relationship between WC cutoff points and incident NAFLD, using HR 
and a 95% CI values. Compared with men with WC <81cm, the adjusted 
HR (95% CI) for incident NAFLD in those with WC ≥81 cm was 2.44 
(2.23–2.67). Compared with women with WC <78.5cm, the adjusted 
HR (95% CI) for incident NAFLD in those with WC ≥78.5cm was 2.54 
(2.25–2.87).
Conclusion: WC was the most significant risk factor for predicting inci-
dent NAFLD among body composition indicators in middle-aged and 
older Korean adults. The optimal WC cutoff point for predicting incident 
NALFD was 81cm in men and 78.5cm in women, which might assist in 
early detection and prevention of NAFLD.

NAFLD-Liver Fat Score 1,42 [-0,2-3,5]vs -2,1 [-2,4- -1,7]*, Liver Fat % 7,7 
[4,2-10,3] vs 1,9 [1,7-2,3]*, NAFLD Fibrosis Score -0,5 ± 0,2 vs -2,7 ±0,3*, 
HepaticSteatosis Index 51,9 [47,2-58,2] vs 29,8 [28,5-31,9], *p <0,001; 
FIB-4 0,86 [0,71-1,05] vs 1,02 [0,85-1,37], p = ns).Furthermore, fatty liver 
scores significantly correlated with basal metabolism and body composi-
tion (fat and fat-free mass, respectively). From the microbiome analysis, 
Firmicutes and Faecalibacterium prausnitzii significantly correlated with 
the fatty liver indexes. Furthermore, several fecal metabolites correlated 
with the fatty liver indexes (hydroxybutirate, aminoisobutyricacid, isoval-
erate, glutamine, isoleucine, lactate, leucine, lysine, mannitol, propionate, 
threonine, valine).
Conclusion: In our study, PwO associated NAFLD presented a signifi-
cantly different pattern of microbiome and fecal metabolites compared to 
HC. Further studies are needed in order to deepen and better explore the 
role of gut microbiome in the metabolic pathways involved in NAFLD in 
patients with obesity.

PO4.124
Short- and long-term effects of bariatric surgery on  
Non-Alcoholic Fatty Liver Disease in patients with obesity

Bettini, S.1; Milan, G.1; Bombonato, G.2; Fabris, R.1; Dal Prà, C.1; Pontesilli, G.1; 
Foletto, M.1; Prevedello, L.1; Angeli, P.2; Busetto, L.1; Vettor, R.1
1Center for the Study and the Integrated Treatment of Obesity (CeSTIO), Padova 
University Hospital, Padova 
2Internal Medicine 5, Department of Medicine, University of Padova, Padova

Introduction: Non-Alcoholic Fatty Liver Disease (NAFLD) is one of 
the main comorbidities in patients with obesity (PwO). Although liver 
biopsy is considered the gold standard for NAFLD diagnosis, it is not 
recommended for screening in the general population and repeated fol-
low-up. Thus, the usage and validation of non-invasive tests (NITs), as 
well as imaging techniques coupled with serum biomarkers, are strongly 
required. At present, bariatric surgery is the most effective therapy for 
obesity and several studies showed that it can improve NAFLD. We stud-
ied PwO before and after surgery weight loss analysing NAFLD outcomes 
by 2D-Shear Wave Elastography (SWE) and different serum biomarkers 
in a short (6 months, V6m) and long-term (4 years, V4y) follow-up. 
Methods: 34 PwO were enrolled and underwent a complete clinical eval-
uation before and after bariatric surgery. Anthropometric data, biochem-
ical parameters, inflammatory markers and fibrosis indexes [Fibrosis-4 
Index (FIB-4), AST on ALT ratio (AST/ALT), AST-to-platelet ratio index 
(APRI)] were collected. Enhanced Liver Fibrosis test (ELF), the caspase-
cleaved fragments of keratin 18 (M30 K18) and Fibroblast Growth 
Factor-21 (FGF21) levels were measured. Liver fibrosis and steatosis was 
quantified using SWE, by the estimation of liver stiffness (LS) and com-
paring liver and kidney parenchyma, respectively. 
Results: Weight loss (WL) was 23.84 ± 6.10 % at V6m and 24.77 ± 6.82 % 
at V4y. A parallel reduction in blood glucose and triglycerides level was 
observed. AST/ALT ratio (p < 0.001) and APRI (p = 0.042) early improved. 
However, FIB-4 displayed an opposite trend with a slight improvement at 
V6m and a significant worsening at V4y (p=0.002). The marker of apop-
tosis M30 K18 was reduced only at V4y (p=0.034). ELF did not correlate 
with other markers nor change after WL. FGF21 level was reduced at V4y 
(p=0.009). The prevalence of severe steatosis in PwO decreased over time 
with a corresponding increase of mild steatosis (chi-squared p=0.031). LS 
was reduced both at V6m and at V4y (p= 0.008). 
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NASH is liver biopsy. Because of its growing diffusion, several blood-bio-
markers have been studied to early identify the progression to NASH. 
Cytokeratin-18 (CK-18) is the main intermediate filament protein in 
hepatocytes and is released upon the initiation of cell death. The associa-
tion between elevated CK-18 levels and liver cell death has made circulat-
ing CK-18 (both M30 and M65 antigens) a candidate marker for detecting 
NASH. Particularly, M30 is a marker of apoptosis and M65 of necrosis. 
The aim of this study is to evaluate the association between serum levels of 
CK-18-M30 and CK-18-M65 and anthropometric, biochemical and liver 
stiffness values in a cohort of patients with visceral obesity.
Methods: In this cross-sectional study, all the enrolled patients had vis-
ceral obesity and underwent to transient elastography (TE-Fibroscan®) 
and blood sampling to dose CK-18-M30 and CK-18-M65 serum lev-
els (M30 Apoptosense ed M65 ELISA, PEVIVA, Germany). Moreover, 
anthropometric and metabolic parameters were collected at the enroll-
ment time.
Results: Forty-eight patients with visceral obesity regularly followed-up 
at Endocrinology Unit were enrolled. Five of the patients presented with 
overweight (9.4%), more than half (54.8%) with severe obesity, but less 
than half (47.2%) met the criteria for the diagnosis of metabolic syndrome 
according to NCEP ATP III criteria. In almost all the participants (93.8%) 
hepatic steatosis was diagnosed (58.3% grade 3), in 60.4% liver stiffness 
values were higher than the normal values, but hypertransaminasemia 
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Visceral obesity and Cytokeratin-18 antigens as early 
biomarkers of liver damage
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Introduction: Visceral obesity is an independent risk factor for non-al-
coholic fatty liver disease (NAFLD), the hepatic manifestation of the met-
abolic syndrome, which can progress, through an inflammatory phase 
defined as Non Alcoholic Steato-Hepatitis (NASH) towards fibrosis, cir-
rhosis and hepatocellular carcinoma. The gold standard for diagnosing 

(A) Total participants, <80.2 cm (blue line) vs. ≥80.2 cm (red dot line) (B) Men, <81 cm (blue line) vs. ≥81 cm (red dot line)  
(C) Women, <78.5 cm (blue line) vs. ≥78.5 cm (red dot line).

Fig. 1. Kaplan–Meier curve for evaluating incident NAFLD identified by waist circumference cutoff points.

Tab. 1. Cox regression analysis for incidence of non–alcoholic fatty liver diseases according to the optimal waist 
circumference values by sex.

Unadjusted Model 1 Model 2 Model 3

HR (95% CI) p-value HR (95% CI) p-value HR (95% CI) p-value HR (95% CI) p-value

Total WC, cm

< 80.2 reference reference reference reference

< 80.2 2.75 (2.53–2.99) <0.001 2.76 
(2.53–3.01) <0.001 2.76 

(2.53–3.02) <0.001 2.44 
(2.23–2.67) <0.001

Men WC, cm

< 81 reference reference reference reference

≥ 81 2.88 (2.50–3.32) <0.001 2.87 
(2.50–3.31) <0.001 2.99 

(2.58–3.46) <0.001 2.65 
(2.28–3.08) <0.001

Women WC, cm

<78.5 reference reference reference reference

≥ 78.5 2.93 (2.62–3.28) <0.001 2.77 
(2.47–3.12) <0.001 2.77 

(2.45–3.13) <0.001 2.54 
(2.25–2.87) <0.001

Abbreviations: WC, waist circumference; HR, hazard ration; CI, confidence interval Model 1: adjusted for age and sex  
(for total); Model 2: adjusted for  variables used in Model 1 plus alcohol drinking status, smoking status, physical  
activity, and total calorie; Model 3: adjusted for variables used in Model 2 plus mean blood pressure, fasting plasma  
glucose level, serum total cholesterol, CRP, and ALT levels.
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Conclusion: In patients with MS: (a) FLI is elevated in 80% of the pop-
ulation considered and associated with the main characteristic of MS 
and Low vitamin D levels. (b) Liver stiffness measurement, index of liver 
damage progression, correlates with some metabolic and anthropometric 
variables, among them, neck circumference may be an important predic-
tor of fibrosis in patients with NAFLD when liver cirrhosis has not yet 
developed.

PO4.128
Change in Fibrosis-4 Index (FIB4) over time is associated  
with subsequent risk of liver events, cardiovascular events, 
and all-cause mortality in people with obesity and/or type 2 
diabetes (T2D)

Anstee, Q. M.1; Berentzen, T. L.2; Nitze, L. M.2; Jara, M.2; Jensen, A.2;  
Kjær, M. S.2; Mangla, K. K.2; Tarp, J. M.2; Khunti, K.3
1Translational & Clinical Research Institute, Faculty of Medical Sciences, 
Newcastle University, Newcastle upon Tyne, UK, and Newcastle NIHR 
Biomedical Research Centre, Newcastle upon Tyne Hospitals NHS Trust, 
Newcastle upon Tyne, UK 
2Novo Nordisk A/S, Søborg, Denmark 
3Diabetes Research Centre, University of Leicester, Leicester General Hospital, 
Leicester, UK

Introduction: Tools to monitor people with non-alcoholic steatohepatitis 
(NASH) and assess their risk of morbidity and mortality are lacking. We 
evaluated the association of 12-month changes in FIB4 (ΔFIB4) with the 
risk of developing severe NASH-related clinical events.
Methods: We conducted a longitudinal cohort study using data from the 
UK Clinical Practice Research Datalink linked with Hospital Episodes 
Statistics and Office for National Statistics data. Individuals were aged ≥18 
years; had obesity and/or T2D; ≥2 FIB4 measurements; and no alcohol-re-
lated disorders, chronic liver diseases other than non-alcoholic fatty liver 
disease, or prescriptions of drugs inducing liver disease. We calculated 
ΔFIB4 using score at baseline and after 12 (±3) months. Individuals were 
followed from second measurement until time of first liver event (hospi-
talisation/death); time of first cardiovascular (CV) event (hospitalisation/
death); all-cause mortality; database migration; 10 years’ follow-up; or 
1 Jan 2020, whichever was first. Cumulative incidence and hazard ratios 
(HRs) were estimated with Aalen-Johanson and Cox proportional haz-
ards models.
Results: There were 466 liver events among 20,443 included individu-
als. Risk of an incident liver event after 10 years in individuals with high 
baseline FIB4 (>2.67) was 12.8%, but 18.5% and 10.1% for individu-
als whose FIB4 increased or decreased in the 12 months from baseline 
(Figure). Individuals with an indeterminate (1.30–2.67) or low baseline 
FIB4 (<1.30) also showed increased risk with increasing FIB4 and vice 
versa (Figure). In Cox models adjusted for sex, age, and baseline FIB4, 
ΔFIB4 was positively associated with the risk of a liver event, with the 
association depending on baseline FIB4. Thus, compared with individuals 
with low baseline FIB4 and no change in FIB4 (reference), the HR (95% 
confidence interval) was 24.27 (16.98, 34.68) for those with high baseline 
FIB4 and a 1-unit FIB4 increase, and 10.90 (7.90, 15.05) for those with 
high baseline FIB4 and a 1-unit decrease. Compared with the reference, 
those with indeterminate and low baseline FIB4 and 1-unit FIB4 increase/
decrease also had significantly higher/lower risk. Similar results were seen 
for CV events and mortality, though the association with CV events was 
attenuated after adjustment for age.

was present in only 7 patients (14.6%). Both CK-18-M30 and CK-18-M65 
levels showed a good correlation with liver stiffness (r=0.67 and r=0.71), 
waist circumference (r=0.77 and r=0.76), AST (r=0.95 and r=0.97), ALT 
(r=0.95 and r=0.97) and HOMA-IR (r= 0.92 and r=0.91) (p<0.001). 
Furthermore, stratifying patients by the median values of CK-18-M30 
and CK-18-M65, those with values above the median one showed 
waist circumference values (CK-18-M30; p=0.042), HbA1c (p <0.04), 
AST (CK-18-M65; p=0.018), ALT (CK-18-M30; p=0.032), HOMA-IR 
(CK-18-M65; p=0.036) and Fatty Liver Index (FLI) (p <0.05) significantly 
higher compared to the group with values below the median.
Conclusion: This study showed that CK-18-M30 and CK-18-M65 levels 
are well correlated with liver stiffness and are also good biomarkers to 
early identify liver inflammation and insulin resistance among patients 
with visceral obesity.

PO4.127
Neck circumference as a simple marker of NAFLD progression 
in patients with Metabolic Syndrome

Palumbo, M.1; Salvati, A.2; Brunetto, M.2; Camastra, S.1
1Department of Clinical and Experimental Medicine, University of Pisa, Italy 
2Hepatology Unit, Santa Chiara Hospital of Pisa, Italy

Introduction: Obesity is characterized by a high prevalence of NAFLD, 
that may progress to cirrhosis and hepatocellular carcinoma, so identi-
fication of advanced hepatic fibrosis is important. Non-invasive method 
such as liver stiffness measurement (LSM) by transient elastography 
(TE, FibroScan) have been recommended for exclusion of significant 
fibrosis. However, TE may not be freely available in resource-limited set-
tings. The goal of this study was to identify the key determinants and sim-
ple markers of NAFLD progression to fibrosis in patients with Metabolic 
Syndrome, a condition shown to have a high prevalence of NAFLD.
Methods: We examined data from 101 patients among those attending 
the metabolic unit, 48 males, 53 females aged 21-78 years. Based on BMI, 
4 pts were with normal weight, 9 with overweight, 58 with obesity. We 
measured waist circumference (WC), body weight (BW), BMI, neck cir-
cumference (NC), hormonal and metabolic markers. OGIS index from 
OGTT was calculated as index of Insulin Sensitivity (IS). Fatty Liver Index 
(as an indicator of liver fat) and FIB4 score (as an indicator of fibrosis) 
were calculated. In a subgroup of 72 pts the result of liver ultrasound com-
bined with TE was available for the measurement of LSM indicative of 
progression to fibrosis. Based on LSM we divided the population into 3 
groups Low Fibrosis (LSM≤6.6 kPa n° 30 pts), Medium Fibrosis (6.6 < 
LSM ≤ 12; n 26 pts), High Fibrosis (LSM >12 kPa; n° 16 pts), patients with 
cirrhosis were excluded. The groups were compared by ANOVA. Simple 
and multiple regression analysis were performed.
Results: 80% of patients have FLI>60. FLI was directly related to BW, Fat 
Mass% (p<0.0001 R 0.69), NC (p<0.0001 R 0.52), Glucose (p 0.08 R 0.27), 
Insulin (p= 0.03 R 0.28), Uric Acid (p=0.0003 R 0.39), and inversely cor-
related to Col HDL (p= 0.002 R -0.33), OGIS Index (p= 0.001 R -0.41), 
serum vitamin 25-OH D (p 0.002 r -0.37). The association with Vitamin 
D remained after adjusting for the other factors that characterized MS 
(Blood Pressure and IS). LSM was directly correlated to FIB4 (p=0.005), 
WC, BW, gGT, Glucose, Uric acid, FLI, Triglycerides (for all p<0.03). In 
the group of 52 patients for whom NC measurement was available, it was 
directly correlated with LSM (p= 0.0002; r=0.56); NC was significantly 
different in the 3 groups in relation to the degree of fibrosis (LF 42±1cm; 
MF 44±1cm; HF 48±2cm; p<0.004). In the same subgroup of patients, 
in a multiple regression model NC, BMI, WC and FIB4 Score explained 
44% of the variability in liver elasticity (p= 0.0006; r2=0.44). Adjusting for 
these variables, NC remains significantly associated with LSM (p= 0.01), 
in Stepwise regression model it was the main determinant of LSM 
(F = 16.6; p= 0.002).
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Conclusion: In conclusion, high adherence to MD experienced a higher 
efficacy of VLCKD. This could be due to the presence in the Mediterranean 
pattern of interesting bioactive compounds, which together and in the 
context of MD, could lead to a favorable metabolic set-up for the onset of 
a more effective ketosis. Furthermore, as a possible translational applica-
tion, these results suggest that a specific cut-off value for the PREDIMED 
score (<5) helps to identify women in whom VLCKD would achieve lower 
efficacy results. It is therefore possible to hypothesize that these women 
could boost the efficacy of VLCKD with an earlier brief nutritional inter-
vention, aimed at improving adherence to MD, particularly by increasing 
foods such as EVOO and fruits, before starting the ketogenic protocol.

PO4.130
Does dietitian-led Very Low Calorie Diet Clinic intervention 
impact surgical risk and physical status of patients with 
overweight and obesity awaiting major elective, non-bariatric 
surgery?

Griffin, S.1; Palmer, M.1; Strodl, E.3; Lai, R.1; Chuah, T.4; Burstow, M.4;  
Ross, L.2
1Department of Nutrition & Dietetics, Logan Hospital, Queensland, Australia 
2School of Exercise and Nutrition Sciences, Queensland University of 
Technology, Brisbane, Queensland, Australia 
3School of Psychology and Counselling, Queensland University of Technology, 
Brisbane, Queensland, Australia 
4Division of Surgery, Logan Hospital, Queensland, Australia

Introduction: Adults with obesity are commonly asked to lose weight 
prior to elective surgery, due to increased surgical risk. However, the 
impact of intentional preoperative weight loss on physical status, risks and 
outcomes of surgery are unknown. This observational cohort study aimed 
to describe the impact of a dietitian-led Very Low Calorie Diet (VLCD) 
Clinic model-of-care on estimated risk of surgical complications and 
physical status of patients with obesity awaiting a range of non-bariatric 
elective surgeries, using validated tools: (ASA [American Society of 
Anaesthesiologists) Physical Status], and NSQIP (National Surgical 
Quality Improvement Program) estimated surgical risk calculator). 
Methods: Eligible patients were adults referred by their surgeon to 
the VLCD Clinic, began VLCD-based treatment and were discharged 
between November 2019 and July 2022. Patients had either weight-loss 
target (≤10% bodyweight [BW]) or preoperative VLCD timeframes set 
by their surgeon. The dietitian prescribed a nutritionally adequate VLCD 
based on meal replacement products and allowed foods to meet individual 
protein requirements. Patients were monitored fortnightly, generally up 
until surgery. Primary outcomes were: change in ASA and NSQIP scores, 
calculated from patients’ medical records from VLCD treatment com-
mencement until surgery or discharge from VLCD Clinic. Descriptive 
statistics, paired t-tests, and Wilcoxon rank were used. Significance was 
set at p<0.05. 
Results: 141 patients awaiting major gynaecology (38%, n=54), general 
(31%, n=43), colorectal (14%, n=19), upper gastrointestinal (11%, n=16), 
orthopaedic (5%, n=7), and other (2%, n=2) procedures (48±13.4yrs, 
76%F, BMI 41.7±6.3kg/m2) were included. Time from starting VLCD 
Clinic treatment to surgery ranged widely (median 16, 1-78 weeks), 
partly due to COVID-19-related delays affecting 15% (n=20/141) of 
patients, who attended median 5 (1-17) appointments. Overall weight-
loss was 7.1±6.1kg (6.1±5.2% BW) (paired t-test, p<0.001), with 52% 
(n=73/140) achieving clinically significant weight-loss (≥5% BW). ASA 
scores improved for 16% (n=22/141) of patients; 86% (n=19/22) improved 
from score III to II pre/post-treatment (p<0.001). One patient’s ASA score 
worsened due to weight-gain post-VLCD Clinic discharge and extended 
surgery delay. NSQIP estimated risk of serious and ‘any’ postopera-
tive complication both reduced from 4.8%(IQR 3.4) to 3.9%(IQR3.53) 
(p<0.001), and 6.2%(IQR4.4)% to 5.1%(IQR3.95), (p<0.001), respectively. 
There was significant reduction in NSQIP estimated risk of urinary tract 

Conclusion: In people with obesity and/or T2D, a 12-month increase/
decrease in FIB4 was associated with higher/lower risk of a NASH-related 
clinical event across all three FIB4 baseline groups, highlighting the mon-
itoring potential of FIB4 to identify individuals at risk of severe events.

PO4.129
The Antioxidant Potential of the Mediterranean Diet as a 
Predictor of Weight Loss After a Very Low-Calorie Ketogenic 
Diet (VLCKD)

Verde, L.1; Capò, X.2; Annunziata, G.3; Hassapidou, M.4; Docimo, A.1; 
Savastano, S.1; Colao, A.1; Muscogiuri, G.1; Barrea, L.5
1Dipartimento di Medicina Clinica e Chirurgia, Unit of Endocrinology, Federico II 
University Medical School of Naples, Via Sergio Pansini 5, 80131 Napoli, Italy 
2Translational Research In Aging and Longevity (TRIAL) group. Health Research 
Institute of the Balearic Islands (IdISBa).07120. Palma, Spain 
3Department of Pharmacy, University of Naples Federico II, via Domenico 
Montesano 59, 80131 Naples, Italy 
4Department of Nutritional Sciences and Dietetics, International Hellenic 
University, Thessaloniki, Greece 
5Dipartimento di Scienze Umanistiche, Università Telematica Pegaso, Via Porzio, 
Centro Direzionale, isola F2, 80143 Naples, Italy

Introduction: It is becoming progressively evident that obesity is charac-
terized by a chronic state of low-grade inflammation, which is linked to 
the development of several comorbidities. Recently, the Very Low-Calorie 
Ketogenic diet (VLCKD) has gained great interest in the treatment of obe-
sity, almost ousting the ancient and healthy Mediterranean Diet (MD). 
However, since these dietary regimens exploit different pathophysiologi-
cal mechanisms, we hypothesized that MD may play a role in determining 
the efficacy of VLCKD. 
Methods: Three hundred and eighteen women (aged 38.84 ± 14.37 years, 
BMI 35.75 ± 5.18 kg/m²) were enrolled and were assessed anthropometric 
parameters and body composition at baseline and at the end of VLCKD 
and adherence to MD (with the PREvención con DIetaMEDiterránea 
(PREDIMED) questionnaire) at baseline.
Results: At the end of VLCKD, women with high adherence to MD, 
achieved the best results in terms of weight loss and body composition 
improvements. In particular, women that were above the median of Δ% 
fat mass (FM) kg had the best MD pattern characterized by the highest 
consumption of extra virgin olive oil (EVOO), fruit, vegetables, red wine 
and high adherence to MD compared to women that were below the 
median. In the multiple regression analysis, PREDIMED score entered at 
the first step, followed by fruits, EVOO and wine glasses in predicting Δ% 
FM kg. A value of PREDIMED score of > 5 could serve as a threshold for 
identifying patients most likely to lose FM at the end of VLCKD. 

Fig. 1. 
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PO4.132
EDIT Collaboration: Furthering our understanding of eating 
disorder risk during obesity treatment

Hiba Jebeile1, Louise A Baur2, Susan J Paxton3, Sarah P Garnett1,  
Amy L Ahern4, Denise E Wilfley5, Sarah Maguire6, Amanda Sainsbury7, 
Katharine Steinbeck8, Caroline Braet9, Andrew J Hill10, Dasha Nicholls11, 
Rebecca A Jones4, Genevieve Dammery6, Alicia Grunseit12, Kelly Cooper13, 
Theodore K Kyle14, Faith A Heeren15, Kylie E Hunter16,  
Caitlin M Mcmaster17, Brittany J Johnson18, Anna L Seidler16,  
Natalie B Lister1

1Children’s Hospital Westmead Clinical School, The University of Sydney, 
Westmead, Australia; Institute of Endocrinology and Diabetes, The Children’s 
Hospital at Westmead, Westmead, Australia 
2Children’s Hospital Westmead Clinical School, The University of Sydney, 
Westmead, Australia; Weight Management Services, The Children’s Hospital at 
Westmead, Westmead, Australia 
3School of Psychology and Public Health, La Trobe University, Melbourne, 
Australia 
4MRC Epidemiology Unit, University of Cambridge, Cambridge, United Kingdom 
5Washington University in St. Louis, St Louis, USA 
6InsideOut Institute for Eating Disorders, Boden Collaboration for Obesity, 
Nutrition and Eating Disorders, Charles Perkins Centre, The University of Sydney, 
Sydney, Australia 
7School of Human Sciences, The University of Western Australia, Crawley, 
Australia 
8Children’s Hospital Westmead Clinical School, The University of Sydney, 
Westmead, Australia; The Academic Department of Adolescent Medicine, The 
Children’s Hospital at Westmead, Westmead, Australia 
9Department of Developmental, Personality and Social Psychology, Ghent 
University, Ghent, Belgium 
10Leeds Institute of Health Sciences, University of Leeds, United Kingdom 
11Division of Psychiatry, Imperial College London, London. United Kingdom; 
NIHR ARC Northwest London, United Kingdom 
12Weight Management Services, The Children’s Hospital at Westmead, 
Westmead, Australia 
13Weight Issues Network, Sydney, Australia 
14ConscienHealth, Pittsburgh, Pennsylvania, USA 
15Department of Health Outcomes and Biomedical Informatics, University of 
Florida College of Medicine, Gainesville, Florida, USA 
16National Health and Medical Research Council Clinical Trials Centre, The 
University of Sydney, Sydney, Australia 
17Children’s Hospital Westmead Clinical School, The University of Sydney, 
Westmead, Australia 
18Caring Futures Institute, College of Nursing and Health Sciences, Flinders 
University, Adelaide, Australia

Introduction: Systematic reviews demonstrate that, while for most partic-
ipants medically supervised obesity treatment improves eating disorders 
risk scores, a subset of people who undergo obesity treatment have poor 
outcomes for eating disorders. The Eating Disorders In weight-related 
Therapy (EDIT) Collaboration aims to: (1) understand which partic-
ipants are at risk of developing an eating disorder during behavioural 
weight management interventions; (2) understand which intervention 
components may contribute to eating disorder risk; (3) identify predictive 
pathways for increased or decreased eating disorder risk during weight 
management; and (4) develop resources and recommendations to reduce 
eating disorder development during obesity treatment.
Methods: The EDIT Collaboration brings together clinicians, research-
ers, and individuals with lived experience to improve treatment for peo-
ple affected by obesity and eating disorders. Five related studies are being 
conducted. Study 1: Consultation. We have identified individual partici-
pant characteristics and intervention strategies which may contribute to a 
change in eating disorder risk during weight management interventions. 
Studies 2 and 3: Individual participant data (IPD) meta-analyses. The gold 
standard for combining trial data and providing greater power for esti-
mation of treatment effects of rarer outcomes and also enables reliable 
subgroup analyses. IPD is being used to identify individual predictors of 
eating disorder risk during weight management interventions. Study 4: 
Intervention deconstruction. We are coding interventions into delivery 
features and intervention strategies using a project specific framework. 
Study 5: Predictive modelling. Data will be combined from Studies 2, 3 

infection, venous thromboembolism, return to theatre, or death risk pre/
post, pneumonia, surgical site infection, renal failure, readmission, dis-
charge to nursing home/rehab, sepsis (all p<0.001), and cardiac compli-
cation (p=0.002). 
Conclusion: ASA and NSQIP estimated surgical risk scores were 
impacted favourably due to VLCD Clinic treatment for patients with 
obesity awaiting non-bariatric elective surgery, despite pandemic-related 
delays. Further studies comparing this novel approach with a control 
group are required to determine absolute effect of this intervention on 
surgical outcomes.

PO4.131
Changes in body composition and homeostatic control 
of resting energy expenditure during dietary weight loss

Müller, M. J.1; Heymsfield, S. B.2; Bosy Westphal, A.1
1Institute of Human Nutrition and Food Science, Christian-Albrechts-Universität 
zu Kiel 
2Pennington Biomedical Research Center, LSU System, Baton Rouge, LA, USA

Adaptive thermogenesis (AT) is the mass-independent decrease in energy 
expenditure (EE) in response to caloric restriction (CR) and weight loss. 
Referring to the data of a controlled study on 32 healthy, young male vol-
unteers with normal- and overweight who underwent a 21d period of CR 
at -50% of their energy needs (see AJCN 2015; 102:807–19 and AJCN 
2021; 114:1386–1395) where the anatomical and molecular body com-
position have been assessed by whole body MRI and a 4-compartment 
model including QMR, AT (104 ± 38 kcal/d, p<0.001) becomes mani-
fest throughout all periods of weight loss (-6.00 ± 0.83kg/21d, p<0.001). 
AT occurs in resting, and non-resting energy expenditure as ATREE, 
ATNREE. ATREE appears in different phases of weight loss (early and late 
weight loss), each with likely different mechanisms. Within the first days 
AT is related to carbohydrate mobilization while the rate of lipid mobi-
lization impacts AT during the 2nd and 3rd week. By contrast, during 
weight maintenance after weight loss ATNREE exceeds ATREE. Some of 
the mechanisms of AT are known now and others are not. Future studies 
on AT will need an appropriate conceptual framework within which to 
design experiments and interpret results.
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Conclusion: The review highlights the impact of culture, beliefs and social 
situations on an individual’s adherence to a dietary programme which 
aims to promote weight loss or remission of type 2 diabetes.The findings 
suggest that the culturally tailored aspect of programmes, consistent fol-
low-up from coaches, and the integration of social support mechanisms 
could be important in helping to achieve changes in health outcomes and 
behaviours in ethnically diverse populations.

Conflict of Interest: None

Funding: School of Health funded PhD scholarship

PO4.134
A Clinical Trial to investigate the effectiveness of the 
Green-lipped mussel extract for relieving pain in moderate 
osteoarthritis: A randomized, Double-Blind

Han, S.1; Li, Q.1; Choi, J.2
1Department of Family medicine, Dong-A University Hospital, Busan, Republic 
of Korea 
2Department of Family medicine, Kosin University Hospital, Busan, Republic of 
Korea

Background: Extracts from the Green Lipped Mussel (GLM) are widely 
used as a complimentary therapy by patients with osteoarthritis (OA). The 
current study investigated the potential of a novel GLM formulation as 
a treatment for OA. A randomized double-blind placebo-controlled trial 
was undertaken to assess potential impacts on pain and quality of life fol-
lowing 12 weeks of treatment.
Method: One hundred patients with moderate OA of the knee were 
randomized to receive either 1000 mg of GLM daily or placebo for 12 
weeks. Entry criteria included a minimum 100 mm Visual Analogue 
Scale pain score (VAS) of 30 mm at baseline. The primary outcome was 
patient reported pain, measured by the Western Ontario and McMasters 
OA Index (WOMAC) scale. Secondary outcomes included: VAS pain 
scale, C-reactive protein (CRP), Erythrocyte sedimentation rate (ESR). 
Participants were assessed at baseline, 6 weeks and 12 weeks (end of 
therapy).
Results: At week 6, there were no significant differences in VAS or 
WOMAC scale between active and placebo groups, nor significant differ-
ences in CRP and ESR. VAS pain scale in placebo group was significant 
higher than the GLM treated group after week 12 (p = 0.042). There were 
no significant difference in WOMAC scale, CRP and ESR between the 
GLM treated group and the placebo group after week 12.
Conclusion: GLM extract did not confer clinical benefit in moderate OA 
over the intervention period, however, a significant difference in VAS was 
observed between the GLM group and placebo group. Higher doses and/
or longer treatment periods are worthy of future investigation

PO4.135
Very Low-Calorie Ketogenic Diet (VLCKD): an antihypertensive 
nutritional approach

Barrea, L.1; Verde, L.2; Colao, A.2; Savastano, S.2; Muscogiuri, G.2
1Dipartimento di Scienze Umanistiche, Università Telematica Pegaso, Via Porzio, 
Centro Direzionale, isola F2, 80143 Napoli, Italy 
2Dipartimento di Medicina Clinica e Chirurgia, Unit of Endocrinology, Federico II 
University Medical School of Naples, Via Sergio Pansini 5, 80131 Napoli, Italy

Background: Obesity is accompanied by hormonal, inflammatory and 
endothelial alterations. These alterations induce a stimulation of sev-
eral other mechanisms that contribute to the hypertensive state and to 
increase the cardiovascular morbidity. This pilot, open-label, single-cen-
ter, prospective clinical trial aimed to evaluate the effect of Very Low-
Calorie Ketogenic Diet (VLCKD) on blood pressure (BP) in women with 
of obesity and hypertension.

and 4 to identify any interactions between individual characteristics and 
intervention strategies which may increase or decrease risk of eating dis-
orders during weight management.
Results: The EDIT Collaboration includes 52 studies (25 adolescent; 27 
adult) as of January 2023 and will explore the complex risk factor inter-
actions that precede changes to eating disorder risk following weight 
management interventions. The collaboration includes the integration of 
health consumers in project development and translation.
Conclusion: An important knowledge gain from this project will be a 
comprehensive understanding of the impact of weight management inter-
ventions on eating disorder risk. Stakeholders interested in the collabora-
tion should visit www.editcollaboration.com.

PO4.133
Views, perceptions, and experiences of type 2 diabetes or 
weight management programmes among minoritised ethnic 
groups living in high-income countries: A systematic review of 
qualitative evidence

Dhir, P.1; Evans, T. S.1; Drew, K. J.1; Maynard, M.1; Nobles, J.1; Homer, C.2; 
Ells, L. J.1
1Leeds Beckett University, School of Health, Obesity Institute 
2Sheffield Hallam University

Introduction: There is a lack of systematic evidence that qualitatively 
examines uptake and engagement of weight loss (WL) or Type 2 diabe-
tes (T2DM) within ethnically diverse populations, with current studies 
and systematic reviews focusing on quantitative results. Identifying the 
factors associated with participant uptake and adherence could there-
fore help to inform how programmes can be improved to facilitate and 
maintain behavioural and health changes. This systematic review explores 
the perceptions, experiences, barriers and facilitators to dietary based 
programmes for WM and T2DM in ethnically diverse populations. The 
findings will help to understand what works, for whom, why and in what 
context. 
Methods: CINAHL, MEDLINE, PsycINFO, Scopus, Academic Search 
Complete, and PubMed were searched for English language studies 
reporting community-dwelling studies in high income countries, with 
individuals aged ≥18 years who are from a minoritised ethnic group 
within the country of study. The methods for searching, screening, data 
extraction, and quality assessment of studies followed the JBI manual for 
evidence synthesis.
Results: A total of 17 studies were included in the data synthesis. JBI 
Sumari was used to analyse the data from which 115 findings were 
retrieved from 17 articles and 8 synthesised findings were identified. Of 
the 17 studies, 10 used focus groups, four used semi structured interviews, 
two used questionnaires along with interviews and one used a focus group 
and 1:1 interviews. The studies were conducted between 1996-2021 in 
five countries: USA (n=12), UK (n=2) Norway (n=1), Sweden (n=1) and 
Australia (n=1). The majority of the papers focused on T2DM (n= 12) 
and others focused on weight management/ individuals at risk of T2DM 
(n=5). From the papers that reported number of individuals interviewed 
(n=15) there was a total of 418 individuals from minoritised ethnic back-
grounds, with a sample size ranging from 4-82 individuals. Religion was 
not reported in any of the studies. The eight synthesised findings were: 
1. family health status and programme education as motivators for pro-
gramme uptake and adherence, 2. social support in making and main-
taining positive changes during the programme, 3. challenges created 
difficulties in diabetes management and to undertake the programme, 
4. cultural beliefs impacted on experiences of the programme, 5. increased 
awareness and positive dietary changes experienced during and following 
the programme, 6. the impact of psychological evaluations, 7. the impor-
tance of physical activity and individuals’ 8. considerations for future 
programmes.
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PO4.136
Very Low-Calorie Ketogenic Diet (VLCKD): a tool for fat 
kidney?

Verde, L.1; Docimo, A.2; Chirico, G.2; Tecce, N.2; Colao, A.2; Barrea, L.3; 
Muscogiuri, G.2
1Department of Public Health, University of Naples Federico II, Naples, Italy. 
2Department of Clinical Medicine and Surgery, Unit of Endocrinology, 
University of Naples Federico II, Naples, Italy. 
3Department of Humanities, Pegaso Telematic University, Naples, Italy.

Background: Obesity can damage kidney via directly, through the pro-
duction of pro-inflammatory adipocytokines, and indirectly due to sys-
temic complications of obesity. Several strategies are available for weight 
loss, such as the modification of lifestyle, anti-obesity drugs and surgery 
therapy, but there are no clinical practice guidelines to manage people 
with obesity and chronic kidney disease. Very low-calorie ketogenic diet 
(VLCKD) is an effective and increasingly used tool for weight loss in peo-
ple with obesity. Thus, we aimed to investigate the effects of VLCKD on 
people with obesity and mild kidney failure (MKF).

Methods: A total of 137 women, who met the inclusion criteria and 
accepted to adhere to VLCKD were consecutively enrolled. Assessment of 
anthropometric parameters (weight, height, waist circumference), body 
composition (through bioelectrical impedance analysis), systolic (SBP) 
and diastolic blood pressure (DBP) and blood sample collection were car-
ried out at baseline and after 45 days of the active phase of VLCKD. 
Results: After VLCKD all the women experienced a significant reduc-
tion in body weight and an overall improvement of body composition. 
Also, high sensitivity C reactive protein (hs-CRP) levels were significantly 
diminished (p<0.001) while phase angle (PhA) increased by almost 9% 
(p<0.001). Interestingly both SBP and DBP were significantly improved 
(-12.89% and -10.77%, respectively; p<0.001). At baseline SBP and DBP 
showed statistically significant correlations with body mass index (BMI), 
waist circumference, hs-CRP, PhA, total body water (TBW), extracellular 
water (ECW), Na/K ratio and fat mass. Even after VLCKD, all correlations 
among SBP and DBP with the study variables were statistically significant, 
except for the association between DBP and Na/K ratio. Changes (%) in 
both SBP and DBP were associated with ∆BMI%, ∆PhA% and ∆hs-CRP 
levels (p<0.001). In addition, only ∆SBP% was associated with ∆waist 
circumference (p=0.017), ∆TBW (p=0.017), and ∆fat mass (p<0.001); 
while only ∆DBP% was associated with ∆ECW (p 0.018), and ∆Na/K 
ratio (p=0.048). After adjusting for ∆BMI, ∆WC, ∆PhA, ∆TBW, and 
∆fat mass, the correlation between changes in ∆SBP and ∆hs-CRP lev-
els remained statistically significant (p<0.001). Similarly, the correlation 
between ∆DBP and ∆hs-CRP levels also remained statistically significant 
after adjustment for ∆BMI, ∆PhA, ∆Na/K ratio, and ∆ECW (p<0.001). 
From multiple regression analysis ∆hs-CRP levels seemed to be the main 
predictor of changes of BP (p<0.001). 
Conclusion: VLCKD reduces BP in women with of obesity and hyperten-
sion in a safely manner.

After VLCKD, both SBP and DBP parameters were significantly decreased 
(p < 0.001). VLCKD, very low-calorie ketogenic diet; SBP, systolic blood 
pressure; DBP, diastolic blood pressure.

Fig. 1. The change in blood pressure during the 45 days of VLCKD  
(active phase).

A p value in bold type denotes a significant difference (p < 0.05). SBP, 
systolic blood pressure; hs-CRP, high-sensitivity C-reactive protein.

Fig. 2. Correlation between changes in ∆SBP and ∆hs-CRP levels after 
adjusting for ∆BMI, ∆WC, ∆PhA, ∆TBW, and ∆FM.

A p value in bold type denotes a significant difference (p < 0.05). DBP, 
diastolic blood pressure; hs-CRP, high-sensitivity C-reactive protein.

Fig. 3. Correlation between changes in ∆DBP and ∆hs-CRP levels after 
adjusting for ∆BMI, ∆PhA, ∆Na/K ratio, and ∆ECW.
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Methods: A cross-sectional study was conducted on 92 people with obe-
sity (35.85 ± 4.61 kg/m²; 27M/65F aged 52.03 ± 11.41 years) that under-
went to a VLCKD. Anthropometric parameters (weight, height and waist 
circumference) and biochemistry data were collected before and at the 
end of active phase of VLCKD. Glomerular Filtration Rate (GFR) was 
calculated with the Chronic Kidney Disease Epidemiology Collaboration 
(CKD-EPI) equation, that performs better than other equations at higher 
GFR, with less bias and greater accuracy, especially when actual GFR 
is >60 mL/min per 1.73 m². Forty-nine people had MKF (GFR 60-89 
ml/min/1.73m²) and 43 had normal kidney function (NKF) (GFR≥90 
ml/min/1.73m²) and were therefore designated as control.
Results: In the entire study population, the average weight loss was 
-10.67 ± 4.29 % of initial weight, with significant reductions in BMI (from 
35.85 ± 4.61 to 32.50 ± 4.35 kg/m², p<0.001) and waist circumference 
(from 107.01 ± 11.32 to 99.98 ± 11.42 cm, p<0.001) at the end of the active 
phase of VLCKD. We also reported an improvement of several metabolic 
parameters: fasting blood glucose from 100.23 ± 15.56 to 91.01 ± 13.08 mg/
dl (p<0.001), insulin from 17.71 ± 10.29 to 8.31 ± 4.38 µIU/ml (p<0.001), 
HOMA-IR from 4.50 ± 3.21 to 1.90 ± 1.12 (p<0.001), total cholesterol from 
208.20 ± 40.37 to 169.75 ± 35.44 md/dl (p<0.001), LDL from 127.15 ± 37.30 
to 100.26 ± 29.35 mg/dl (p<0.001) and triglycerides from 126.36 ± 71.21 
to 92.47± 32.94 mg/dl (p<0.001). No clinically relevant variation regarding 
liver and kidney function were detected. Of note, at the end of the active 
phase of VLCKD we found out significant reduction of GFR in people 
with NKF (from 104.53 ± 7.30 to 100.76 ± 11.39 ml/min/1.73m2; p=0.031) 
while a significant increase in people with MKF (from 79.33 ± 7.82 to 84.61 
± 11.65 ml/min/1.73m²; p=0.001). Finally, 30.6% of patients with MKF 
reported normalization of glomerular filtrate after the VLCKD (Table 2).
Conclusion: Obesity can damage the kidney through alterations in the 
hemodynamics resulting in glomerular hyperfiltration, proteinuria and, 
finally, impairment of the GFR. VLCKD on the one hand reduced glo-
merular hyperfiltration in peoplewith obesity with still NKF, and on the 
other hand improved filtration in those people who have already suffered 
a reduction in GFR. Consequently, VLCKD is a safe and effective tool in 
the prevention and treatment of obesity-related kidney complications.

Tab. 1. Baseline and end of the active phase of VLCKD population 
characteristics.

Parameters (N=92) Baseline End of the active 
phase of VLCKD p-value

Age (years) 52.03 ± 11.41

Male/Female 27/65

Weight (kg) 99.07 ± 15.87 89.82 ± 14.31 <0.001

BMI (kg/m2) 35.85 ± 4.61 32.50 ± 4.35 <0.001

WC (cm) 107.01 ± 11.32 99.98 ± 11.42 <0.001

eGFR (ml/min/1.73m2) 91.11 ± 14.72 92.16 ± 14.04 0.369

Creatinine (mg/dl) 0.81 ± 0.16 0.80 ± 0.17 0.509

Azotemia (mg/dl) 36.63 ± 9.65 36.09 ± 13.32 0.729

Glucose (mg/dl) 100.23 ± 15.56 91.01 ± 13.08 <0.001

Insulin (µIU/ml) 17.71 ± 10.29 8.31 ± 4.38 <0.001

HOMA-IR 4.50 ± 3.21 1.90 ± 1.12 <0.001

Totale cholesterol (mg/dL) 208.20 ± 40.37 169.75 ± 35.44 <0.001

LDL (mg/dL) 127.15 ± 37.30 100.26 ± 29.35 <0.001

HDL (mg/dL) 53.47 ± 17.02 50.73 ± 14.20 0.077

Triglycerides (mg/dL) 126.36 ± 71.21 92.47± 32.94 <0.001

AST (mg/dL) 24.72 ± 15.72 18.12 ± 9.93 0.001

ALT (mg/dL) 29.39 ± 16.68 24.95 ± 13.86 0.007

Data shown as means ± standard deviation (SD). The p value is from a 
dependent sample t-test. VLCKD, very low-calorie ketogenic diet; BMI, 
Body Mass Index; WC, waist circumference; eGFR, estimated Glomerular 
Filtration Rate; HOMA-IR, Homeostatic Model Assessment for Insulin 
Resistance; LDL, Low Density Lipoprotein; HDL, High Density Lipoprotein; 
ALT, alanine transaminase; AST, aspartate transaminase.

Tab. 2. Differences between NKF and MKF before and after treatment.

NKF (N=43) MKF (N=49)

Parameters Baseline End of the active 
phase of VLCKD p-value Baseline End of the active 

phase of VLCKD p-value

Age (years) 47.65 ± 11.24 55.88 ± 10.19

Male/female 10/33 17/32

Weight (kg) 100.99 ± 15.23 91.93 ± 14.51 <0.001 97.37 ± 16.38 87.97 ± 14.03 <0.001

BMI (kg/m2) 37.06 ± 4.39 33.70 ± 4.27 <0.001 34.79 ± 4.58 31.45 ± 4.19 <0.001

WC (cm) 108.43 ± 11.09 101.21 ± 10.05 <0.001 105.74 ± 11.48 98.90 ± 12.51 <0.001

eGFR (ml/min/1.73m2) 104.53 ± 7.30 100.76 ± 11.39 0.031 79.33 ± 7.82 84.61 ± 11.65 0.001

Creatinine (mg/dl) 0.71 ± 0.10 0.74 ± 0.16 0.084 0.90 ± 0.14 0.86 ± 0.11 0.011

Azotemia (mg/dl) 33.28 ± 8.59 33.28 ± 13.40 0.394 39.41 ± 9.68 38.55 ± 10.85 0.148

Glucose (mg/dl) 98.23 ± 14.83 91.02 ± 14.93 0.002 101.98 ± 16.12 91.00 ± 11.33 <0.001

Insulin (µIU/ml) 18.30 ± 11.04 7.72 ± 4.15 <0.001 17.22 ± 9.71 8.83 ± 4.55 <0.001

HOMA-IR 4.47 ± 3.02 1.79 ± 1.10 <0.001 4.52 ± 3.40 1.99 ± 1.15 <0.001

Total cholesterol
(mg/dL) 203.93 ± 46.21 169.35 ± 36.11 <0.001 211.86 ± 34.68 170.13± 35.18 <0.001

LDL (mg/dL) 123.68 ± 42.71 101.57 ± 30.91 <0.001 130.20 ± 31.95 99.00 ±28.08 <0.001

HDL (mg/dL) 51.45 ± 14.12 49.38 ± 13.79 0.125 55.20 ± 19.14 51.99 ± 14.61 0.322

Triglycerides (mg/dL) 136.66 ± 98.05 98.53 ± 39.02 0.006 117.73 ± 34.99 86.67 ± 24.94 <0.001

AST (mg/dL) 23.30 ±10.59 17.23 ± 11.67 0.002 25.87 ± 18.95 18.88 ± 8.23 0.002

ALT (mg/dL) 30.52 ± 18.55 25.84 ± 17.74 0.108 28.47 ± 15.13 24.15 ± 9.24 0.023

Data shown as means ± standard deviation (SD). The p value is from a dependent sample t-test. NKF, normal kidney function; MKF, mild kidney 
 failure; VLCKD, very low-calorie ketogenic diet; BMI, Body Mass Index; WC, waist circumference; eGFR, estimated Glomerular Filtration Rate; HOMA-IR, 
Homeostatic Model Assessment for Insulin Resistance; LDL, Low Density Lipoprotein; HDL, High Density Lipoprotein; ALT, alanine transaminase; AST, 
aspartate transaminase.
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holistic approach to obesity. Additionally, at present, there are no reliable 
tools for SDM in obesity. On these bases, we aimed to create a specific 
tool for the SDM in obesity and to evaluate the impact of the model in a 
tertiary care setting.
Methods: We performed a pilot case-control study, including adults living 
with obesity, attended at our Obesity Unit in April-June 2022, randomised 
1:1 to standard-of-care versus SDM. SDM process included the creation of 
a specific tool. It consisted of a three-phases: choice, options, and decision. 
The analysed variables were: Type of treatment chosen, degree of knowl-
edge of therapeutic options, satisfaction with the decision, quality of the 
process, and decisional conflict scale.
Results: 25 patients/group were included, without statistically significant 
differences regarding baseline characteristics. The degree of knowledge 
of the treatment options and the degree of satisfaction with the decision 
was statistically higher in the SDM group (80.0 vs 48.8%, p<0.001; 93.5 
vs 80, 6, p=0.003, respectively). Furthermore, the SDM group had a bet-
ter perception of the quality of the decision-making process (48.3 vs 447; 
p=0.059) and a lower score on the decisional conflict scale, although this 
difference was not statistically significant (37.3 vs 43.1; p=0.217). 
Conclusions: The proposed SDM model improves knowledge of the type 
of treatment for obesity, as well as the degree of satisfaction with the deci-
sion-making process. The results of this pilot reinforce the possibility of 
scaling the SDM model at the hospital level and implementation in daily 
clinical practice.

Conflict of Interest: None

Funding: None.

PO4.139
Patient Experience and Journey Mapping with New Digital 
Methodology: Use for Integrating into Health Service Delivery 
for Patients of Larger Size

Hales, C.; Dodson, P.; Haase, A. M.; Jeffreys, M.
Faculty of Health, Te Herenga Waka- Victoria University of Wellington, Aotearoa 
New Zealand

Introduction: For people living with obesity the healthcare sys-
tem is inherently discriminating and structurally marginalising(1). 
Understanding and enhancing patient experiences improves the quality 
of care, health and equity outcomes, resource utilisation, and treatment 
adherence(2). Patient journey mapping is a novel approach used to under-
stand patients’ experiences as they move through the healthcare system, by 
deconstructing the patient encounter or care episode into discrete events 
that provide new insights about healthcare processes(3). With the digital 
transformation of healthcare, little is known about how digital technology 
captures and informs patient experiences and service delivery. This study 
aims to understand patient experiences during healthcare interactions 
when using digital technology; critical to addressing health and equity 
outcomes for patients of larger size. 
Methods: Arksey and O’Malley (4) scoping review methods were applied 
in accordance with the PRISMA-ScR reporting statement. Four medi-
cal and health electronic databases were searched to identify studies for 
eligibility. Inclusion criteria were primary studies that reported on the 
use of digital technology by the patient in support of their own care and 
measured the effect of the technology on patient outcomes, health service 
delivery and/or patient experiences. 
Results: Of the 377 studies retrieved, 20 were included. Most studies 
did not explicitly set out to capture patient journeys, however, all stud-
ies had aspects which allowed patients to share their experiences of using 
digital technologies, most of which (16; 80%) lead to positive outcomes. 
Most studies reported that patient use of digital technology during care 
improved patient experiences (16; 80%) and aspects of service delivery 
(15; 75%), and half (10; 50%) of studies reported on improved quality of 
care. The ability to journal personal experiences using narrative methods, 
alongside treatment led to improved communication, health care efficien-
cies, and patient agency which had positive effects on patient experiences. 

PO4.137
A food for special medical purposes in the treatment 
of patients with intestinal malabsorption

Cava, E.1; Carbonelli, M.1; Anzolin, F.2; Paolini, B.3; Pintus, S.4; Rahimi, F.5; 
Vincenzi, M.6; Bagnato, C.7; Lagattolla, V.8
1Azienda Ospedaliera San Camillo Forlanini, Dietetics and Clinical Nutrition~ 
Rome ~ Italy 
2AUSL Bologna, Bologna, Italy 
3AOU Senese, Siena, Italy 
4AO Brotzu, Cagliari, Italy 
5Città della Salute, Ospedale Molinette, Torino, Italy 
6S. Pier Damiano Hospital di Faenza (Gruppo Villa Maria Cecilia), Faenza, Italy 
7Ospedale Madonna delle Grazie, Matera, Italy 
8ASL Bari e Brindisi, Bari, Italy

Intestinal malabsorption syndrome is due to insufficient absorption 
of nutrients from food by the intestinal mucosa. Malabsorption can be 
caused by impaired digestion, absorption or transport of nutrients, and 
can affect macronutrients (proteins, carbohydrates, fats), micronutrients 
(vitamins and minerals), or both. A retrospective multicentre observa-
tional study was conducted by ADI (Association of Dietetics and Clinical 
Nutrition) centers to confirm the efficacy of a product (special medical 
purposes food) to treat patients with intestinal malabsorption with vari-
able etiology. 
This product, Bariatrifast, is specific for the dietary treatment in mal-
absorptive surgery or in all pathological situations with malabsorption 
requiring supplementation of vitamins and trace elements.
68 patients were enrolled with mean age of 55.7 years and BMI of 23.4 
kg/m2 with different malabsorption etiologies: 34 gastroresected, 10 celiac, 
4 with ileal Crohn’s disease and 5 with ileocolic Crohn’s, 6 with SIBO, 
2 hemicolectomized, 1 with terminal ileitis, 1 with partial ileal resection, 
1 with colectomy, 1 with intestinal amyloidosis, 2 with ileal resection and 
1 with ndd diarrhea. All patients assumed Bariatrifast as only supplement 
and were followed up for 2 months minimum up to 6 months. The study 
is still ongoing with the 6-month follow-up completed only by 20% of 
patients. At time zero, two, four and six months, the following parame-
ters were assessed: anthropometrics (weight and height), blood pressure, 
blood tests (complete blood count, albumin, ferritin, transferrin, iron, 
vitamin D, vitamin B12, folate)
Results Showed: The mean number of erythrocytes increased sig-
nificantly and linearly during the follow-up, as well as the hemoglobin 
level; Ferritin and Iron values have shown a trend to increase over time; 
Leukocytes and platelets remained stable; Transferrin showed a modest 
downward trend; Folate has remained stable over time. Vitamin D showed 
marked improvement followed by stabilization; The mean values of heart 
rate and systolic-diastolic blood pressure remained substantially stable. 
No patient reported undesirable effects using the product.
In conclusion, preliminary results of this study suggest that using 
Bariatrifast in patients with malabsorption can improve the haematolog-
ical panel increasing Vit. B12, iron and ferritin and Vitamin D levels, to 
confirm the efficacy of this special medical purpose food in malabsorp-
tion syndromes.

PO4.138
Impact of the implementation of a shared decision-making 
model: result of a pilot study in patients with obesity

Ciudin, A.1; Salas Gama, K.2; Pantoja, E.2; Martinez, G.2; Zabalegui, A.1; 
Cordero, E.1; Comas, M.1; Romea, S.2; Marti, A.3
1Endocrinology and Nutrition Department, Vall Hebron University Hospital. 
Institut de Recerca Vall Hebron, Barcelona, Spain. CIBER de Diabetes y 
Enfermedades Metabólicas Asociadas. Instituto de Salud Carlos III, Madrid, 
Spain 
2Direcció de Qualitat, Processos i Innovació Hospital Universitari Vall d’Hebron 
3Atenció i Participació Ciutadana Hospital Universitari Vall d’Hebron

Introduction: Shared decision-making (SDM) is a process that promotes 
person-centered care. To our knowledge, few individual, heterogeneous 
studies have been published on the SDM in obesity, and none evaluate a 
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effects of treatment. These challenges can be addressed by increasing 
knowledge and better support of health care professionals and improved 
health literacy of patients. 

PO4.141
Perceptions of barriers to effective obesity care: results 
from the ACTION (Awareness, Care and Treatment in Obesity 
MaNagement) study in Ireland

Cusack, F.; Finucane, F.; Crotty, M.
College of Medicine, Nursing and Health Sciences, University of Galway, Galway, 
Ireland

Introduction: Obesity is a complex disease that affects an increasing 
amount of the global population. Obesity has the potential to impact indi-
viduals’ health through its associations with metabolic, respiratory and 
cardiovascular disease as well as some cancers. Furthermore, people living 
with obesity frequently experience stigma in society and in healthcare. 
This study aimed to explore the barriers to obesity management that exist 
in the Irish healthcare setting according to healthcare professionals and 
people living with obesity.
Methods: Fifty-five doctors and nurses working in the Irish healthcare 
setting completed an online survey that explored their perceptions of pro-
viding care to people with obesity. Seventy-seven people living with obe-
sity completed a separate online survey that focused on the barriers they 
experienced as service users of the Irish healthcare system.
Results: Most healthcare professionals (69.8%) did not view their patients 
with obesity as motivated to lose weight whereas 68.9% of people with 
obesity felt motivated. Nearly all healthcare professionals considered 
obesity a disease (90.7%) while 61.1% felt responsibility towards their 
patients’ weight loss. Almost two thirds of people with obesity felt com-
pletely responsible for their own weight loss. Healthcare professionals’ 
most cited barrier was insufficient appointment time (75.9%). Nearly half 
of healthcare professionals felt people with obesity were not interested in 
weight loss (46.3%) and 42.6% felt there were more important issues to 
discuss. Most people with obesity felt uncontrolled hunger (85.9%), men-
tal health issues (82.8%) and lack of physical activity (82.2%) were their 
biggest barriers. 
Conclusions: This study showed evidence of gaps in perceptions between 
healthcare professionals and people living with obesity in managing 
weight. Further training for healthcare professionals in communica-
tion skills and the pathophysiology of obesity is required in addition to 
increasing inclusivity in healthcare facilities.

PO4.142
A Study on the Effectiveness of Narrative Therapy on Weight 
Loss among Overweight Adults

Zahed, E.
University of Tehran

Introduction: The phenomenon of overweight and obesity is one of the 
concerns of today’s world. Overweight is generally considered as a physio-
logical problem, but adding to this point, psychological problems can play 
a role in this phenomenon as well. Therefore, the present study examined 
the effectiveness of narrative therapy on weight loss among overweight 
adults. Specifically, it attempts to find an approach to improve health 
among overweight adults. 
Methods: In this study, N of 1 as a single subject method was used as 
the research design. Participants included 8 women and 4 men who took 
part in 10 weekly group sessions as well as 5 individual sessions every 
other week. Women were divided randomly into to two groups of 4 and 
men were one group of 4. Before the beginning of the sessions and after 
the end of the sessions, body mass index and general mental state were 
measured and compared between groups. The general mental state was 
evaluated by asking the individuals what score they give to their own gen-
eral mental state (quantitative data) and what is the reason for this score 
(qualitative data). 

Technology that used two-way communication strategies had positive 
effects on patients’ sense of agency.
Conclusion: Digital technology, that incorporates patient experiences 
and narratives improve the quality of care through enabling patient voice 
and agency. Developing patient journey mapping using digital technology 
specific to evaluating the experiences of patients with obesity can address 
health and equity outcomes. 
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Patient perspectives about obesity treatment preferences

Craig, H. C.1; Alaseed, D.2; Carel, L. W.1
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and Biomolecular Research, School of Medicine, University College Dublin, 
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2Dasman Diabetes Institute, Gulf Road intersecting JassimAIBahar St, Sharq, 
Block 3, PO Box 1180 Dasman 15462 Kuwait

Background: Incorporating the patient’s perspective in obesity treatment 
planning achieves buy-in from the patient. This ensures that the aims of 
both the healthcare provider and the patient are aligned. The develop-
ment, of and adherence to, a focused patient-centred treatment plan is 
likely to result in better health outcomes. 
Objectives: Developing effective treatment plans or indeed obesity health 
policy is a challenge without knowing what patients’ preferences may 
be. The objective of this study was to evaluate what treatments options 
patients with obesity complications prefer. Insight into what influences 
patient preferences can then be used to inform practice and policy.
Methods: Participatory action research, using purposeful sampling was 
used to recruit 33 patients with obesity complications. Recruitment took 
place in specialist clinics for non-alcoholic fatty liver disease, diabetes and 
chronic kidney disease. None of the participants were formally referred 
to an obesity specialist clinic or formally treated for obesity. 16 males and 
17 females ranging in age from 18-70 years, all with a BMI >35 kg/m2 
were recruited. Data was collected in one-to-one semi-structured inter-
views using zoom or the telephone. Prior to the interview, participants 
were asked to watch a 60-minute video explaining nutritional therapies, 
pharmacotherapies, and surgical therapies. The information was provided 
in equipoise highlighting the advantages and disadvantages of each treat-
ment. The data collection was analysed through reflective thematic analy-
sis and interpreted through a social cultural lens to understand the factors 
which influence choice and the impact of obesity complications on the 
choices which were made. 
Results: Four themes emerged 1) structural factors of healthcare set-
ting, 2) autonomy, 3) interaction with formal care, and 4) emotional and 
physical consequences of obesity. 49% of participants preferred nutrition 
therapy with support from a medical professional. Participants described 
prior suboptimal experiences during interactions with dieticians, but they 
thought that a nurse or doctor may be able to help them. 24% chose bar-
iatric surgery. Access to surgery was a challenge that presented as a theme. 
18% chose pharmacotherapy alone and 6% chose pharmacotherapy com-
bined with nutrition therapy. Cost was a theme associated with pharma-
cotherapy. Three percent of participants wanted no intervention.
Conclusion: Factors that influence decisions around treatment options 
for obesity were 1) structural factors of healthcare setting such as access 
and cost, 2) autonomy including lack of knowledge and not being heard, 
3) interaction with formal care such as lack of knowledge, lack of consis-
tency of care and support, and 4) emotional and physical consequences 
of obesity including fear of complications of the disease and fear of side 
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Methods: The published study referred to was conducted using a retro-
spective review of nursing home residents obtained from the New Zealand 
Resident Assessment Instrument national dataset from 2015-2018. BMI 
was calculated as weight in kilograms (kg) divided by height in meters 
squared (m2). Multimorbidity was defined as the presence of ≥2 health 
conditions. The risk of disability was measured by a 4-item ADL self-per-
formance scale. Poisson regression and linear regression were used 
respectively to assess association between BMI and multi-morbidity and 
BMI and disability in ADL. This presentation is a secondary analysis of 
this study. 
Results: In the initial study results of the 198,790 residents included, 10.6, 
26.6, 11.3 and 5.4% were living with underweight, overweight, obesity, 
and extremely obesity, respectively. 26.4, 31.3 and 21.3% were also living 
with one, two and three disease conditions, respectively, while 14.3% had 
four or more conditions. 24.1% could perform only one ADL, and 16.1% 
could perform none. The prevalence of multi-morbidity increased with 
increasing BMI, whereas mean disability in ADL decreased with increas-
ing BMI. 
Conclusion: Independence in daily living activities was related to weight. 
People living with underweight were less independent that those living 
with overweight or obesity. This finding contributes to the ongoing dis-
cussion of the so-called ‘obesity paradox’, indicating, against expecta-
tion, that people living with overweight or obesity have a decreased risk 
of functional decline. It is this point that warrants interrogation and is 
the focus of this paper. For nursing home populations, the burden of 
increased disability comes from people living with underweight not over-
weight. There is a positive effect of obesity on functional performance in 
aging. In caring for residential older population, caregivers, policymakers 
and practitioners must be vigilant to the implications of weight loss and 
plan interventions to support weight gain and the performance of ADLs.
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Prevalence of Stigma and Bias Against People with Obesity 
Among Staff at an Irish University Teaching Hospital

Lynch, C.1; Mccarthy, B.3; Finucane, F.2
1Bariatric Medicine Service, Galway University Hospitals, Saolta University 
Healthcare Group 
2Department of Medicine, University of Galway, Newcastle Road, Galway 
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Stigma and bias against people with obesity has been shown to be highly 
prevalent in healthcare professionals, but attitudes and beliefs in Irish 
hospital staff have not previously been studied. We sought to determine 
the prevalence of stigma and bias in a cohort of hospital-based healthcare 
professionals in the West of Ireland.
We conducted a prospective cohort study of all healthcare professionals 
employed at Galway University Hospitals. Staff were emailed and invited 
to participate in an online survey incorporating a validated “Fat Phobia 
Scale”. This consisted of 14 pairs of opposing adjectives to describe 
patients with obesity, on a Likert scale ranging from 1 to 5. Information 
on participant age, sex, and role was also recorded. STROBE guidelines 
were adhered to throughout.
In total, 310 staff responded and 309 (including 131 doctors and 154 
nurses) of those agreed to participate and completed the online survey after 
consent was obtained. Mean duration of employment was 13.3±10.7 years 
and 71.4% were female. In 12 out of the 14 domains assessed, we found 
evidence of high levels of stigma and bias, with Likert scores >2.5. Results 
were similar across professional groups, duration of service and sex.

Results: The results showed a significant reduction in body mass index 
and a significant improvement in general mental status in all participants. 
The findings were acceptable at the 99% validity. Results showed more 
reduction of body mass index and more improvement of mental state in 
women compared to men.
Conclusion: We need to consider the obesity in a wider range, i.e. it is 
not limited to a physiological concern, the psychological factors can play 
roles. Considering the limitations of the current study, but still it sheds 
light on the obesity from a different point of view that is worth replicating. 
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Romano, E.1; Halford, J.2; Hardman, C. A.3; Harrold, J.3; Robinson, E.3
1King’s College London 
2University of Leeds 
3University of Liverpool

Introduction: Grazing has been indicated as a likely cause of weight 
regain after bariatric surgery interventions. Research has identified sev-
eral predictive factors for this eating pattern, but few studies have exam-
ined the impact of weight stigma concerns and internalised weight bias on 
grazing tendencies in postoperative bariatric surgery patients.
Methods: 300 participants who underwent bariatric surgery were 
recruited through an online survey, answering self-reported measures 
of grazing, weight stigma concerns, internalised weight bias, and other 
predictors of grazing identified by previous studies. Predictors which 
resulted significantly associated with grazing in unadjusted correlations 
were included in a hierarchical multiple regression with 1000 bootstrap 
samples, controlling for demographic variables at step 1 of the model 
and accounting for all identified significant predictors, alongside weight 
stigma concerns and internalised weight bias, in step 2. For exploratory 
analysis on the effect of weight stigma concerns and internalised weight 
bias on grazing, significant predictors were later entered in different steps. 
Results: Our final sample included 253 participants, mean age 45.37 
(SD = 9.91), 94.5% female. The overall model explained 33% of the vari-
ance in grazing, R² =.331, F(13, 239) = 9.11, p <.001. After controlling for 
demographic variables, the predictors previously identified and included 
the second step predicted 32% of the variance in grazing (R² Change 
=.321), with weight bias reporting a significant positive association with 
grazing (B =.02, SE =.01, 95% CI =.01 to.04, p =.006), while weight stigma 
concerns did not result as a significant predictor (B =.01, SE =.01, 95% 
CI = -.02 to.03, p =.474). When entering the variables in separate steps for 
exploratory analysis, weight stigma concerns lost its significance after the 
introduction of internalised weight bias. 
Conclusions: Internalised weight bias is a risk factor for grazing in 
post-bariatric surgery patients and could explain the effect of weight 
stigma concerns on grazing tendencies in this population.

PO4.144
The obesity paradox and the enigma of underweight 
in nursing home care

Rook, H.1; Hales, C.1; Nelson, K.1; Amankwaa, I.2
1Te Wāhanga Tātai Hauora—Wellington Faculty of Health, Te Herenga  
Waka—Victoria University of Wellington, New Zealand 
2Wintec - Waikato Institute of Technology, New Zealand

Introduction: This presentation is a secondary analysis of a study1 that 
examined the effect of BMI on disability and activities of daily living 
(ADLs) in older adults in nursing homes in New Zealand. The aim is to 
highlight the obesity paradox and risks associated by downplaying or 
ignoring the impact of living with underweight in older people residing 
in nursing homes.
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PO4.147
Comparing attitudes towards people living with obesity 
of medical, nursing and nutrition and dietetics students

Cozma, O. M.; Gherasim, A.; Nita, O.; Mihalache, L.; Arhire, L. I.
“Grigore T Popa” University of Medicine and Pharmacy

Introduction: Obesity is a global public health problem and, despite 
numerous studies showing its multifactorial aetiology, people with obesity 
still face discrimination, even by health care professionals. The purpose 
of this study was to evaluate the attitudes of the undergrad students at 
our university towards people with obesity, comparing three programs: 
Medicine, Nursing and Nutrition and Dietetics.
Methods: Due to the pandemic restrictions, the study was carried online, 
students answering two internationally validated questionnaires: Beliefs 
About Obese Persons (BAOP) and Anti-Fat Attitudes Questionnaire 
(AFA). For both questionnaires, the Romanian translations showed good 
psychometric properties.
Results: 145 students answered the survey, among which 30.3% medical 
students, 19.3% nursing students and 50.3% nutrition and dietetics stu-
dents. There is no statistically significant difference in the scores regarding 
attitudes against people with obesity between the three different special-
izations (p>0.05), but all students showed mild discriminatory beliefs. 
Regarding lack of willpower as a cause for obesity, medical students scored 
higher than the other categories of students. at this subscale. 
Conclusion: Stigmatization and negative attitudes towards people with 
obesity negatively impact treatment for these patients. Therapeutic inter-
vention programs for obesity should not only be evidence based, but also 
laid on a background free of discrimination. Therefore, these aspects 
should be addressed within the academic programs of universities who 
train future healthcare professionals.

PO4.148
Lifestyle change narratives in long-term weight management

Joki, A.1; Venäläinen, S.2; Fogelholm, M.4; Mäkelä, J.5; Salmela, J.1; 
Lallukka, T.1; Konttinen, H.3
1Department of Public Health, University of Helsinki, Finland 
2Department of Social Sciences, University of Eastern Finland, Finland 
3Faculty of Social Sciences, University of Helsinki, Finland 
4Department of Food and Nutrition, University of Helsinki, Finland 
5Faculty of Educational Sciences, University of Helsinki, Finland

Introduction: Maintaining a healthy body weight is one of the main tar-
gets of public health strategies, and people with obesity are encouraged 
to make lifestyle changes to control their weight. Long-lasting change in 
lifestyle or permanent weight loss, however, is rarely attained. There is a 
scarcity of data regarding the long-term experiences of lifestyle change, 
especially qualitative longitudinal studies that focus on the exploration 
and interpretation of change over time. This qualitative follow-up study 
aimed to identify how people who had lost weight and then maintained 
their weight loss over three years describe their lifestyle changes and what 
factors and issues are emphasized in their explanations. We also compared 
the meaning-making in the participants’ accounts in the two follow-up 
time points. 
Methods: The 12 interviewees (2 men, 10 women, aged 56–77y) of the 
current study were recruited from among the 270 Finnish participants of 
the 3-year weight-loss and -management intervention (PREVIEW), who 
had maintained the required weight criteria for the long-term weight 
management study. The first thematic interview was conducted after the 
3-year intervention (2017–18), and the second follow-up interview 4–5 
years later (2022). We used thematic and discursive approaches in the 
analysis.
Results: The analysis distinguished motives (e.g., a desire to feel bet-
ter) that were linked to maintaining lifestyle changes in the interview-
ees’ accounts. Their narratives portrayed new habits as a possible way 
to improve well-being and highlighted the importance of cultivating 
healthy habits that were internalized during the lifestyle change process. 

The results from this survey suggest that bias and stigma against people 
with obesity are present in a hospital-based cohort of Irish healthcare pro-
fessionals. This may have implications for the care of bariatric patients, in 
terms of dignity, quality of care and adequate access to care.

PO4.146
Perceived weight stigma in healthcare settings among  
adults living with obesity in the Netherlands:  
A cross-sectional investigation of the relationships  
with BMI and person-centred care

Crompvoets, P. I.1; Cramm, J. M.1; Van Rossum, E. F.2; Nieboer, A. P.1
1Department of Socio-Medical Sciences, Erasmus School of Health Policy and 
Management, Erasmus University Rotterdam, Rotterdam, The Netherlands 
2Department of Internal Medicine, Division of Endocrinology, and Obesity 
Center CGG, Erasmus MC, University Medical Center Rotterdam, Rotterdam, 
The Netherlands

Introduction: People living with obesity often experience weight stigma in 
healthcare settings, but there is limited data on the types and frequency of 
these experiences and how they relate to patients’ healthcare experiences. 
This study aims to fill this gap by providing an overview of stigmatizing 
experiences reported by adults living with obesity in the Netherlands and 
exploring the relationship between perceived weight stigma in healthcare 
settings, BMI, and experiences with person-centred care (PCC).
Methods: We conducted a cross-sectional online survey among adults 
aged 18 and older living in the Netherlands who have a BMI of 30 kg/m² or 
higher. The survey was distributed using the Longitudinal Internet Studies 
for the Social Sciences panel, which is a probability-based online panel of 
approximately 4700 households drawn from the Dutch population reg-
ister. To measure respondents’ perception of weight stigma in healthcare 
settings, we used an adjusted version of the Stigmatizing Situations in 
Healthcare instrument. We assessed their experience with PCC using a 
49-item PCC instrument for individuals living with obesity. We analyzed 
the data using correlation and regression analyses.
Results: In the preliminary analyses, we included a total of 595 respon-
dents, the majority of whom (n=432, 72.6%) had a BMI between 30 and 
35 kg/m² (class I obesity). Twenty-one percent (n=124) of the respondents 
had a BMI between 35 and 40 kg/m² (class II obesity), and 6.6% (n=39) 
had a BMI of 40 kg/m² or higher (class III obesity). Almost half of the 
respondents (n=272, 46%) reported at least one experience of weight 
stigma in healthcare settings. The stigmatizing experiences that were 
most frequently cited were: a healthcare professional blaming unrelated 
physical problems on your weight (32%), a healthcare professional recom-
mending a diet even if you did not intend to discuss weight (25%), and a 
healthcare professional telling you to lose weight but not providing weight 
loss treatment options or advice on how to get help for weight loss (23%). 
The mean stigma score was 2.9 ± 6 (range 0-36). On average, respondents 
living with obesity class III reported the highest number of stigmatizing 
experiences (M=10.6, SD=10.7), followed by class II (M=3.8, SD=6.7) 
and class I (M=2.0 SD=4.4). A higher stigma score was associated with a 
lower age, a higher BMI, and the presence of other chronic illnesses (all 
p<0.001). Across obesity classes, a higher stigma score was associated with 
a lower PCC score (all p<0.01). 
Conclusion: This study presents an overview of the types and frequency 
of stigmatizing experiences in healthcare settings as reported by adults 
living with obesity in the Netherlands. A lower age, a higher BMI, and 
the presence of other chronic illnesses were associated with more per-
ceived weight stigma in healthcare settings. Furthermore, perceived 
weight stigma in healthcare settings was negatively associated with PCC 
experiences.
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Overweight and Obesity in a specialist psychogeriatric unit

Vu, T.1; George, M.1; Gupta, R.2
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Background: Obesity is a key health issue for older Australians and can 
increase the risk of developing long-term health conditions such as heart 
disease, type 2 diabetes and certain cancers. 
Obesity rates are higher in people with severe mental illness (SMI) than in 
the general population, owing to the effects of antipsychotic antidepres-
sant medications, diet and lack of adequate physical activity. 
Several comprehensive reviews have suggested that between 20% and 60% 
of persons with Obesity, and extreme Obesity in particular, suffer from a 
psychiatric illness. 
Current guidance recommends that all patients admitted to the hospital 
receive a body mass index (BMI) assessment on admission, along with 
interventions to motivate lifestyle change. 
Aims: This audit aims to establish whether patients have their BMI mea-
sured and recorded following admission to the Older Persons mental 
health inpatient wards in Ipswich and whether, in those with a BMI >30 
kg/m2, or >28 kg/m2 in those with weight-related comorbidities, they are 
referred to the dietetics service for input. The audit also aims to propose 
strategies and recommendations to improve the management of older 
adults considered overweight.
Method: A list of all inpatients admitted to the Specialist Psychogeriatric 
Unit, Ipswich Hospital, Queensland,Australia from Jan 2021 to Apr 2021 
was obtained in Feb 2022, producing a sample of 25 inpatients. 
The audit tool was designed, to capture demographic data – gender, age, 
and ethnicity. The tool captured whether each of the following were mea-
sured following admission – body mass index (BMI), blood pressure (BP), 
serum cholesterol level, QRISK score, and HbA1c level, and, if so, whether 
this was done within 24 hours of admission. The tool also captured if 
obese patients had any documented management of their obesity.
Results: All psychogeriatric inpatients had documented BMI values at 
some point during their admission; however, in 24%, this had not been 
completed within 24hrs of their admission.60% of psychogeriatric inpa-
tients were classified as overweight or obese. The most common mental 
health diagnosis in psychogeriatric inpatients was psychosis (32%), fol-
lowed by personality disorder (24%) and depression (20%). The average 
BMI of patients with a diagnosis of psychosis was >30 (obese), and 100% 
of patients with a diagnosis of psychosis were classified as either over-
weight (BMI >25) or obese (BMI >30). The most common obesity-related 
comorbidity in psychogeriatric inpatients was dyslipidaemia (40%), fol-
lowed by cardiovascular disease (32%) and type 2 diabetes mellitus (28%). 
Conclusions: The study showed a very high prevalence of overweight and 
obesity in our patient group, but only a few were formally diagnosed with 
Obesity during admission. Hence patients did not receive effective man-
agement strategies to address overweight and obesity. This audit identifies 
inadequate attention to the important clinical issue of obesity which is 
associated with significant and avoidable mortality, morbidity and health-
care costs. The limitation of the study included a relatively small sample 
size and the retrospective nature and was based on a single site.

The interviewees’ accounts framed a favorable life situation as crucial for a 
lifestyle change, and their descriptions emphasized inadequate resources 
and stressful conditions as explanations for unsuccessful weight manage-
ment. Since the COVID-19 pandemic occurred between the two interview 
points, the analysis also identified strategies for coping with the challenges 
and potential pitfalls associated with unexpected life events. 
Conclusion: The current study enhances the understanding of long-term 
weight management by illuminating the processes and coping mech-
anisms highlighted by the participants as a key to maintaining lifestyle 
change.

PO4.149
Back to work after bariatric surgery? A Belgian population 
study

Van den Eynde, A.1; De Cock, D.2; Fabri, V.3; Kestens, W.3; Di Zinno, T.3; 
Brabant, S.3; Mertens, A.1; Vangoitsenhoven, R.1; Deleus, E.4; Lannoo, M.4; 
Bruffaerts, R.5; Leclercq, A.3; Van der Schueren, B.1
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4Clinical and Experimental Endocrinology, Department of Chronic Diseases 
and Metabolism, KU Leuven, 3000 Leuven, Belgium, Department of Abdominal 
Surgery, University Hospitals Leuven, 3000 Leuven, Belgium 
5Center for Public Health Psychiatry, University Psychiatric Center KU Leuven, 
UZ Herestraat 49 - bus 7003, 3000 Leuven, Belgium

Introduction: Aside of an impact on health, obesity is also associated with 
higher social and economic costs such as impaired workplace productiv-
ity, increased work absenteeism, and higher rates of unemployment [1,2]. 
Bariatric surgery promises long-term weight loss results and improvement 
in obesity-associated comorbidities and mental health. Research suggests 
that employment rates improve following bariatric surgery [3,4]. The aim 
of this study was to assess the effect of bariatric surgery on employment 
status in a large nationwide database, using Belgian national health insur-
ance data. 
Methods: This is a retrospective analysis of all patients that underwent 
bariatric surgery in Belgium between 2014-2015 registered in the IMA-
AIM database (IMA-AIM Intermutualistisch Agentschap – Agence 
Intermutualiste). Information about employment status was retrieved from 
their health insurance file. The work status of these patients was examined 
yearly; four years before and three years after surgery. Demographic data 
consisting of gender, age, employment status, and health care status (e.g. 
chronic illness) was collected. Increased employment after surgery was 
defined (1) as a reduction in days of unemployment and incapacity and 
(2) as resumption of work among the unemployed.
Results: 16,276 patients were included. The number of working people 
(without intermittent illness, loss of employment or sick leave) rose from 
49.7% before bariatric surgery to 61.2% 3 years after bariatric surgery i.e. 
an increase of 11.5 % between pre- and post-surgery. The largest improve-
ment of incapacity or unemployment was found in individuals who were 
absent from work for a period of more than 9 months, namely a reduc-
tion from 13.4% towards 7.2%. In the population of unemployed patients, 
20.9% became employed after bariatric surgery.
Conclusion: In this study, we found an increased employment rate, and 
decreased work incapacity and unemployment after bariatric surgery. 
Targeting this population could increase the cost-effectiveness of bariatric 
surgery even more. 
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A mixed methods programme of study exploring weight 
management in adult secure mental health settings
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Introduction: Patients living with severe mental illness (SMI, including 
schizophrenia and bipolar disorder) die on average 15-20 years earlier 
than the general population. This is primarily due to physical health con-
ditions, strongly influenced by living with overweight or obesity. Excess 
weight is most extreme in secure mental health setting (patients who have 
committed a crime or have threatening behaviour), where over 80% of 
patients are generally affected.
This study aimed to use mixed-methods and stakeholder engagement to 
generate a novel evidence base, to inform future co-production of weight 
management interventions in secure mental health services.
Methods: Four integrated workstreams were undertaken in secure ser-
vices at an NHS mental health trust in North East UK:
1. An electronic, anonymous survey of all staff was conducted to explore 
views and experiences of weight management.
2. An ethnography was undertaken on an inpatient ward over six months, 
with observations encompassing different food and exercise behaviours 
and activities.
3. Focus groups were carried out with current and former patients, carers 
and multidisciplinary staff. Semi-structured interviews were also con-
ducted with multidisciplinary staff at a second complementary NHS trust.
4. Data triangulation of empirical findings was undertaken by a diverse 
working group, using Triangulation Protocol.
Ethics approval was received from NHS Research Ethics Committee 
London – Bromley, reference 22/PR/0100.
Results: A total of 79 staff survey responses (16.2% response rate) were 
received, representative of the different professional groups and clinical 
teams in secure services. In-person observations spanning 22.5 hours 
over 14 sessions were undertaken, with nine focus groups and 11 inter-
views conducted. Seven key themes were identified using Triangulation 
Protocol. Medication, particularly anti-psychotics, was highlighted as an 
initial precipitator of weight gain, subsequently perpetuated by insuffi-
cient staffing levels to facilitate physical activity and health promotion. 
Sedentary lifestyle due to limited exercise opportunities and low patient 
engagement was highlighted. Hospital food was very poorly perceived, 
leading to limited consumption at communal mealtimes and reciprocal 
increased intake of high fat, salt and sugar foods purchased from alter-
native outlets and/or brought in by others. Low patient motivation to eat 
well and exercise was widely experienced, primarily as a facet of living 
with SMI and institutionalisation. Ward culture was generally perceived 
to centre around unhealthy food, with limited staff authority to mandate 
healthier choices. Most staff felt weight management was not effectively 
addressed in secure services, and wanted to facilitate a healthier setting. 
However, others preferred to prioritise patient choice, particularly given 
the already restricted secure environment.
Conclusion: Factors driving excess weight amongst patients living with 
SMI in secure services are multifaceted and embedded into current 
approaches to SMI management and healthcare culture. Long-term com-
plex interventions involving wide ranging stakeholders are likely to be 
required.

PO4.151
Post-bariatric reconstructive surgery – more than striving 
for the perfect body
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Chirurgie, Universitätsklinikum Münster, Münster, Germany, Institut für 
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Westfälische Wilhelms-Universität Münster, Münster, Germany

Introduction: As the prevalence of severe obesity strongly increases in 
Western countries, so does the number of cases of bariatric surgery. The 
resulting weight loss has a positive impact on the prevalence and sever-
ity of the obesity-related psychological comorbidities. However, patients 
frequently report psychological discomfort and impairment due to mas-
sive excess skin (1). Health insurances regularly refuse to cover the costs 
of post-bariatric reconstructive surgery by arguing that mental problems 
cannot be treated by surgery but have to be treated in the context of a 
psychotherapy. 
In this study we compared the mental well-being of patients after bariat-
ric surgery who strive for reconstructive surgery to that of patients after 
bariatric surgery who do not want to undergo reconstructive surgery and 
patients who have already undergone reconstructive surgery. We also 
looked at the group of patients after bariatric surgery who are not sure 
(yet) whether they want to undergo reconstructive surgery.
Methods: By means of an online-survey we assessed the patients‘ symptoms 
of depression (Beck Depression Inventory-V), self-esteem (Rosenberg 
self-esteem scale), and body image (Fragebogen zur Beurteilung des 
eigenen Körpers). 
Results: 345 patients (90,4% female, 9,6% male) fulfilled the inclusion cri-
teria. They were at least 18 years old, resident in Germany, and their (first) 
bariatric surgery was at least two years ago. 
There is no significant difference between patients who strive for recon-
structive surgery and those patients who do not strive for reconstructive 
surgery in terms of depression and self-esteem.
Patients who have already undergone post-bariatric reconstructive sur-
gery report less depressive symptoms and higher self-esteem than patients 
who have not undergone reconstructive surgery yet but strive for it.
With regard to their body image, patients who have undergone recon-
structive surgery feel less insecure about themselves than patients 
who strive  for reconstructive surgery. Patients who have undergone 
reconstructive surgery feel more attractive than patients who strive for 
reconstructive surgery. Again, there is no difference between patients after 
bariatric surgery who strive for reconstructive surgery and those who do 
not strive for reconstructive surgery.
Conclusion: Depression or a pathologically low self-esteem cannot be 
regarded as motivational factors of patients after bariatric surgery for pur-
suing reconstructive surgery. Rather, these surgeries are associated with 
improvements of quality of life and self-esteem of patients. These results 
implicate the important role post-bariatric reconstructive surgery plays in 
the treatment of patients with obesity and that it should be implemented 
into obesity centres to enable patients to improve their physical and psy-
chological health likewise. 
Reference
(1) van der Beek, ESJ, Geenen, R, de Heer, F, van der Molen, AB, van Ramshorst, 

B (2012) Quality of Life Long-Term after Body Contouring Surgery following 
Bariatric Surgery. Plastic and Reconstructive Surgery 130: 1133-1139. 
doi: 10.1097/PRS.0b013e318267d51d.

Conflict of Interest: None disclosed.

Funding: No funding to report.

D
ow

nloaded from
 http://karger.com

/ofa/article-pdf/16/Suppl. 1/1/3919110/000530456.pdf by guest on 23 June 2023



Obes Facts 2023;16(suppl 1):1–351
DOI: 10.1159/000530456

Abstracts308

nutritional screening, (ii) containing at least one qualitative or quantita-
tive recommendation for a micronutrient, (iii) for adults, who underwent 
SG or RYGB, and (iv) available in English. Guideline selection and data 
extraction were performed by two reviewers. Uncertainties were resolved 
through discussion with a third reviewer. Following data were extracted 
if available: recommendations for timing of screening, for biochemi-
cal markers, for cut-off values of biochemical markers, for biochemical 
assays, and recommendations for exceptional situations.
Results: The systematic search yielded a total of 1208 records. After 
screening for title and/or abstract, the full text of twenty-five articles was 
assessed for eligibility. Finally, a total of nine articles were included in the 
scoping review, written by a total of 26 learned societies located in Europe 
and the United States of America (Figure 1). All guidelines provided rec-
ommendations for both bariatric procedures except for one that solely 
provided guidelines for RYGB. The majority of guidelines recommended 
nutritional screening before surgery, at three, six, 12 and 24 months after 
surgery, and annually thereafter. Pre- and postoperative screening rec-
ommendations were available for iron, vitamin B12, folate, calcium and 
vitamin D, but in a lesser extent for vitamin A, vitamin E, vitamin K, zinc, 
vitamin B1, copper and magnesium. Two guidelines provided cut-off val-
ues for diagnosis of nutritional deficiencies before and after SG and RYGB 
(Table 1). None of the clinical practice guidelines recommended assays for 
the analysis of biochemical markers.
Conclusion: The scoping review provides a summary of recommenda-
tions for nutritional screening after bariatric surgery, indicating discrep-
ancies regarding the use of biomarkers and the absence of cut-off values 
for diagnosis after bariatric surgery.
References 
1. Steenackers, et al. Nutr Res Rev. 2022. 
2. Stefanidis et al. Surg Obes Relat Dis. 2019. 
3. https://doi.org/10.17605/OSF.IO/ESXFT.
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Recommendations for nutritional screening after sleeve 
gastrectomy and Roux-en-Y gastric bypass: a scoping review
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Mertens, A.3; Pazmino, S.4; Vangoitsenhoven, R.3; Van Der Schueren, B.3
1Clinical and Experimental Endocrinology, Department of Chronic Diseases and 
Metabolism, KU Leuven, Leuven, Belgium; Contributed equally. 
2Clinical and Experimental Endocrinology, Department of Chronic Diseases 
and Metabolism, KU Leuven, Leuven, Belgium and Department of Abdominal 
Surgery, University Hospitals Leuven, Leuven, Belgium 
3Clinical and Experimental Endocrinology, Department of Chronic Diseases and 
Metabolism, KU Leuven, Leuven, Belgium and Department of Endocrinology, 
University Hospitals Leuven, Leuven, Belgium 
4Clinical and Experimental Endocrinology, Department of Chronic Diseases and 
Metabolism, KU Leuven, Leuven, Belgium

Introduction: Long-term data indicate that patients that underwent 
bariatric surgery have a higher risk of developing nutritional disorders. 
Lifelong prophylactic nutritional supplementation is therefore recom-
mended. However, research indicates that deficiencies might still occur 
despite the intake of nutritional supplements [1]. Therefore, it is of utmost 
importance to monitor the nutritional status of patients before and after 
bariatric surgery. As nutritional deficiencies have been recognized as a top 
priority for bariatric research [2], a summary of the recommendations for 
nutritional screening is a first step towards improving clinical care and 
research approaches.
Methods: We performed a scoping review to summarize recommenda-
tions of guidelines from learned societies regarding nutritional screen-
ing after sleeve gastrectomy (SG) and Roux-en-Y gastric bypass (RYGB). 
Protocol is available at www.osf.io [3]. Available guidelines were identi-
fied by searching MEDLINE, EMBASE, CINAHL, and TRIP, as well as 
the website of learned societies affiliated to the World Obesity Federation. 
Inclusion criteria were (i) guidelines from learned societies concerning 

Fig. 1. PRISMA flow diagram of the search and selection process.
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Are nutritional bariatric specialized supplements in Belgium 
meeting the guidelines for bariatric surgery?

Steenackers, N.1; Dekempeneer, C.1; Deleus, E.2; Lannoo, M.2; Mertens, A.3; 
Pazmino, S.4; Vangoitsenhoven, R.3; Matthys, C.3; Bart, V.3
1Clinical and Experimental Endocrinology, Department of Chronic Diseases and 
Metabolism, KU Leuven, Leuven, Belgium; Contributed equally. 
2Clinical and Experimental Endocrinology, Department of Chronic Diseases 
and Metabolism, KU Leuven, Leuven, Belgium and Department of Abdominal 
Surgery, University Hospitals Leuven, Leuven, Belgium 
3Clinical and Experimental Endocrinology, Department of Chronic Diseases and 
Metabolism, KU Leuven, Leuven, Belgium and Department of Endocrinology, 
University Hospitals Leuven, Leuven, Belgium 
4Clinical and Experimental Endocrinology, Department of Chronic Diseases and 
Metabolism, KU Leuven, Leuven, Belgium

Introduction: Notwithstanding the success of bariatric surgery, these 
procedures are recognized to predispose the development of nutritional 
deficiencies. After bariatric surgery, a patient’s diet can be inadequate and 
the anatomical alterations of bariatric surgery might affect digestion and 
nutrient absorption. Together, they increase the risk of developing nutri-
tional deficiencies after bariatric surgery. Untreated, nutritional deficien-
cies can progress into hematological, muscular, neurological or skeletal 
complications [1]. Therefore, lifelong prophylactic nutritional supplemen-
tation is recommended. However, it is not known whether the composi-
tion of bariatric specialized supplements in Belgium meet the guidelines.
Methods: First, guidelines from learned societies were searched for rec-
ommendations on prophylactic nutritional supplementation after sleeve 
gastrectomy and Roux-and-Y gastric bypass based on the results of a 
scoping review. Next, nutritional supplements specialized for bariatric 
surgery on the market in Belgium were identified using market research 
taking both online and store products into account. Finally, the compo-
sition of these nutritional supplements were compared to the identified 
guidelines for micronutrients. For the current abstract, the composition of 
the supplements for calcium, iron and thiamine is investigated.
Results: A total of five guidelines from learned societies were identified 
from a previous scoping rveiw containing guidelines for nutritional sup-
plementation after sleeve gastrectomy and Roux-and-Y gastric bypass. 
In Belgium, a total of five brands of specified bariatric supplements were 
identified. Among 14 multivitamins, only 2 supplements reached the 
guidelines for vitamin B1. Only three out of 14 multivitamin supplements 
met the guidelines for iron content. However, five iron specialized supple-
ments were identified, of which four met the guidelines. When taking the 
combination of the multivitamin with the iron specialized supplement, 12 
out of 14 supplements met the guidelines. For calcium, three out of the six 
calcium specific supplements met the guidelines. 
Conclusion: Our results show that there are bariatric specialized nutri-
tional supplements available in Belgium, but they do not necessarily meet 
the guidelines from learned societies especially for thiamine, iron and 
calcium. Companies should reassess the nutrient content of their supple-
ments on frequent basis especially when new guidelines become available. 
However, further research is needed to address the clinical effect on the 
nutritional status of optimizing the composition of nutritional supple-
ments for after bariatric surgery.
Reference 
1. Steenackers et al. Nutr Res Rev. 2022.

Tab. 1. Cut-off values for biomarkers for the diagnosis of nutritional 
 deficiencies after bariatric surgery.

Micronutrient Biomarker Value Interpretation

Iron Serum iron 60–170 μg/dLa

<50 μg/dLa
Normal lab range
Critical range

Iron Ferritin

M: 12–300 ng/mLa

F: 12–150 ng/mLa

<20 μg/dLa

<15 μg/Lb

Normal lab range
Normal lab range
Critical range
Iron deficiency 
anemia

Iron Transferrin 200–360 μg/dLa Normal lab range

Iron Transferrin 
saturation 20–50%a Normal lab range

Iron Total iron binding 
capacity >450 μg/dLa Critical range

Vitamin B12 Serum vitamin B12
200–1000 pg/mLa

<400 pg/mLa

<200 pg/mLa

Normal lab range
Suboptimal
Deficiency

Vitamin B12 Methylmalonic 
acid >0,376 μmol/La Critical range

Vitamin B12 Homocysteine >13,2 μmol/La Critical range

Folate Red blood cell 
folate

340–1020 ng/mLa

<305 nmol/La

<227 nmol/La

Normal lab range
Deficiency
Anemia

Copper Serum or plasma 
copper

11,8–22,8 mmol/
La

<10 mmol/La

Normal lab range
Critical range

Copper Ceruloplasmin 75–145 μg/dLa

<75 μg/dLa
Normal lab range
Critical range

Calcium and 
vitamin D Serum Calcium 9–10,5 mg/dLa Normal lab range

Calcium and 
vitamin D

25-hydroxyvitamin 
D

>30 ng/mL or  
>75 nmol/Lab

20–30 ng/mL or 
50–75 nmol/La

<20 ng/mL or  
<50 nmol/La

Normal lab range
Critical range
Deficiency

Calcium and 
vitamin D

Serum parathyroid 
hormone <65 pg/mLa Normal lab range

Vitamin B1 Whole blood 
vitamin B1

2,5–7,5 μg/dLa

70–180 nmol/La

<70 nmol/La

Normal lab range
Normal lab range
Critical range

Vitamin B1 Plasma vitamin B1 4–15 nmol/La Normal lab range

Vitamin B1 Red blood cell 
vitamin B1 74–222 nmol/La Normal lab range

Vitamin B1 Transketolase
>150 nmol/La

120–150 nmol/La

<120 nmol/La

Normal lab range
Marginal status
Deficiency

Vitamin B1

Erythrocyte 
transketolase 
activity/activity 
coefficient

<1,15 (0–15%)a

1,16–1,20 
(16–20%)a

>1,20 (>20%)a

>1,25 (>25%)a

Normal lab range
Moderate 
deficiency
Deficiency
Very deficient

Vitamin B1 Urinary vitamin B1 <40 μg or <27 
μg/g creatininea Critical range

Vitamin A Plasma retinol 20–80 μg/dLa

<10 μg/dLa
Normal lab range
Critical range

Vitamin E Plasma 
α-tocopherol <5 μg/mLa Critical range

Zinc Plasma zinc
60–130 μg/dLa

M: <74 μg/dLa

F: <70 μg/dLa

Normal lab range
Critical range
Critical range

Vitamin K Prothrombin time 10–13 seca Normal lab range

Legend: a, guideline 1; b, guideline 2.
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of online focus groups from April to June 2022 which were recorded, tran-
scribed and analysed thematically.
Results: Three concerns were identified. These related to limited treat-
ment access, the burden of expectation associated with obesity treatment 
and, the loss of self incurred with successful weight loss interventions.
Conclusion: The concerns voiced by participants in this study offer an 
essential insight into the challenges associated with obesity treatment. 
Concerns about treatment access and availability, the expectation that 
treatment will be effective and long-lasting and, the social and emotional 
demands of obesity treatment all warrant serious consideration in efforts 
to increase the uptake of obesity treatments.

PO4.157
What is success? Patient desired response from obesity 
treatment. An IMI2 SOPHIA study

Farrell, E.1; Hollmann, E.1; Le Roux, C. W.2; Nadglowski, J.3;  
Mc Gillicuddy, D.1
1School of Education, University College Dublin 
2School of medicine, University College Dublin 
3Obesity Action Coalition

Introduction: Obesity represents a major public health crisis and, while a 
range of effective treatments exist, a small proportion of those who would 
benefit from obesity treatments access them.
The voices of patients have traditionally been under-represented in efforts 
to understand this discrepancy. This study sought to understand the pri-
orities and desired treatment response of people living with obesity.
Methods: A convenience sample of n=30 adults from Europe, America 
and Canada with lived experience of obesity treatment engaged in a series 
of online focus groups from April to
June 2022 which were recorded, transcribed and analysed thematically.
Results: Three desired responses, or indicators of treatment ‘success’, were 
identified. These related to improved health outcomes, freedom, in terms 
of choice and movement but also from stigma and prejudice, and ‘non-
scale victories’ such as being able to wear a seatbelt, tie shoelaces or play 
on the floor with grandchildren.
Conclusion: Understanding patient conceptualisation of “successful” 
treatment outcomes is critical to the effective provision of treatment for 
this complex and chronic disease.

PO4.158
Inequalities in the attendance and effectiveness of 
behavioural weight management interventions for adults 
in the UK: An individual participant data (IPD) meta-analysis

Birch, J. M.1; Mueller, J.1; Jones, R. A.1; Sharp, S. J.1; Kelly, M. P.2; Griffin, S. J.1; 
Ahern, A. L.1
1MRC Epidemiology Unit, University of Cambridge, Cambridge, United Kingdom 
2Department of Public Health and Primary Care, University of Cambridge, 
Cambridge, United Kingdom

Introduction: Requiring high personal agency, behavioural weight man-
agement interventions are thought to be susceptible to widening health 
inequalities. Our previous systematic review found that most trials of 
these interventions did not consider inequalities. In trials that did, there 
was heterogeneity in how inequality characteristics were captured and 
in the performed analyses. An individual participant data meta-analysis 
(IPD-MA) allows uniform re-analysis of all trials with available data to 
determine the extent to which attendance and effectiveness of behavioural 
weight management interventions differs by individual characteristics 
that stratify health opportunities and outcomes.
Methods: We requested data from UK randomised controlled trials of 
behavioural weight loss interventions in primary care settings to con-
duct a two-stage IPD-MA. For each characteristic with sufficient avail-
able data (ethnicity, gender, socioeconomic deprivation, and age), we 
conducted multivariable regression analyses with weight at 12-month 
follow up as the primary outcome and an interaction term between 

PO4.155
Factors influencing referral for bariatric surgery in the 
Netherlands from healthcare professionals’ perspective:  
a qualitative study

Garcia, F. K.1; Schneider, I.1; Mulder, B. C.2; Hazebroek, E. J.3; Koelen, M. A.1; 
Verkooijen, K. T.1
1Health and Society Group, Wageningen University & Research, Wageningen, 
Netherlands 
2Strategic Communication Group, Wageningen University & Research, 
Wageningen Netherlands 
3Human Nutrition and Health, Wageningen University & Research, Wageningen, 
Netherlands; Department of Bariatric Surgery, Vitalys, part of Rijnstate Hospital, 
Arnhem, The Netherlands

Introduction: In the Netherlands, bariatric surgery is considered a rel-
atively safe method for the treatment of severe obesity. Additionally, 
health insurance companies reimburse the cost of bariatric surgery for 
patients who meet the conditions. Despite this, bariatric surgery remains 
underutilized in the Netherlands. The reason behind this underutilization 
is unclear. Currently, no published studies exist in the Netherlands. Also, 
qualitative studies, which derive more meaningful conclusions, are cur-
rently lacking. Therefore, this study provides new and meaningful insights.
Objective: To understand why this discrepancy between eligible patients 
and the number of bariatric surgeries performed in the Netherlands 
exists, we conducted a qualitative study among healthcare professionals 
involved in the care of obesity. Particularly, we aimed at understanding 
what factors, according to these healthcare professionals, influence the 
referral behavior of primary general practitioners as the gatekeepers to 
bariatric surgery. 
Methods: In this study, a qualitative approach with semi-structured inter-
views was used. We interviewed a total of nine healthcare professionals 
who cared for people with obesity including five general practitioners, 
two bariatric surgeons, one dietitian and lifestyle coach participated. 
Interviews were held online or by phone, thereafter transcribed verbatim 
and analyzed thematically.
Results: Three main themes were identified: (a) patient-related factors 
(e.g., motivation, socioeconomic status, comorbidities), (b) general prac-
titioner-related factors (e.g., knowledge, perceived efficacy of surgery, 
guidelines), and (c) doctor-patient communication. These factors both 
facilitated and hindered the referral behavior of general practitioners. 
Conclusion: This study highlights that several factors related to the 
patient, general practitioners, and the interaction between these two influ-
ence the referral behavior of general practitioners for bariatric surgery in 
the Netherlands. Particularly, patient motivation plays a vital role in the 
referral process according to healthcare professionals. However, within 
our study, patient motivation was subjective and assessed differently by 
each healthcare professional. Given the importance of this factor in the 
referral process, a more standard way of assessing patient motivation 
needs to be considered and agreed upon.

PO4.156
“What would be left of me?: Patient views on the risks of 
obesity treatment. An IMI2 SOPHIA study

Farrell, E.1; Hollmann, E.1; Le Roux, C. W.2; Nadglowski, J.3;  
McGillicuddy, D.1
1School of Education, University College Dublin 
2School of Medicine, University College Dublin 
3Obesity Action Coalition

Introduction: Obesity represents a major public health crisis and, while a 
range of effective treatments exist, a small proportion of those who would 
benefit from obesity treatments access them.
The voices of patients have traditionally been under-represented in efforts 
to understand this discrepancy. This study sought to understand patients 
concerns about the risks of obesity treatment.
Methods: A convenience sample of n=30 adults from Europe, America 
and Canada with lived experience of obesity treatment engaged in a series 
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Results: ApβG supplementation, in combination with regular resistance 
exercise, over 12 weeks caused a higher increase in right knee flexion 
strength by 4.49 Nm (95% CI: -0.12, 8.86 Nm; P = 0.044) than did the pla-
cebo by intention to treat analysis and right knee flexion strength by 5.60 
Nm (95% CI: 0.18, 11.02 Nm; P = 0.043) and left knee flexion strength 
by 7.25 Nm (95% CI: 0.22, 14.28 Nm; P = 0.043) than did the placebo 
by per-protocol (PP) analysis. The combined intervention also enhanced 
right-hand grip strength by 1.40 kg (95% CI: 0.19, 2,61 kg; P = 0.024) 
and left-hand grip strength by 1.33 kg (95% CI: 0.01, 2.65 kg; P = 0.048) 
than did the placebo by PP analysis. The combined intervention short-
ened the time required for the 400-meter walk test more than the placebo. 
However, no differences were observed in muscle mass, biomarkers, and 
EQ-5D scores between the groups. None of the participants experienced 
adverse events.
Conclusion: ApβG, in combination with regular resistance exercise, may 
enhance synergically skeletal muscle strength and fitness in adults with 
relative sarcopenia.

PO4.160
Effect of COVID-19 Pandemic on common vitamin D deficiency 
in society

Akbas, F.; Eksi, M.; Arda, U.; Kocyigit, Y.; Avlagi, G.
Department of Internal Medicine, University of Health Sciences, Istanbul 
Training and Research Hospital, Istanbul,Turkey

Introduction: Vitamin D deficiency has become almost a pandemic in 
our country and the world. Although vitamin D exists in specific foods, 
the amount in these foods does not meet the requirement for the body and 
the main source of vitamin D is still sunlight. In this study, it was aimed 
to search for the effect of prolonged home isolation which caused lack of 
sunlight exposure during COVID-19 pandemic, on vitamin D levels that 
were already deficient in most of the individuals.
Methods: All patients who were seen in the same outpatient clinic in 
January 2020 and January 2022 with any reason and was ordered a vita-
min D test and did not have usage of any medications (vitamin D, osteo-
porosis treatment, corticosteroids, antiepileptics, colestyramin, orlistat) or 
diseases (malabsorption syndromes, chronic liver disease,chronic kidney 
disease, muscle-joint diseases) effecting vitamin D levels, were included 
in the study. Their vitamin D levels were recorded and differences in total 
and on gender basis were evaluated using SPSS.
Results: 361 patients that had a vitamin D test in January 2020 and 393 
patients in January 2022, totally 754 patients were included in the study. 
After applying the exclusion criteria, vitamin D levels of 149 patients for 
2020, 158 for 2022, totally 307 patients were evaluated. Mean age for 2020 
group was 48.55±16.88 years and 2022 group was 47.01±16.55 years and 
there was no statistical difference for age between the groups. 41% of 
2020 group and 40% of 2022 group was male and there was no differ-
ence for gender between the groups. Although, mean vitamin D level was 
lower in 2022 group (17.38±10.93 ng/ml) when compared to 2020 group 
(19.78±11.36 ng/ml), the difference was not statistically significant. 
Conclusion: COVID-19 pandemic caused many physical and psycholog-
ical pathologies as a consequence other than disease morbidity and mor-
tality. One of these consequences was decreased exposure to sunlight due 
to mandatory or voluntery home isolation for disease prevention. This sit-
uation might have caused serious musculoskeletal system problems with 
additional immobility and nutritional deficits/mistakes that occurred 
during the pandemic. In our study, although there was a decrease in vita-
min D levels after the pandemic, this difference is not significant. But still 
the mean vitamin D levels are significantly lower than the required levels. 
Thus; it is especially important to screen individuals for vitamin D levels 
which is found to be related to many diseases, during the pandemic and 
to make the necessary replacements to prevent further disease morbidity.

Conflict of Interest: None

Funding: None

inequality characteristics and trial arm (control or intervention). Each 
model adjusted for baseline weight, age, and gender. The interaction terms 
for each inequality characteristic were synthesised using a random-effects 
meta-analysis. We also examined whether characteristics were associated 
with intervention attendance and overall weight change across the trial 
cohort. 
Results: Data from 12 trials were analysed (n=7221 participants; complete 
case data n=5064 participants). Overall, being in the intervention group 
was associated with greater weight loss of -2.52kg (95% CI -3.64, -1.39) 
compared to the control group. The difference in weight loss between 
the intervention and control group was 0.98kg (95% CI 0.15, 1.80) larger 
for male participants than for female participants and 2kg (95% CI 0.08, 
3.92) larger for participants of White ethnicity than those from an eth-
nic minority background). Neither age nor socioeconomic deprivation 
moderated intervention effectiveness. Five trials had attendance data 
available. We did not find evidence of differential attendance by occu-
pation, gender, deprivation, or age. There was some evidence that those 
of a non-White ethnicity had higher attendance, but the difference was 
small and inconclusive (2.79% higher attendance in those who are non-
White, 95% CI -2.71%, 8.29%). Across participants taking part in the tri-
als, at 12-month follow up we found that being male was associated with a 
higher weight of 0.62kg (95% CI 0.10, 1.15). 
Conclusions: Behavioural weight management interventions are more 
effective in men, despite typically greater uptake of these interventions 
by women and lower weight loss in men across the cohort. There was no 
evidence of inequalities by socioeconomic deprivation, but behavioural 
weight management interventions may contribute to inequalities in obe-
sity by ethnicity, as they were more effective in people of White ethnicity 
than those from a minority ethnic group. Future research should inves-
tigate the mechanisms behind this to better support people with obesity 
from minority ethnic groups.

PO4.159
Synergic effect of Aureobasidium Pullulans produced  
beta-glucan and regular exercise on muscle strength, 
biomarkers, and fitness profiles in adults with relative 
sarcopenia: a randomized, double-blinded,  
placebo-controlled trial

Lee, Y.1; Lee, S.2
1Integrated Research Institute for Natural Ingredients and Functional Foods, 
Pusan National University Yangsan Hospital, Yangsan, South Korea 
2Department of Family Medicine, Integrated Research Institute for Natural 
Ingredients and Functional Foods, Pusan National University Yangsan Hospital, 
Yangsan, South Korea, Department of Medical Education, Pusan National 
University School of Medicine, Yangsan, South Korea

Introduction: The literature suggests that Aureobasidium Pullulans pro-
duced β-glucan (APβG) in combination with regular exercise together 
may improve muscle and fitness profiles in adults with relative sarcopenia. 
We aimed to examine the effects and safety of APβG consumption and 
regular resistance exercise for 12 wk on muscle strength, biomarkers, and 
fitness profiles in adults with relative sarcopenia.
Methods: A randomized, double-blind, placebo-controlled trial was con-
ducted in adults aged >50 y with body mass index (BMI) ranging from 18.5 
to 30.0 kg/m2 and with relatively low skeletal muscle mass (<110% of the 
standard lean mass). Eighty participants were randomly assigned into 2 
groups and received either 1,000 mg APβG/day or a placebo for 12 wk. All 
participants were given a three-weekly medium-intensity muscular endur-
ance exercise program during the trial period. Changes in peak torque (TQ) 
at 60°/s of knee extension/flexion were evaluated as the primary efficacy 
endpoint. Appendicular skeletal mass index (ASMI), skeletal muscle mass 
index (SMI), body composition, handgrip strength, creatinine, lactate, cre-
atinine kinase (CK), high-sensitivity C-reactive protein (hs-CRP), insulin 
growth factor (IGF)-1, growth hormone (GH), and the Euro-QoL-5D 
(EQ-5D) score were as the secondary efficacy endpoint. Reports of adverse 
events were collected throughout the study. Blood tests and physical per-
formance profiles were assessed at baseline and 12 weeks after treatment.
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starting the discussion with the patient remains the first, often challenging 
step of successful intervention. 
The goal of this online educational activity was to improve the under-
standing amongst primary care physicians (PCP) and secondary care 
physicians like cardiologists (CARD) about obesity as a serious chronic 
disease and how to initiate an effective and respectful dialogue with the 
patient in different clinical settings.
Materials-Methods: Two obesity experts joined in a 15-minute online 
video discussion with synchronized slides. Educational effect was assessed 
using a repeated-pair design with pre-/post-assessment. 3 multiple choice 
questions assessed knowledge/competence, 1 question rated on a Likert-
type scale assessed confidence. A paired samples t-test was conducted on 
overall average number of correct responses and for confidence rating, 
a McNemar’s test was conducted at the question level (5% significance 
level). Cohen’s d with correction for paired samples estimated the effect 
size of the education on number of correct responses. Data collection 
from 4/13/22 to 7/14/22.
Results: • 68% of PCPs (n=123, p<.001, d=0.96) and 63% of CARDs 
(n=35, p<.001, d=0.89) improved their knowledge regarding the recog-
nition of obesity as a chronic, complex, and progressive disease requiring 
long-term management and the initiation of a conversation with a patient 
about managing their obesity
• 55% of PCPs and 46% of CARDs (P<.001 each) increased their confi-
dence with respect to starting a weight management dialogue with their 
patients with obesity, corresponding with a relative confidence increase of 
65% (PCPs) and 56% (CARDs), respectively.
Conclusion: Participation of PCPs and CARDs in an online expert dis-
cussion improved their understanding of obesity as a serious and chronic 
disease requiring intervention and how to start an effective and respectful 
conversation with the patient.

PO4.163
Study of How Adiposity in Pregnancy has an Effect on 
outcomeS (SHAPES): a cohort study protocol

Nguyen, G.1; Bigirumurame, T.1; Vinogradov, R.2; Murtha, V.2; Teare, D.1; 
Hayes, L.1; Lennie, S.1; Tothill, R.2; Allotey, J.3; Smith, J.4; Vale, L.1; 
Heslehurst, N.1
1Population Health Science Institute, Faculty of Medicine, Newcastle University, 
Newcastle Upon Tyne, United Kingdom 
2Newcastle upon Tyne Hospitals NHS Foundation Trust, Newcastle upon Tyne, UK 
3Institute of Metabolism and Systems Research, University of Birmingham, UK 
4Patient and Public Involvement Lead, Janine Smith Practice, Tyneside, UK

Introduction: Maternal obesity significantly increases risks of adverse 
health outcomes for both the mothers and babies including gestational 
diabetes mellitus (GDM), pre-eclampsia, large-/small-for-gestational-age 
(LGA/SGA), pre-/post-term delivery, infant morbidity/mortality as well 
as long-term obesity and diabetes development. Current UK guidelines 
use BMI to identify which women require additional care due to risk of 
pregnancy complications. However, it has been suggested that BMI does 
not accurately predict which women will develop complications during 
pregnancy, as it does not determine distribution of the adipose tissue. 
Some adiposity measures such as waist circumference or ultrasound of 
abdominal visceral fat thickness can better identify where body fat is 
stored which may be useful in predicting those pregnant women who may 
need additional care. 
Methods: This prospective cohort study aims to evaluate the prognostic 
performance of adiposity measures (either used alone or in combination 
with other adiposity, socio-demographic or clinical measures) to estimate 
risk of adverse pregnancy outcomes. Pregnant women (n=1400) will be 
recruited at their first trimester ultrasound scan at the Newcastle upon 
Tyne NHS Foundation Trust, UK. Early pregnancy adiposity measures 
including waist circumference, hip circumference, mid-upper arm cir-
cumference, visceral fat, subcutaneous fat, skinfold thickness will be col-
lected. Routine data on maternal and infant pregnancy outcomes will be 
collected from hospital records. Regression methods will be used to com-
pare the different adiposity measures with BMI in terms of their ability 

PO4.161
Online medical education advances physicians’ understanding 
of obesity-related risks and management of persons with 
obesity

Trier, J.1; Sharma, A. M.2; Meijer, M.3
1PharmD, PhD Director of Educational Strategy, WebMD Global LLC 
2MD, DSc (hon), FRCPC Professor Emeritus University of Alberta Faculty of 
Medicine and Dentistry Past-Scientific Director Obesity Canada - Obésité 
Canada Edmonton, Canada 
3PhD Senior Director, Content Development, WebMD Global, LLC

Background and Aims: Obesity is a chronic and complex disease associ-
ated with multiple comorbidities and significant morbidity and mortality. 
Weight loss improves health and quality of life but sustained weight reduc-
tion is difficult to achieve. However, novel incretin-based treatments with 
pronounced weight loss properties are enhancing the therapeutic arma-
mentarium to tackle the global obesity pandemic.
The goal of this online educational activity was to raise awareness amongst 
primary care physicians (PCP) and secondary care physicians like cardi-
ologists (CARD) about obesity as a root cause of multiple morbidities and 
novel anti-obesity treatment options.
Materials-Methods: The chair of a 1 hour live symposium with three 
obesity experts at the WONCA Europe primary care congress 2023 high-
lighted the key aspects of the presentations and debate in a 17 minute 
online audio summary with synchronized slides. Educational effect was 
assessed using a repeated-pair design with pre-/post-assessment. 3 mul-
tiple choice questions assessed knowledge/competence, 1 question rated 
on a Likert-type scale assessed confidence. A paired samples t-test was 
conducted on overall average number of correct responses and for con-
fidence rating, a McNemar’s test was conducted at the question level (5% 
significance level). Cohen’s d with correction for paired samples estimated 
the effect size of the education on number of correct responses. Data col-
lection from 7/26/22 to 9/27/22.
Results: • 53% of PCPs (n=196, p<.001, d=0.37) and 50% of CARDs 
(n=76, p<.01, d=0.39) improved their knowledge regarding the achieve-
ment of clinically meaningful weight loss with the use of novel anti-obe-
sity medications, correlation between obesity and multiple metabolic 
and non-metabolic complications/comorbidities, and their competence 
related to the practical management of appropriate patients with novel 
anti-obesity drugs to achieve sustained weight loss and better health 
outcomes 
• 47% of PCPs and 46% of CARDs (P<.001 each) increased their con-
fidence regarding weight management with a novel incretin-based 
anti-obesity medication in their patients with obesity, corresponding 
with a relative confidence increase of 81% (PCPs) and 86% (CARDs), 
respectively.
Conclusion: Participation of PCPs and CARDs in an online expert 
summary of a live symposium improved their understanding of obesity 
as a root cause of multiple morbidities as well as their competence and 
confidence in achieving meaningful weight loss with novel anti-obesity 
medications.

PO4.162
How to start a conversation with your patient about obesity – 
physicians’ knowledge enhanced by online medical education

Trier, J.1; Sharma, A.2; Meijer, M.3
1PharmD, PhD Director of Educational Strategy, WebMD Global LLC 
2MD, DSc (hon), FRCPC Professor Emeritus University of Alberta Faculty of 
Medicine and Dentistry Past-Scientific Director Obesity Canada - Obésité 
Canada Edmonton, Canada 
3PhD Senior Director, Content Development, WebMD Global, LLC

Background and Aims: Obesity is associated with multiple and serious 
complications/comorbidities and should be recognized as a complex, 
chronic, and progressive disease requiring medical intervention. There are 
many tools available for the management of the patient with obesity but 
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Method: A retrospective cohort study was conducted on women regis-
tered in the cohort study database of Kangbuk Samsung Hospital General 
Health Care in Seoul and Suwon from January 1, 2012 to December 
31, 2019. Those who had osteopenia, osteoporosis, or spinal compres-
sion fractures at the time of their first visit was excluded. The BMI and 
BFP (body fat percentage, %) were measured through Inbody 720, and 
the incidence of ‘decreased BMD’ per 1000 person-years was compared 
by 4 different groups (NBMI-NA; Normal BMI and normal adiposity, 
NBMI-HA; Normal BMI and high adiposity, Overweight and Obesity) 
according to BMI and BFP. ‘Decreased bone mineral density’ was defined 
as BMD Z-score -2.0 or less in women who have not been menopause yet, 
or T-score below -1.0 in women who have been through menopause, or 
those who answered that they had taken osteoporosis medication or had 
been diagnosed with osteoporosis or spinal compression fracture on the 
questionnaire in a second subsequent visit.
Result: During the study period, 3,521 women who measured BMD 
at least twice through DXA were selected as participants for this study. 
Among them, 1,401 were classified as NBMI-NA group, 761 as NBMI-HA 
group, 711 as Overweight group, and 648 as Obesity group, where the 
incidence was highest in the NBMI-HA group (Incidence rate 4.81 per 
1,000 person-years). After adjusting for age, sex, menopause, BMI, history 
of rheumatoid arthritis, medication of steroid, smoking, alcohol and phys-
ical activity, the hazard ratio in reference to the NBMI-NA group was 1.56 
(95% CI, 1.14-2.13) in the NBMI-HA group, 1.41 (95% CI, 0.88-2.27) in 
the Overweight group, and 2.21 (95% CI, 1.07-4.55) in the Obesity group.
Conclusion: The incidence of decreased bone density was highest in the 
NBMI-HA group, and regardless of the adjustments, the risk of ‘decreased 
bone density’ was statistically significantly higher in NBMI-HA group 
than in NBMI-NA group. In conclusion, even if BMI is normal, a high 
BFP will increase the risk of decreased bone density in Korean women.

to predict pregnancy complications. If no individual measure performs 
better than BMI, multi-variable models will be developed and evaluated. 
The apparent performance of the developed model will be summarised 
in the development dataset using calibration, discrimination and internal 
validation analyses. 
Conclusion: This prospective cohort includes the collection of multiple 
measures of adiposity and pregnancy outcomes, which will enable direct 
comparison of measures and an exploration of differences in risk predic-
tion across a range of maternal and infant outcomes. Findings from this 
research will address the current evidence gap on whether adiposity mea-
sures are more accurate than BMI at predicting risk of pregnancy compli-
cations. This is a cohort study from a single NHS Trust in the North East 
of England UK and therefore findings may not be directly generalisable to 
other populations. We will test the findings of this study in new popula-
tions in a subsequent validation study.

PO4.164
Association of Decreased Bone Mineral Density with Body Fat 
in Korean women: A Retrospective Cohort Study of Kangbuk 
Samsung Health Care Database 2012-2019

Yoon, H.; Sung, E.; Kang, J.
Department of Family Medicine, Kangbuk Samsung Hospital, Sungkyunkwan 
University School of Medicine, Seoul, South Korea

Background: Since bone mineral density (BMD) gradually decrease in 
adults after their 30s, it can be said that prevention is important in slowing 
down BMD reduction before osteoporosis occurs. In the past, obesity was 
traditionally considered a protective factor against osteoporosis. Recently, 
various factors play a role in the relationship between bone tissue and adi-
pose tissue, and some studies have shown that obesity adversely affects 
bone tissue. Therefore, we underwent a study to compare the association 
between body fat and decreased bone density in Korean women.

Tab. 1. Comparison of baseline characteristics according to the categories of BMI and BFP in study participants.

Values are presented as mean +/- standard deviation or median or number (%) NBMI-NA, normal BMI and normal adiposity; NBMI-
HA, normal BMI and high adiposity; BMI, body mass index; BFP, Body fat percentage; BMD, bone mineral density; Higher education 
a: college graduate or beyond Continuous variables were described as average values and standard deviation, and average 
comparison between 4 groups classified by body composition was analyzed using the one-way ANOVA test. In case of a violation of 
the normal distribution, it was described as the median (interquartile rage) and tested through the Kruskal-Wallis H test. Categorical 
variables were described as frequency and ratio, and the persone’s chi-squared test was used to test the ratio difference between 
the 4 groups.

D
ow

nloaded from
 http://karger.com

/ofa/article-pdf/16/Suppl. 1/1/3919110/000530456.pdf by guest on 23 June 2023



Obes Facts 2023;16(suppl 1):1–351
DOI: 10.1159/000530456

Abstracts314

TSH as covariates. The model included treatment interaction with relative 
change in body weight, and a test for interaction was performed at a sig-
nificance level of 5%. The slope for the pooled data was calculated from a 
similar model, but without treatment and treatment interaction with rela-
tive change in body weight terms. By-treatment and pooled analyses were 
performed using on-treatment and in-trial data, respectively. Participants 
with missing assessments at week 68 were excluded from the analyses.
Results: Overall, 3397 participants were included. At BL, participants 
had a mean (standard deviation) age of 48 (13) years, body weight of 
103.1 (22.6) kg and BMI of 36.9 (6.7) kg/m2; 65% were female. At BL, 
most participants had normal TSH levels (<4.00 mU/L); a small propor-
tion of participants (n=60, 1.8%) had subclinical hypothyroidism (TSH 
≥4.00 mU/L), but none had TSH >6.00 mU/L as this was an exclusion 
criterion in the STEP programme. Overall, TSH was reduced from BL to 
week 68 in both treatment groups, with a numerically greater reduction 
in the semaglutide 2.4 mg group vs PBO (Figure 1). By-treatment group 
analyses did not reveal a statistically significant difference between the 
slopes for the two treatment groups (p=0.0961) (Figure 2). In the linear 
regression model using the pooled population with available data at week 
68 (n=3101), 20% WL was associated with a relative reduction in TSH 
of 11.24% [95% CI –14.01, –8.40] at week 68. At the BL mean TSH level 
this corresponds to an absolute reduction of –0.16 mU/L [95% CI –0.20, 
–0.12] from BL to week 68. The results should be interpreted with caution 
as most participants had TSH levels within the normal range.
Conclusions: In the pooled STEP trials, participants with overweight or 
obesity, and mostly normal TSH levels, a modest reduction in TSH levels 
over 68 weeks was associated with WL. With limited evidence to suggest 
that treatment impacts the relationship between WL and change in TSH 
(non-significant interaction p-value), the differential effects between 
semaglutide and PBO on TSH may stem from WL rather than from a 
direct effect of semaglutide.

PO4.165
Association between weight loss and change in thyroid-
stimulating hormone levels in adults with overweight or 
obesity – a pooled post-hoc analysis of the STEP studies

Razvi, S.1; Rinnov, A. R.2; Tan, K.3; Wizert, A.4; Wilding, J.5
1Translational and Clinical Research Institute, Newcastle University, Centre for 
Life, Central Parkway, Newcastle upon Tyne, UK 
2Novo Nordisk A/S, Søborg, Denmark 
3Senior Global Medical Manager, NASH, Global Medical Affairs, Novo Nordisk 
A/S, Søborg, Denmark 
4Statistical Specialist, Obesity & NASH, Biostatistics, Novo Nordisk A/S, Søborg, 
Denmark 
5Professor of Medicine & Honorary Consultant Physician, Department of 
Cardiovascular and Metabolic Medicine, Institute of Life Course and Medical 
Sciences, Clinical Sciences Centre Aintree University Hospital, Longmoor Lane, 
Liverpool, L9 7AL, UK

Introduction: In this pooled post-hoc exploratory analysis of the STEP 
trials, we investigated the association between weight loss (WL) and 
change in serum thyrotropin (TSH) levels in adults with obesity (body 
mass index [BMI] ≥30 kg/m2), or overweight (BMI ≥27 kg/m²) with ≥1 
weight-related comorbidity.
Methods: Data from STEP 1, 2, 3, 6 and 8 were pooled for participants 
who received semaglutide 2.4 mg or placebo (PBO) for 68 weeks, exclud-
ing those on self-reported thyroid hormone medications at any time 
during the trial. The endpoint was change in TSH from baseline (BL) to 
week 68. A linear relationship was assumed between the log-transformed 
endpoint and percentage WL. Analyses were performed by treatment 
group and on the pooled data. The by-treatment analysis investigated 
interaction between treatment group and WL in an analysis of covariance 
model with log-transformed endpoint as response, treatment and study 
ID as factors, and relative change in body weight and log-transformed BL 

Tab. 2. Incidences of ‘decreased bone mineral density’ according to the categories of BMI and BFP.

BMI, body mass index; NBMI-NA, normal BMI and normal adiposity; NBMI-HA, normal BMI and high adiposity.

Tab. 3. Incident ‘decreased bone mineral density’ according to the categories of BMI and BFP.

Values are presented as adjusted hazard ratio (95% confidence interval) BMI, body mass index; BFP, Body fat percentage; BMD, 
bone mineral density; NBMI-NA, normal BMI and normal adiposity; NBMI-HA, normal BMI and high adiposity.
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inter-individual variation was large. The aim of this study was to assess 
whether metabolic indices such as Visceral Adiposity Index (VAI)², Fatty 
Liver Index (FLI)³, HOMA⁴ and the Number of Metabolic Syndrome 
Criteria (#MS)⁵ could be related to the degree of weight loss. 
Methods: In the 6-month intervention period, 156 participants were ran-
domized to EMP16 120 mg orlistat/ 40 mg acarbose (EMP16 120/40), 
EMP16 150/50 and placebo. In this explorative post-hoc study, partici-
pants with complete baseline and 6-month data were included. VAI, FLI, 
HOMA and #MS at baseline and end of study were calculated. Correlations 
between baseline metabolic index values as well as relative changes from 
baseline to end of study values, versus relative weight loss were calculated. 
Results: The 135 participants included in this study had a mean (SD) age 
of 50.5 (12.2) years, 71% were females) and the mean BMI was 35.1 (3.7) 
kg/m². The mean (SD) relative weight loss at the end of the treatment 
period was -5.8% (5.3%), -6,5% (5.3) and -0,7% (3,7%) in the EMP16 
120/40, EMP16 150/50 and placebo groups, respectively. There were no 
correlations between baseline metabolic indices and relative weight loss. 

PO4.166
Correlations between Weight Loss and Metabolic Indices After 
a 6-month Intervention with the Novel Weight Loss Product 
EMP16

Holmbäck, U.1; Grudén, S.2; Litorp, H.3; Kuusk, S.4; Alderborn, G.5; 
Söderhäll, A.2; Forslund, A.6
1Department of Public Health & Caring Sciences, Uppsala University, Sweden 
2Empros Pharma AB, Sweden 
3Department of Global Public Health, Karolinska Institutet, Sweden 
4Clinical Trial Consultants AB, Sweden 
5Department of Pharmaceutical Biosciences, Uppsala University, Sweden 
6Department of Women’s and Children’s Health, Uppsala University, Sweden

Background: The novel weight loss product EMP16, a modified release 
combination product using orlistat and acarbose, has been shown to be 
associated with a clinically relevant weight loss during a 6-month inter-
vention period¹. However, as with all other weight loss medications, the 

Fig. 1. 

Fig. 2. 
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PO4.167
Diverse genotypes and phenotypes of a large cohort of 
Brazilian patients with Familial Partial Lipodystrophy (FPLD)

Valerio, C. M.1; Viola, L. F.1; Guidorizzi, N. R.2; Veras, V. R.3; Fernandes, V. O.3; 
Lima, G. P.3; Caboclo Flor, A.3; Muniz, R.1; Foss Freitas, M.2;  
Albuquerque De Paula, F.2; Zajdenverg, L.4; Dantas, J. R.4;  
Godoy Matos, A. F.1; Montenegro Júnior, R. M.3
1Institute of Diabetes and Endocrinology of Rio de Janeiro (IEDE), Department 
of Metabolism - Rio de Janeiro, Brazil 
2Clinical Hospital of Ribeirão Preto, University of São Paulo (USP) Medical 
School - Ribeirão Preto, Brazil 
3Brazilian Group for the Study of Inherited and Acquired Lipodystrophies 
(BRAZLIPO), Brazil 
4Federal University of Rio de Janeiro (UFRJ), Internal Medicine Department - 
Nutrology and Diabetes Session. Rio de Janeiro, Brazil

Background: Familial partial lipodystrophy (FPLD) is a rare genetic dis-
order characterized by a partial lack of subcutaneous fat (1-4). There are 
few data on the clinical and molecular prevalence of FPLD in the Brazilian 
population.
Objective: to assess clinical, metabolic, and genetic characteristics of 
FPLD type 2 to 6 in the Brazilian Population.
Methods: This is a multicenter cross-sectional study where we assessed 
the genetic, clinical characteristics, metabolic abnormalities, and end-or-
gan complications of patients followed in four Brazilian reference centers 
for Lipodistrophies. Clinical diagnosis of FPLD was based on documented 
fat loss in selected areas (core diagnosis) plus a screening of metabolic 
abnormalities. For genetic confirmation of the FPLD, panel sequencing of 
lipodystrophy candidate genes was performed. The main results are pre-
sented as mean ± SD and relative proportions.
Results: Ninety-three patients from 37 Brazilian families with a genetically 
confirmed diagnosis of FPLD who are registered in the Brazilian Group 
for the Study of Inherited and Acquired Lipodystrophies (BRAZLIPO) 
database were included. The mean age of these patients was 44.7 years ± 
14.9. The majority of them were female (80.6%). Most mutations found 
were in the LMNA gene (87%), followed by the PPARG gene (8.6%), 
PLIN1 gene (3.2%), and MFN2 gene (1.1%). Diabetes mellitus (DM) was 
diagnosed in 58.7% of patients, mainly affecting females (64%). Glycemic 
control was predominantly poor, as 50.8% of patients with DM had an A1c 
≥ 8.0%. Severe hypertriglyceridemia (≥ 500 mg/dL) and pancreatitis were 
found in 35.9% and 9.7% of patients, respectively. Metabolic-associated 
fatty liver (MAFL), and established cardiovascular disease were found in 
57% e 11.8%, respectively. 
Conclusion: We describe for the first time a large cohort of Brazilian 
patients with FPLD where Dunnigan Type was the most prevalent. These 
Brazilian patients with FPLD have multi-system complications, with a 
high prevalence of DM, hypertriglyceridemia, MAFL, and cardiovascular 
disease. Efforts in registering the clinic, metabolic and genetic characteris-
tics of FLPD can lead to optimal management and care of patients.
References
1. Brown RJ, Araujo-Vilar D, Cheung PT, et al. The diagnosis and management 

of lipodystrophy syndromes: A multi-society practice guideline. Journal of 
Clinical Endocrinology and Metabolism. 2016;101(12):4500–4511.

2. Valerio CM, Zajdenverg L, de Oliveira JEP, Mory PB, Moyses RS, Godoy-Matos 
AF. Body composition study by dual-energy x-ray absorptiometry in familial 
partial lipodystrophy: Finding new tools for an objective evaluation. Diabetol 
Metab Syndr. 2012;4(1). 

3. Foss-Freitas MC, Akinci B, Luo Y, Stratton A, Oral EA. Diagnostic strategies 
and clinical management of lipodystrophy. Expert Rev Endocrinol Metab. 
2020;15(2):95–114.

4. Montenegro RM, Costa-Riquetto AD, Fernandes VO, et al. Homozygous and 
heterozygous nuclear lamin a p. R582C mutation: Different lipodystrophic 
phenotypes in the same kindred. Front Endocrinol (Lausanne). 
2018;9(AUG):1–9.

There were significant correlations between relative weight loss and rel-
ative change in FLI (r= 0.66; see figure 1), HOMA (r=0.35) and #MS 
(r=0.37); but not VAI. 
Conclusion: Although baseline values of the four metabolic indices were 
not predictive for relative weight loss, the relative change in three of the 
indices was correlated to relative weight loss. In this study the population 
had a relatively good general health, e.g. only three participants had a FLI 
above 30; which could be an explanation why we did not find any pre-
dictive value for baseline metabolic indices. Possible future investigations 
could be in populations with lower general health and/or the assessment 
of other indices.
References
1. Holmback, U. Obesity (Silver Spring) 30, 2222–2232 (2022). https://doi.

org:10.1002/oby.23557.
2. Amato, M. C. Int J Endocrinol 2014, 730827 (2014). https://doi.

org:10.1155/2014/730827.
3. Bedogni, G BMC Gastroenterol 6, 33 (2006). https://doi.org:10.1186/1471-

230X-6-33.
4. Matthews, D. R. Diabetologia 28, 412-419 (1985). https://doi.org:10.1007/

BF00280883.
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PO4.169
What Are the Factors That Affect Weight Loss Program 
Adherence?

Norouzy, A.1; Namkhah, Z.2; Jafarzadeh, Z.2; Nematy, M.2; Safarian, M.2
1Department of Nutrition, Faculty of Medicine, Mashhad University of Medical 
Sciences, Mashhad, Iran, Metabolic Syndrome Research Center, Mashhad 
University of Medical Sciences, Mashhad, Iran 
2Department of Nutrition, Faculty of Medicine, Mashhad University of Medical 
Sciences, Mashhad, Iran

Background: Obesity is a major health problem worldwide, almost tri-
pled between 1975 and 2016. Unfortunately, there is a high failure rate in 
the treatment of obesity. The aim of this observational study was to assess 
patients’ adherence to the weight loss program as well as predictive factors 
of weight loss success.
Methods: This retrospective study considered a whole sample of 2402 
patients with overweight and obesity (16-65 years,75.6% women). 
Overweight and obese patients referred to the nutrition clinic of Mashhad 
University of Medical Sciences during March 2012-2014 were enrolled 
in this study. Weight was at study entry, monthly treatment sessions, and 
at the six-month assessment. The primary outcome of this analysis was 
defined as 5% or greater weight loss during six months from commencing 
the treatment program. The patients were categorized as having achieved 
this degree of weight loss. Statistical analysis was performed using SPSS 
version 16
Results: The result of this study indicated that lower age (year), higher 
frequency of visits, higher initial weight(kg), BMI (kg/m2), and waist 
circumference was associated to successful weight loss in participants. 
Moreover, a weight change between the first and second visit, and the 
higher frequency of visits were associated with higher odds of successful 
weight loss.
Conclusions: The rate of weight loss during the first month is crucial for 
weight loss success, and older age, higher initial weight(kg), BMI (kg/m2), 
and waist circumference are positively associated with weight loss success.

Tab. 1. Baseline characteristics of study participants based on successful 
weight loss.

Variable Successful**
N=559

Unsuccessful
N=508 p-value*

Age(year)(a) 36.5±11 38.2±12 0.021

Gender(b) 0.109

Male 128(57) 96(43)

Female 431(51) 412(49)

Weight loss 
History(b) 0.648

YES 245(53) 216(47)

NO 314(52) 292(48)

PA(b) 0.129

YES 94(47) 104(53)

NO 465(53) 404(47)

Frequency of 
visits(a) 3.8±2 3.1±2 <0.001

Weight(kg)(a) 88.8±17 86.3+17 0.007

BMI (kg/m2)(a) 33.4±5 32.5±5 <0.001

Body fat 
percent(a) 35.4±9 35.1±9 0.327

WC(a) 105.2 ±12 102.6 ±12 0.027

PA, Physical activity; BMI, Body mass index; WC, Waist circumference. 
*P-value by the independent t-test or chi-squared test. Statistically 
 significant values are in bold (P < 0.05). ** Successful weight loss: 5% 
or greater weight loss at 6 months, by baseline characteristics (a) Mean 
and Standard deviation for quantitative variables (b) Number (%) for 
 qualitative variables.

PO4.168
Drivers of adherence to medication in obesity management

Sharma, A.1; Birney, S.2; Crotty, M.3; Finer, N.4; Lieberman, G.5;  
Reynoso Mendoza, R. A.6; Velázquez, V.7; Vrijens, B.8
1University of Alberta, Edmonton Alberta, Canada 
2European Coalition for People Living with Obesity, Dublin, Ireland 
3My Best Weight, Dublin, Ireland 
4National Centre for Cardiovascular Prevention and Outcomes, UCL Institute of 
Cardiovascular Science, London, UK 
5Sackler school of Medicine, Tel-Aviv University, Tel Aviv, Israel 
6Novo Nordisk Health Care AG, The Circle 32, 8058 Zurich. Zürich, Switzerland 
7Instituto Nacional de Ciencias Médicas y Nutrición Salvador Zubirán, Obesity 
and Eating Disorders Clinic, Vasco de Quiroga 15, Belisario Domínguez Secc 16, 
Tlalpan, 14080, Mexico City, Mexico 
8AARDEX Group, Liège, Belgium

Background: Adherence to medications is defined as the process by which 
patients take their medications as prescribed and is a key determinant of 
the effectiveness of medications in disease prevention and management. 
Currently accepted taxonomy recognises three phases of adherence: ini-
tiation, implementation, and persistence, each of which has its own mea-
sures and determinants. A meeting held in late 2022 convened experts in 
adherence, academic and clinical obesity management, psychology and 
behavioural interventions, and the patient experience to discuss adher-
ence to medications in obesity management. The expert group developed 
a statement on the problem and identified important gaps in our knowl-
edge on the adherence of anti-obesity medications (AOMs).
Problem statement: Low adherence to medications in chronic diseases 
is a major problem worldwide with estimates that 50% of medications for 
chronic diseases are not taken as prescribed. Non-adherence is associated 
with increased deaths, hospitalisations, and significant economic costs. In 
chronic diseases, it is estimated that 20-30% of patients do not initiate new 
prescriptions, 15% do not implement treatment as prescribed, and 40 % 
discontinue treatment within the first year. 
In contrast to the use of medications in well-established disease entities, 
there is a notable scarcity of high-quality data on adherence to AOMs, 
in part due to the low utilisation of these medications. In-market data 
indicates that up to 50% of patients never initiate AOMs and while we 
have no reliable data on implementation, persistence at 12 months may 
be as low as 2%.
While non-adherence is common in other disease areas, there may be 
some drivers that are unique or particularly relevant to obesity man-
agement. The negative impact of non-adherence may also be specially 
impactful in a disease where the need for long-term medical treatment is 
still not universally accepted and can reinforce a false perception of lack 
of efficacy and lower tolerability to medications, when these are not used 
as prescribed. 
Identified gaps: There is a clear need to improve knowledge and exper-
tise on the status, impact, ways to measure and actions to improve adher-
ence to medications in the treatment of obesity. It is also important to 
de-stigmatise non-adherence in obesity by understanding that it is part 
of the reality of chronic disease management and needs to be addressed 
for successful treatment. Closing these knowledge and awareness gaps 
should lead to better clinical outcomes, and better understanding of the 
real-world effectiveness of medical interventions for obesity. Some of the 
actions identified to address this problem are:

 – Collect better quality data on adherence to AOMs in different settings 
including randomized clinical trials, real-world, and in-market drug 
utilisation.

 – Raise awareness of the issue of adherence among healthcare profes-
sionals and people living with obesity, through scientific and lay-lan-
guage dissemination and educational activities.

 – Develop practical tools for clinicians and patients to assess, address, 
agree on and implement solutions to improve adherence.
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PO4.170
Progression of Obesity-related Complications Over 10 Years 
in a UK Population: A Retrospective Open Cohort Study

Pearson–Stuttard, J.1; Holloway, S.1; Sommer Matthiessen, K.2;  
Thompson, A.1; Capucci, S.2
1Lane Clark & Peacock LLP, London, United Kingdom 
2Novo Nordisk A/S, Søborg, Denmark

Introduction: People living with obesity are at risk of developing obe-
sity-related complications (ORCs), which contribute to morbidity and 
mortality. In this real-world study in the UK, we aimed to describe the 
development of ORCs and ORC multimorbidity over time in individuals 
with overweight or obesity, compared with individuals with healthy body 
mass index (BMI).
Methods: This was a retrospective, open cohort study using Discover-
NOW, a real-world database of linked primary and secondary elec-
tronic health records covering 2.8 million people residing in North-West 
London. Individuals aged ≥ 18 years with eligible measurements were 
stratified by BMI: healthy BMI (18.5–< 25 kg/m²), overweight (25–< 30 
kg/m²) and obesity class I, II or III (30–< 35 kg/m², 35–< 40 kg/m² or 
≥ 40 kg/m², respectively); those with overweight and obesity were also 
grouped together as a high BMI group (BMI ≥ 25 kg/m²). The index date 
was the date of first eligible BMI measurement in each BMI group in the 
study period (1 Jan 2004–31 Dec 2019). Participants were followed for 
≤ 10 years. Serial cross-sections over the study period were assembled. 
The prevalence of ORCs and ORC multimorbidity (≥ 2 and ≥ 3 ORCs) 
was assessed annually. ORCs were asthma, atherosclerotic cardiovascu-
lar disease, back pain, chronic kidney disease stage 3–5, dyslipidaemia, 
gastro-oesophageal reflux disease, heart failure, hypertension, obstruc-
tive sleep apnoea, osteoarthritis of the knee, polycystic ovary syndrome, 
prediabetes, psoriasis, type 2 diabetes (T2D) and urinary incontinence. 
Outcomes were age-standardized to the European Standard Population.
Results: BMI group sizes and baseline characteristics are shown in Table 
1. There was evidence of a stepwise association between BMI and ORC 
multimorbidity, with higher rates of ≥ 2 and ≥ 3 ORCs for each increasing 
BMI class (healthy BMI: 27.3% and 13.7%; obesity class III: 52.5% and 
32.9%, respectively) (Figure 1). Over 10 years from index date, the pro-
portion of individuals with ≥ 2 and ≥ 3 ORCs increased in the healthy 
BMI and high BMI groups, but progression was more rapid in those with 
high BMI (Figure 2); in year 10, one-quarter of individuals in the high 
BMI group had ≥ 3 ORCs, and more than 40% had ≥ 2 ORCs. There was 
a similar trend for individual ORCs and ORC multimorbidity (Figure 3), 
with increases in prevalence from index to year 10 across all groups, in 
particular in higher obesity classes (e.g. T2D: class III +107.2%, healthy 
BMI +2.6%; ≥ 3 ORCs: class III +162.3%, healthy BMI +72.4%).
Conclusion: In this real-world UK population, ORC prevalence increased 
over 10 years, with higher BMI class at index being associated with a 
greater rate of progression. Sharp increases were particularly evident for 
T2D and ORC multimorbidity. To reduce the burden of ORCs on patients, 
health systems and the wider economy, it is important to identify individ-
uals with the greatest unmet need for weight management, with the goal 
of limiting obesity and ORC progression.

Tab. 1. 

Fig. 1. 

Fig. 2. 
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PO4.171
Diagnosis of overweight and obesity and its association with 
performance rates of obesity care in the primary care setting

Kasher Meron, M.1; Eizenstein, S.2; Oieru, D.3
1Meir Medical Center, Clalit Health Services, Kfar Sabba, Israel; Sackler School of 
Medicine, Tel Aviv University, Tel Aviv, Israel 
2Sackler School of Medicine, Tel Aviv University, Tel Aviv, Israel 
3Maccabi Healthcare Services, Israel; Sackler School of Medicine, Tel Aviv 
University, Tel Aviv, Israel

Introduction: Obesity has been widely accepted as a chronic medical 
condition, which requires timely diagnosis, clinical assessment for related 
complications, intervention and follow up. The primary care provider 
is strategically positioned to inform and offer the patient the appropri-
ate clinical care. However, both overweight and obesity (OW/OB) are 
underdiagnosed. 
We assessed whether placing a formal diagnosis of OW/OB for patients 
with elevated BMI is associated with higher rates of performance of obe-
sity care in the primary care setting compared to missed diagnosis.
Methods: A retrospective cohort study was conducted using Maccabi 
Healthcare Services database. The study included 200,000 adult patients with 
a BMI ≥ 25 kg/m2 recorded during a visit at a primary care clinic between 
January 2014 to December 2020. Patients with prior diagnosis of OW/OB, 
or obesity-associated complications were excluded. The independent binary 
variable was diagnosis of OW/OB placed by the primary care physician at 
or immediately after BMI measurement. A composite outcome for clinical 
assessment was defined positive if referrals for blood tests (glucose and lipid 
profile) were issued and blood pressure was taken within 30 days. A second 
composite outcome for performance of obesity management was defined 
positive if patient was either referred for dietary counseling, bariatric sur-
gery, or prescribed an anti-obesity medication within 30 days, and had a 
second weight measurement within 9-15 months after the first BMI mea-
surement. The association between OW/OB diagnosis and each of the com-
posite outcomes was analyzed using a multivariate regression model.
Results: Only 18% of the patients with OW/OB received a diagnosis of 
OW/OB immediately after their BMI was recorded. Overall, 46.9% were 
offered a clinical and biochemical evaluation for obesity related compli-
cations, and 4.4% were offered clinical care and follow up for their excess 
body weight, as defined in the composite outcomes. In multivariate regres-
sion analysis, patients receiving a diagnosis of OW/OB were 18% more 
likely to receive a clinical and biochemical evaluation for obesity-related 
metabolic complication, (OR 1.18, 95% CI 1.15-1.21, p < 0.001) compared 
to undiagnosed patient. Moreover, Patients who received a diagnosis 
of OW/OB were almost two folds more likely to be offered clinical care 
and follow up for their excess body weight (OR 1.84, 95% CI 1.76-1.94, 
p < 0.001). Of note, male sex, young age, lower BMI, and Arab ethnicity 
were all associated with lower rates of performance of obesity care.
Conclusion: OW/OB diagnosis is associated with higher performance of 
obesity care in terms of offering clinical assessment for related complica-
tions, intervention and follow up. Taken together, the high rates of undi-
agnosed OW/OB present a significant opportunity to improve obesity 
care in the primary care setting.

PO4.172
Improving weight-related discussions using a 3D-virtual 
training tool for healthcare professionals

Quigley, F.1; Moorhead, A.1; Bond, R.2; Mcaloon, T.3; Zheng, H.2
1School of Communications and Media, Ulster University, Belfast, Northern 
Ireland, UK 
2School of Computing, Ulster University, Belfast, Northern Ireland, UK 
3School of Nursing and Paramedic Science, Ulster University, Belfast, Northern 
Ireland, UK

Introduction: There has been a call to improve training for healthcare 
professionals (HCPs) on communicating about overweight and obesity 
for at least 10 years. Progress has been made on recognising the impact 
of weight stigma and in pharmacotherapeutics, but challenges remain in 

Fig. 3. 
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Results: At 3 months, there was a significant reduction in BMI (38.9±5.8 vs. 
36.4±5.6; p<0.001), HbA1c (5.5±0.3 vs. 5.4±0.4%; p=0.03), insulin (18.7±9.1 
vs 13.4±8.2µIU/mL; p<0.001), HOMA (4.4 ±2.65 vs 3.2 ± 2.4; p<0.01), CRP 
(4.5±2.4 vs 3±2mg/L; p<0.01), homocysteine (13.3±3.6 vs 11.9±3µmol/ 
L; p<0.01), ferritin (185.4±142.2 vs 97.43 ±114.4ng/mL; p=0.04) and 
plasma cortisol (12±3.1 vs 11.6±2.2µg/dL, p=0.04). PASI (10±8.4 vs 5.1±6; 
p<0.0001), VAS (4.1±2 vs 2.3 ±0.92; p=0.009) and DLQI (12.7±7 vs 6.4±5.6, 
p<0.0001) improved significantly. Depressive symptomatology was sig-
nificantly reduced (16±4 vs 11.1±3.7; p<0.0001). A correlation was found 
between weight loss and DLQI improvement (p=0.04). In multiple regres-
sion analysis, weight loss did not correlate with any inflammatory parameter 
or PASI. There were no treatment discontinuations due to adverse effects. 
Conclusions: Liraglutide 3mg is effective and safe in patients with psori-
asis. There could be an anti-inflammatory effect that improves psoriatic 
lesions regardless of weight loss.

PO4.174
Baseline characteristics in the Remote Diet Intervention to 
Reduce long-COVID symptoms Trial (ReDIRECT)

Haag, L.1; Richardson, J.2; Haig, C.3; Cunningham, Y.4; Fraser, H.5; 
Brosnahan, N.6; Ibbotson, T.4; Ormerod, J.7; White, C.7; Mcintosh, E.5; 
O’Donnell, C. A.4; Sattar, N.2; McConnachie, A.3; Lean, M. E.1;  
Blane, D. N.4; Combet, E.1
1Human Nutrition, School of Medicine, Dentistry & Nursing, University of 
Glasgow, Glasgow, UK 
2School of Cardiovascular and Metabolic Health, University of Glasgow, 
Glasgow, UK 
3Robertson Centre for Biostatistics, University of Glasgow, Glasgow, UK 
4General Practice & Primary Care, School of Health and Wellbeing, University of 
Glasgow, Glasgow, UK 
5Health Economics and Health Technology Assessment, School of Health and 
Wellbeing, University of Glasgow, Glasgow, UK 
6Counterweight Ltd., London, UK 
7Long COVID Scotland, Edinburgh, UK

Introduction:The persistence of symptoms after a COVID-19 infection 
for ≥12 weeks is known as Long COVID (LC), a new condition with 
unclear pathophysiology and no proven treatments. Living with obesity 
correlates with increased risk of LC¹. Weight management trials con-
ducted prior to the pandemic observed that weight loss can help allevi-
ate symptoms common to LC such as fatigue, breathlessness and pain. 
ReDIRECT² tests whether a remotely delivered and supported weight 
management programme reduces LC symptoms, with the primary out-
come the dominant participant-selected LC symptom (at 6 months). We 
describe the ReDIRECT participants here.
Methods: UK-based participants (n=240 with LC and BMI >27 kg/m2) 
were randomised to i) treatment (evidence-based weight management pro-
gramme with professional support (Counterweight-Plus)), or ii) usual care 
and delayed entry into Counterweight-Plus at 6 months. The study is deliv-
ered entirely remotely, including recruitment, data collection, and weight 
management. Baseline data, self-reported using bespoke online question-
naires, represents the whole study population without comparison of groups.
Results: Of 240 participants recruited (Dec 2021 to Jul 2022), 235 were 
randomised. Participants were mainly women (84%) of white ethnic-
ity (90%), with at least graduate education (61%). Participants lived in 
England (63%), Scotland (31%), Wales (5%) and Northern Ireland (1%). A 
minority (13%) were from the 20% most deprived areas of the UK. Mean 
(SD) age was 46 (10) years, median BMI was 35 kg/m² (IQR 31 - 40).
Prior to starting the study, 31% had had more than one COVID infection. 
In total, 82% of infections were confirmed with one or more positive tests 
(PCR 65%, LFT 47%, antibody test 16%).
LC was mainly diagnosed by a GP (71%), other healthcare professionals, 
such as hospital consultants or LC specialists (8%), or was self-diagnosed 
(21%). The number of reported LC symptoms ranged from 4 to 30, with 
self-selected dominant LC symptoms including fatigue (55%), breathless-
ness (16%), pain (13%), anxiety/depression (2%) and “other” self-selected 
dominant symptoms (15%), such as cognitive issues, tinnitus, and loss of 
taste and smell.

standardising the quality of HCP-patient discussions. In other chronic 
conditions, emphasising patient-centred communication has helped to 
improve patient support, such as in diabetes care. However, few weight-re-
lated communication studies exist to address the practical skills needed 
to improve standards. One potential way is using the recent enhances in 
technology such as 3D-virtual learning. 3D-virtual learning offers a safe 
and immersive way to acquire the practical skills that benefit from sensi-
tive and compassionate reflection and feedback.
Methods: This was a feasibility study, which was part of a pragmatic 
multi-stage mixed method approach, with personal and public involve-
ment (PPI). A 3D-virtual learning tool, ‘VITAL-COMS’, was previously 
designed and usability tested. Participants were UK wide based HCP and 
undergraduate healthcare students. The premise of this 3D-virtual learn-
ing tool is a conversation with two virtual characters (before), associated 
brief training videos and an opportunity to retry the conversation with 
guided feedback (after). Participants used the training tool online, in the 
presence of the researcher via a shared screen. The measures were a par-
ticipant demographics survey, a weight-related communication training 
self-assessment survey, a feasibility study survey and a brief reflective 
practice interview. SPSS (v28) was used to analyse the survey data using 
descriptive and frequency statistics and paired sample t-tests were used to 
analyse the self-assessment survey before and after the training. Reflective 
thematic analysis was used to analyse the interviews. 
Results: In total, 31 participants completed the feasibility study, consisting 
of 8 nurses, 8 doctors, 13 dietitians and 2 student dietitians. Self-assessment 
of participants’ weight-related communication skills pre-training 
(M=28.36, SD 7.6) and post-training (M=32.35, SD=5.7) showed a sig-
nificant improvement (M=3.9, SD 3.7; t (30) = -5.76, p=0.001). Most par-
ticipants’ reactions were positive, including wanting more of this type of 
training (97%), and seeing their colleagues use this training (90%). Three 
key themes were identified from the interviews:(1) “The role of reflection 
in weight-related communication”, (2) “The impact of prior discussions of 
weight on patients”, and (3) “Communicating about additional support”.
Conclusion: This feasibility study based on a UK-wide sample, has shown 
that VITAL-COMS is an engaging, practical and acceptable training tool 
with potential to improve standards in HCP weight-related communica-
tion skills. The results demonstrate the importance of reflecting on how 
patients with overweight and obesity currently experience healthcare.

PO4.173
Effects of liraglutide 3mg among patients living with psoriasis 
and obesity: beyond metabolic crontrol?

Nicolau Ramis, J.1; Nadal Nadal, A.2; Sanchís, P.3; Romano, A.3;  
Pujol Calafat, A.3; Nadal Lladó, C.2; Masmiquel Comas, L.3
1Endocrinology and Nutrition Department. Hospital Universitario Son Llàtzer. 
Endocrinology and Nutrition Department. Clinica Rotger. Health Research 
Institute of the Balearic Islands (IdISBa) 
2Dermatology Department. Hospital Universitario Son Llàtzer 
3Endocrinology and Nutrition Department. Hospital Universitario Son Llàtzer. 
Health Research Institute of the Balearic Islands (IdISBa)

Background: There is a bidirectional relationship between obesity and 
psoriasis, suggesting a low-grade inflammatory state as a common etio-
pathogenic mechanism. Obesity determines a greater severity of psoriatic 
lesions, a worse response to treatment and a reduction in quality of life. 
Liraglutide treatment in patients with type 2 diabetes has been shown to 
improve the severity of psoriatic lesions. 
Objectives: To study the effects of liraglutide 3mg in patients with obesity 
and psoriasis on weight, metabolic and inflammatory parameters, as well 
as dermatological lesions, mood, and quality of life. 
Material-Methods: A total of 20 patients (55%♀, 45.4±9.7 years, BMI 
38.9±5.8kg/m2, duration of psoriasis 18.8±10 years) started treatment 
with liraglutide 3mg for 3 months. The severity of the lesions was eval-
uated using the PASI (Psoriasis Area Severity Index) and the VAS (visual 
analogue scale of pain), as well as the quality of life related to dermato-
logical lesions with the DLQI (Dermatology Quality Index), Mood was 
assessed using the Beck Depression Inventory (BDI).
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In this meta-analysis, we aimed to compare the effects of IER and CER on 
obesity using evidence from randomized controlled trials (RCTs).
Methods: A systematic electronic literature search was conducted to find 
RCTs published between January 1, 2011, and December 31, 2021 that 
compared IER and CER directly for at least 12 weeks as the active weight 
loss period, reported obesity indices or its metabolic markers in adults 
with overweight/obesity. Finally, 16 RCTs from 25 articles with 1,438 par-
ticipants were included.
Results: Attrition rates were 26.6% and 24.1% in the IER and CER groups, 
respectively, with no significant differences in the changes in body weight, 
waist circumference, or body fat composition. CER changed blood glu-
cose levels more than IER, while there was no significant difference in 
glycated hemoglobin levels. Systolic blood pressure (BP) was significantly 
lower in the CER group (than IER), but diastolic BP did not differ signifi-
cantly between groups. The overall differences in the changes in blood lip-
ids were not significant between the interventions. All differences between 
IER and CER were not observed in the sensitivity analysis.
Conclusion: IER can be an alternative to CER because it induces compa-
rable weight reduction and metabolic improvement. However, the effect 
of IER was not superior to that of CER, and its attrition rate was not lower 
than that of CER.

Most (92%) participants reported having gained weight since contracting 
COVID, with a median weight change of +11.9 kg (range -11.5 to +78.2 
kg). 54% reported one or more other medical conditions. Most (83%) had 
experience of weight management in the past, prior to LC and joining 
the trial. Since LC, 43% had modified their diet, half of which with either 
calorie restriction or low carb diets.
Conclusions: The characteristics of the ReDIRECT participants and their 
dominant symptoms match those described in the literature³. The remote 
approach adopted in the trial enabled recruitment from varied geograph-
ical areas, without fully overcoming difficulties in recruiting participants 
from more deprived settings. First results from the ReDIRECT study are 
expected in Summer 2023.
References 
1. Subramanian, A.et al. Nat Med 2022; 28, 1706–1714.
2. Haag L. et al. NIHR Open Res 2022, 2:57 (ReDIRECT protocol).
3. Lopez-Leon, S. et al. Sci Rep 2021; 11, 16144.

PO4.175
Updated meta-analysis of studies from 2011 to 2021 
comparing the effectiveness of intermittent energy restriction 
versus continuous energy restriction

Kang, J.1; Kim, K.2; Kim, E.3
1Department of Family Medicine, Konyang University College of Medicine, 
Daejeon, Republic of Korea 
2Department of Family Medicine, Gachon University College of Medicine, 
Incheon, Republic of Korea 
3Department of Dietetics, Kangbuk Samsung Hospital, Seoul, Republic of Korea

Background: Despite the considerable number of trials and meta- analyses 
of studies on intermittent energy restriction (IER), it is not preferred to 
continuous energy restriction (CER) by the majority of obesity specialists. 

5:2=the periodic fasting consisting of 5 days non-fasting and 2 days fasting; ADF=alternate day fasting; TRE=time-restricted eating; SD = standard 
deviation; IV = inverse variance; CI = confidence interval; Tau2=between-study variance; Chi2 = chi-square statistic; I2 = I-square heterogeneity statistic; 
df = degrees of freedom; P = P-value.

Fig. 1. Forest plots comparing effects of intermittent energy restriction (IER) versus continuous energy restriction (CER) on blood glucose (A, B)  
and glycated hemoglobin levels (C, D) according to type of IER (A, C) and measurement time points (B, D).
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5:2=the periodic fasting consisting of 5 days non-fasting and 2 days fasting; ADF=alternate day fasting; TRE=time-restricted eating;  
SD = standard deviation; IV = inverse variance; CI = confidence interval; Tau2=between-study variance; Chi2 = chi-square statistic;  
I2 = I-square heterogeneity statistic; df = degrees of freedom; P = P-value.

Fig. 2. Forest plots comparing effects of intermittent energy restriction (IER) versus continuous energy restriction (CER) on body weight  
(A, B), waist circumference (C, D) and body fat percentage (E, F) according to type of IER (A, C, E) and measurement time points (B, D, F).
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5:2=the periodic fasting consisting of 5 days non-fasting and 2 days fasting; ADF=alternate day fasting; TRE=time-restricted eating;  
SD = standard deviation; IV = inverse variance; CI = confidence interval; Tau2=between-study variance; Chi2 = chi-square statistic;  
I2 = I-square heterogeneity statistic; df = degrees of freedom; P = P-value.

Fig. 3. Forest plots comparing effects of intermittent energy restriction (IER) versus continuous energy restriction (CER) on triglyceride (A, B),  
high-density lipoprotein cholesterol (HDL-C) (C, D) and low-density lipoprotein cholesterol (LDL-C) (E, F) levels according to the type of IER (A, C, E) 
and measurement time points (B, D, F).

PO4.176
What are the weight management practices and support 
needs of young people living with excess weight?

Marwood, J. R.1; Evans, T. S.1; Kolokotroni, K. Z.2; Fozard, T.2; Whatnall, M.3; 
Burrows, T.3; Ells, L. J.1
1Obesity Institute and School of Health, Leeds Beckett University, Leeds, UK 
2Centre for Psychological Research, School of Social Sciences, Leeds Beckett 
University, Leeds, UK 
3School of Health Sciences, College of Health, Medicine and Wellbeing, 
University of Newcastle, NSW, Australia. Food and Nutrition Program, Hunter 
Medical Research Institute, Newcastle, NSW, Australia

Introduction: Young adulthood is a critical period for weight gain. This 
study sought to determine whether BMI predicts current healthcare use 
or weight management engagement in young adults (YA) with excess 

weight, and whether this differs by gender, ethnicity, or disordered eating. 
We also explored the perceived weight management support needs of YA.
Methods: A mixed methods design, whereby an online survey collected 
data from a cohort of YA (18-35 years), with excess weight, residing in 
the UK and Australia. Moderated logistic regressions examined whether 
BMI predicted health service use and weight management engagement, 
and the potential moderating impact of gender, ethnicity, and disordered 
eating. Thematic Template Analysis analysed responses to an open-ended 
question asking what support participants would find most helpful. 
Results: The sample (n=410) included 204 women, 201 men and 5 non-bi-
nary people, who were mainly of white ethnicity (n=331). The mean age 
was 28.34 (SD=4.37) and the mean BMI was 35.83 (SD=7.27). 
BMI did not significantly predict healthcare use (p=.08), whether a par-
ticipant was currently trying to manage their weight (p=.89), weight 
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management treatment/support (p=.52) or diet/product use (p=.64). 
There were no moderation effects of gender, ethnicity, or disordered eat-
ing on BMI. However, being female significantly predicted healthcare use 
(p<.001) and using products/diets to manage weight (p=.04). EDE-Q total 
score significantly predicted whether a participant was currently trying to 
manage their weight (p<.001) but had a negative predictive effect on sup-
port/treatment, such that those with a higher EDE-Q score were less likely 
to be receiving support or treatment to manage their weight (p<.001). 
Five themes were identified: 1) Structured but tailored resources; 2) sim-
plicity, ease, and convenience; 3) addressing barriers; 4) person-centred 
services; 5) accessing networks vs self-reliance.
Conclusion: The results suggest that BMI is not a predictor of healthcare 
use or current weight management practice in this young adult sample. 
The lack of moderation effects indicate that this is the case regardless of 
ethnicity, gender, or disordered eating. The findings indicate that disor-
dered eating is a key predictor of weight management, but that those with 
high levels of disordered eating are less likely to engage with weight man-
agement support. This may point to the lack of appropriate weight man-
agement support for people living with disordered eating. The qualitative 
findings illustrate the need for structured resources or support that are 
individually tailored and flexible to the diverse preferences, routines, envi-
ronments, finances, and physical/psychological comorbidities that reflect 
the 21st century lifestyles of young adults in high-income countries. 
Young adults with excess weight lack the confidence and skills to manage 
their weight, generating a need for external accountability. Interventions 
that build skills in managing behavioural antecedents might be useful; 
however, structural and environmental changes are needed to promote 
healthy living within this time-poor group.

PO4.177
Innovative obesity management and prevention online portal 
to support persons with obesity: STOP Project RCT

Moorhead, A.1; Zheng, H.2; Engel, F.3; Vu, B.3; Hemmje, M.4; Lynch, L.1; 
Bond, R.2; Wang, H.2; Mctear, M.2
1School of Communication & Media, Institute for Nursing and Health Research, 
Ulster University, Belfast, Northern Ireland 
2School of Computing, Ulster University, Belfast, Northern Ireland 
3FTK - Forschungsinstitut für Telekommunikation und Kooperation 
e.V.,Wandweg 3, D-44149 Dortmund, Germany 
4GLOBIT GmbH, Barsbüttel, Germany

Background: Obesity is a major risk factor for a number of chronic dis-
eases, including diabetes, cardiovascular diseases and cancer, thus work 
on obesity care related topics is highly connected to further urgent global 
health related challenges [1-3]. This research is part of the STOP project, 
a H2020 RISE project funded by European Commission (GA No 823978) 
to address the challenge of preventing obesity in Europe [4]. The interdis-
ciplinary European STOP project aims to establish a data and knowledge 
ecosystem as a basis for the STOP Portal to enable healthcare profession-
als in decision support, and persons with obesity in analysis and feedback 
of health information to optimise healthy nutrition. The aim of this cur-
rent randomised controlled trial (RCT) was to determine the effectiveness 
of the newly developed system for adults with overweight and obesity to 
lose weight.
Methods: This was a pilot two-arm RCT: 1. intervention (n=15) and 2. 
control (n=15). All the participants were adults with overweight or obesity. 
The intervention group used the STOP Portal, while the control group did 
not use this system, no intervention. Participants were randomised into 
one of the two groups using a computer randomised programme. The pri-
mary outcome was percentage reported weight loss, including 10% weight 
loss by three months. Four data collection points for both the intervention 
and control groups at 1. baseline (month 0); 2. month 1; 3. month 2; and 4. 
month 3. Regardless, of what group the participants were in, their weight 
and height were recorded at each of these four data collection points. The 
STOP Portal collects the following data: physiological data, knowledge 
resources, biomedical data, self-reporting activity and food data. Ethical 
approval was obtained.

Results: A total of 30 adults registered for this pilot RCT and participated 
up to three months. From the preliminary results so far, it suggests that the 
STOP Portal can collect data on self-reporting activity and food data, and 
thus aiding weight lost. It was found that the STOP Portal could provide 
better support or motivate users better if the users are using wearable wrist 
bands or apps in monitoring the activities.
Conclusion: Overall, the STOP Portal has potential and is deemed accept-
able and is fit for purpose to collect data on self-reporting activity and 
food data, and contribute to weight management. This project addresses 
obesity management and prevention through the foundation of an inno-
vative platform to support persons with obesity with a better nutrition 
under supervision of healthcare professionals. 
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Introduction: Ideally, treatment strategies designed to reduce weight or 
body mass index in patients with obesity should reduce fat mass while 
preserving lean mass because reduced lean mass can negatively impact 
overall health and energy expenditure, thus favoring weight regain. 
In Phase 3 trials, 1 year of treatment with the melanocortin-4 receptor 
(MC4R) agonist setmelanotide led to weight reduction in patients with 
obesity due to biallelic variants in the genes encoding proopiomelanocor-
tin (POMC)/proprotein convertase subtilisin/kexin type 1 (PCSK1; mean 
−25.6% change from baseline) or leptin receptor (LEPR; mean −12.5% 
change). The current analysis assesses changes in total fat and lean mass 
over 2 years in adult and pediatric patients who achieved beneficial weight 
loss at 1 year of treatment.
Methods: Patients with POMC, including PCSK1, or LEPR deficiency 
aged ≥6 years who demonstrated clinical benefit and acceptable safety 
after treatment with setmelanotide in a prior (index) trial continued 
treatment in a long-term extension trial (NCT03651765). Body weight 
measures and safety were assessed. Body composition was measured by 
dual-energy x-ray absorptiometry and reported as percent change in total 
fat and lean mass from index trial baseline in patients who achieved ≥10% 
weight reduction (≥18 years old) or ≥0.3-point body mass index Z score 
reduction (<18 years old) after 1 year of treatment.
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Methods: We analyzed clinical data of patients with non-syndromic 
genetic obesity (NSO) and syndromic genetic obesity (SO), who visited 
our academic obesity center (Erasmus Medical Center, Rotterdam, the 
Netherlands). A standardized medical questionnaire, including topics 
concerning e.g. age of onset of obesity, hunger and satiation, was assessed. 
Anthropometrics, body composition (bio-impedance analysis), and 
resting energy expenditure (REE, indirect calorimetry) were measured. 
Differences between the NSO and SO groups were studied.
Results: Sixty-six patients, of which n=26 with NSO and n=40 with SO, 
were included: median BMI and age at intake were 41.2 vs 39.2 kg/m2 and 
25.7 vs 24.8 yrs, respectively (ns). The median age of onset of obesity was 
2.5 [1-5] yrs in NSO and 9.5 [4-14] yrs in SO (p<0.001). Impaired appetite 
regulation was present in both groups: increased feelings of hunger in 64.0 
vs 51.3% and impaired satiation in 47.1 vs 32.0% in NSO vs SO (ns). Binge 
eating was reported in 63.2% of SO, compared to 40.0% in NSO (p=0.071). 
The pediatric ES recommendations were fulfilled in 57.5% of NSO and 
27.5% of SO (p=0.014). Compared to NSO, SO had a higher prevalence of 
intellectual deficit (3.8 vs 55.0%, p<0.001), autism (7.7 vs 26.3%, p=0.061) 
and retinal problems (0 vs 20.0%, p=0.015). There were no differences in 
body composition or REE.
Conclusion: We report distinct phenotypic features concerning the age of 
onset of obesity, appetite regulation, and the presence of intellectual deficit, 
autism and retinal problems in adults with non-syndromic genetic obesity 
or syndromic genetic obesity. Additionally, this study demonstrates that 
the Endocrine Society’s recommendations for genetic testing in children 
with obesity, do not suit well for adults with obesity. Recommendations 
for genetic testing in adults with obesity are needed.

PO4.181
Supplementation with medium-chain fatty acids increases 
body weight loss during very low-calorie ketogenic diet: a 
retrospective analysis in a real-life setting

Verde, L.1; Vetrani, C.1; Savastano, S.1; Colao, A.1; Muscogiuri, G.1;  
Barrea, L.2
1Department of Clinical Medicine and Surgery, Endocrinology Unit, Federico II 
University, Naples, Italy 
2Department of Humanities, Pegaso Telematic University, Naples, Italy

Introduction: Very low-calorie ketogenic diet (VLCKD) has shown to 
significantly reduce body weight and fat mass, as well as inflammation. 
These effects are supported by nutritional ketosis, which triggers the utili-
zation of the ketone body as an energy source. Medium-chain fatty acids 
(MCTs) might serve as potential enhancers of ketone bodies production 
with a greater effect on weight loss. Nevertheless, no clinical studies have 
evaluated the effect of MCTs supplementation in addition to VLCKD. 
Therefore, the present study aimed to evaluate whether the supplemen-
tation with MCTs can induce a greater weight reduction during the keto-
genic phase of VLCKD.
Methods: In this retrospective study, 263 women with overweight/obesity 
(body mass index, BMI: 35.7±5.3 kg/m2) aged 37.5±14.2 years followed 
one of these dietary protocols for 45 days: a) Control group, 83 partici-
pants (31.6%) (VLCKD without MCTs), b) VLCKD + MCTs group, 86 
participants (32.7%) (MCTs supplementation -20 g/day- during VLCKD 
starting from the first day of the active phase), c) VLCKD + earlyMCTs, 94 
participants (35.7%) (MCTs supplementation -20 g/day- starting from five 
days before the beginning of the VLCKD active phase. Anthropometric 
measures, body composition, and c-reactive protein (CRP) concen-
trations were collected at the beginning and at the end (45 days) of the 
VLCKD intervention. 
Results: MCTs supplementation significantly decreased body weight, BMI, 
and waist circumference as compared to the control group, with a greater 
effect in the VLCKD + earlyMCTs group (table 1). A two-fold decrease 
in fat mass and an increase in muscle mass were observed in the VLCKD 
+ earlyMCTs group as compared to the control group. As for inflamma-
tion, hs-CRP concentrations (assessed as absolute percent change) were 
significantly lower in the VLCKD + MCTs group (p=0.009) and the 

Results: Across all patients (N=24), mean (SD) percent changes in total 
fat mass were −37.2% (13.0%; n=22) at Month 12 and −32.4% (16.7%; 
n=17) at Month 24. Smaller mean (SD) percent changes were seen in lean 
mass at Month 12 (−7.8% [10.8%]) and 24 (−6.5% [16.2%]). No new safety 
issues were observed during long-term treatment. 
Conclusion: Setmelanotide demonstrated clinical benefit in total fat mass 
reduction while achieving a relative maintenance of lean mass over 2 years 
of treatment.

PO4.179
Obesity phenotypes are poor predictors of genetic mutations 
associated with obesity

Alabduljabbar, K.1; Al Humadi, A.1; Alsaqaaby, M. S.2; Le Roux, C. W.1
1Diabetes Complications Research Centre, Conway Institute, University College 
Dublin, Dublin, Ireland 
2Obesity, Endocrine and Metabolism Centre, King Fahad Medical City, Riyadh, 
Saudi Arabia

Background: Obesity is a complex and chronic disease associated with 
substantial morbidity and mortality. The genetic contribution to obesity 
is substantial and may underpin the altered pathophysiology. One such 
pathway involves melanocortin signaling in the hypothalamus. Genetic 
variants can cause dysregulation in the central melanocortin pathway that 
can result in early-onset of hyperphagia and obesity. Identifying patients 
at risk of known genetic mutations are challenging.
Methods: We tested 132 adult patients between October 2021 to August 
2022 with a BMI ≥ 40 kg/m2, with a history of early-onset obesity, and 
early-onset hyperphagia. Next generation sequencing (NGS) (Illumina, 
NovaSeq 6000 Sequencing System) was used. Target regions of the whole 
exome was evaluated using oligonucleotide probes. The results were clas-
sified as “no variant identified” or “variant identified” according to the 
guidelines of the American College of Medical Genetics. 
Results: Fifty-five patients (41.7%) had one or more gene mutation in 
the leptin-melanocortin pathway. A single gene variant was found in 
41 patients (31%), 12 patients (9.1%) had 2 gene variants, 1 patient had 
3 gene variants, and 1 patient had 4 genes variants. All of the variants were 
heterozygous. The patient with a gene mutation had a BMI of 52.5 ± 1.1 
kg/m2 (mean ± SEM) and for those without a gene mutation had a BMI of 
53.01 ± 0.7 kg/m2 (p=0.68). The mean onset of obesity in patients with a 
gene mutation was 12.8 ± 1.6 and for those without gene mutations were 
9.4 ± 0.9 (p=0.054). The incidence of hyperphagia as a child was also not 
predictive (p=0.4). 
Conclusion: Gene mutations associated with obesity in patients with a 
BMI > 40 kg/m2 are common, but a patient’s BMI, age of onset of obe-
sity or age of onset of hyperphagia does not help to discriminate which 
patients may be more likely to have genetic mutations associated with 
obesity.

PO4.180
Clinical phenotyping of adults with genetic obesity

Welling, M. S.1; Mohseni, M.1; Meeusen, R. E.1; Boon, M. R.1; De Groot, C. J.1; 
Van Haelst, M. M.2; Visser, J. A.1; Van Den Akker, E. L.1; Van Rossum, E. F.1
1Obesity Center CGG, Erasmus MC, University Medical Center Rotterdam, 
Rotterdam, The Netherlands 
2Dept. of Clinical Genetics, Amsterdam UMC, University of Amsterdam, 
Amsterdam, The Netherlands

Introduction: In rare cases of obesity, genetic defects lead to hyperphagia 
and severe early-onset obesity. Genetic testing in patients with a suspected 
genetic obesity phenotype is important, as it can lead to patient-tailored 
treatment advice. For children, the Endocrine Society (ES) recommends 
genetic testing in children with early-onset of obesity (<5 years) and hyper-
phagia. It is unclear whether these recommendations can also be used in 
adult obesity care. Therefore, we aimed to phenotype adult patients with 
genetic obesity disorders. In addition, we assessed the suitability of the 
pediatric ES recommendations in these patients.
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facilitate the transition into ketosis thus contributing to the effectiveness of 
the nutritional intervention and enhancing its beneficial effects (Figure 2). 
However, further studies extending the observations to subsequent stages 
of the VLCKD are mandatory. In addition, VLCKD with early MCTs 
supplementation (5 days before the onset of the active phase) should be 
compared with other hypocaloric dietary programs to confirm its role 
in  the enhancement of weight loss and reduced inflammation by virtue 
of the increase of ketosis. Finally, this study underlines the pivotal role of 
the nutritionist in the management and correct planning of the VLCKD.

VLCKD + earlyMCTs group (p=0.011) than in the control group (figure 1). 
A logistic regression model showed that VLCKD + earlyMCTs increase the 
likelihood of improvement of BMI classes (OR: 1.85, 95% CI 1.02-3.36) 
also after adjusting for the potential confounding factors (table 2). 
Conclusion: MCTs supplementation (20g/day) during the active stage 
of the VLCKD may be a useful tool to enhance the beneficial effect of 
VLCKD on the reduction of body weight and fat mass, as well as the 
improvement of the inflammatory state. In particular, MCTs supplemen-
tation 5 days before the beginning of the VLCKD active phase might 

Tab. 1. Absolute changes in anthropometric characteristics and body composition in the three groups.

Parameters
Control
group
(n=83, 31.6%)

VLCKD 
+ MCTs
(n=86, 32.7%)

VLCKD + earlyMCTs
(n=94, 35.7%) p for ANOVA

Body weight (kg) -4.8±2.64 -7.2±1.9a -8.8±2.9a,b <0.001

BMI (kg/m2) -1.8±0.9 -2.6±0.6a -3.3±1.1 a,b <0.001

18.5–24.9 kg/m2 2 (2.4%) 2 (2.3%) 6 (6.4%) χ2=2.66, p=0.263

25.0–29.9 kg/m2 23 (27.7%) 25 (29.1%) 24 (25.5%) χ2=0.29, p=0.865

30–34.9 kg/m2 28 (33.7%) 26 (30.2%) 35 (37.2%) χ2=0.98, p=0.611

35–39.9 kg/m2 24 (28.9%) 24 (27.9%) 19 (20.2%) χ2=2.16, p=0.340

≥40.0 kg/m2 6 (7.2%) 9 (10.5%) 10 (10.6%) χ2=0.73, p=0.693

Waist circumference 
(cm) -4.4±5.7 -7.3±5.4a -8.1±4.9a <0.001

R (Ω) 6.1±36.4 8.9±30.7 -1.1±49.5 0.227

Xc (Ω) 2.8±6.4 3.8±5.4 5.0±6.7 0.059

FM (%) -2.5±2.7 -3.7±2.6a -5.1±3.8 a,b <0.001

Muscle mass (%) 1.1±2.1 1.8±1.9 2.7±2.6 a,b <0.001

Data are expressed as mean±SD. VLCKD, Very low-calorie ketogenic diet; MCTs, Medium chain fatty acids;  
BMI, body mass index; R, resistance; Xc, reactance; FM, fat mass. a p< 0.05 vs control; one-way ANOVA and post hoc  
test for multiple comparisons (Bonferroni). b p< 0.05 vs VLCKD + MCTs; one-way ANOVA and post hoc test for  
multiple comparisons (Bonferroni). A p-value in bold type denotes a significant difference (p<0.05).

Tab. 2. Logistic regression analyses on the likelihood of BMI improvement* 
after MCTs supplementation, adjusted for possible confounders.

Intervention Model 1 Model 2 Model 3 Model 4

OR
(95% CI)

OR
(95% CI)

OR
(95% CI)

OR
(95% CI)

Control 
group ref. ref. ref. ref.

VLCKD + 
MCTs

1.53
(0.84–2.77)
p=0.131

1.59
(0.87–2.91)
p=0.162

1.49
(0.83–2.70)
p=0.181

1.48
(0.82–2.67)
p=0.190

VLCKD + 
earlyMCTs

1.98
(1.08–3.63)
p=0.028

1.96
(1.06–3.60)
p=0.031

1.90
(1.04–3.48)
p=0.037

1.85
(1.02–3.36)
p=0.043

*BMI improvement was evaluated as change of BMI classes according to 
WHO classification after the intervention. Model 1: unadjusted; Model 2: 
adjusted for age; Model 3: adjusted for age and body weight at  baseline; 
Model 3: adjusted for age, body weight at baseline, and fat mass at 
baseline. VLCKD, Very low-calorie ketogenic diet; MCTs, Medium chain 
fatty acids; BMI, body mass index; OR, odds ratios; CI, confidence interval. 
A p-value in bold type denotes a significant difference (p<0.05).

One-way ANOVA and post hoc test for multiple comparisons (Bonferroni). 
A p-value in bold type denotes a significant difference (p<0.05). * hs-CRP 
concentrations in the three groups at baseline. ** hs-CRP concentrations 
in the three groups after 45 days of VLCKD active phase. *** The absolute 
percent change of hs-CRP concentrations in the three groups.

Fig. 1. Changes in the inflammatory state.
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PO4.183
The Effects of Whole-Body Cryostimulation at Two Different 
Temperatures in Patients with Obesity

Fontana, J.1; Piterà, P.1; Verme, F.1; Cremascoli, R.2; Cattaldo, S.3;  
Cimolin, V.4; Brunani, A.1; Capodaglio, P.5
1Research Laboratory in Biomechanics, Rehabilitation and Ergonomics, 
Istituto Auxologico Italiano, IRCCS, San Giuseppe Hospital, 28824 Oggebbio 
(Piancavallo), Italy 
2Department of Neurology and Neurorehabilitation, Istituto Auxologico 
Italiano, IRCCS, San Giuseppe Hospital, 28824 Oggebbio (Piancavallo), Verbania, 
Italy; Department of Neurosciences, University of Turin, 10100 Torino, Italy 
3Laboratory of Clinical Neurobiology, Istituto Auxologico Italiano, IRCCS, San 
Giuseppe Hospital, 28824 Oggebbio (Piancavallo), Italy 
4Department of Electronics, Information and Bioengineering, Politecnico di 
Milano, 20133 Milano, Italy 
5Research Laboratory in Biomechanics, Rehabilitation and Ergonomics, 
Istituto Auxologico Italiano, IRCCS, San Giuseppe Hospital, 28824 Oggebbio 
(Piancavallo), Italy; Department of Surgical Sciences, Physical Medicine and 
Rehabilitation, University of Torino, 10121 Torino, Italy

Introduction: A growing body of work suggests that Whole-Body 
Cryostimulation (WBC) could play a role as adjuvant therapy in various 
conditions of rehabilitation interest, as it can act as a “training method” for 
the autonomic nervous system, a novel anti-inflammatory and antioxidant 
treatment with beneficial effects on body composition and adipose tissue. 
The powerful effects of thermal stress on the physiological responses of 
the human body present unique features that could potentially be further 
exploited as an add-on treatment in the management of obesity.
The purpose of this study was to investigate the effects of WBC at two 
different temperatures on body composition, blood pressure, heart rate 
variability, lipid and hematological profile and physical performance in 
patients with obesity. 
Methods: 29 patients (12 men and 17 women) with BMI>30 were hos-
pitalized for a multidisciplinary rehabilitation program (diet + exercise) 
and non-randomly allocated either to a group receiving 10 2-min WBC 
sessions at -110°C in a cryochamber over two weeks (WBC) or a con-
trol/sham group receiving the same intervention at temperatures of -55°C 
(SHAM). 
In both groups, the mean and standard deviation of percentage change 
between PRE and POST treatment were calculated. T-test for independent 
samples was used to compare the mean percentage change exerted by dif-
ferent temperatures in the two groups. 
Results: Decreased percent changes were found for triglycerides, total 
cholesterol, HDL, LDL and glucose in both groups, but to a greater 
extent in the WBC group. Hemoglobin (Hb), hematocrit (Hc) and per-
cent change in MCV were reduced only in the WBC group, while they 
were increased in the SHAM group. The percent change in diastolic blood 
pressure (PAD) decreased more in the WBC group, while heart rate 
(HR) decreased in the SHAM group but increased in the WBC group. 
Interestingly, spectral analysis of RR interval variability shows an increase 
in parasympathetic control in both groups after the 10th session of WBC, 
but only in the WBC group was there a decrease in arterial pressure (PA). 
Among body composition parameters, waist circumference (WC) had a 
higher reduction in the WBC group. As for performance capacity, no sig-
nificant changes in percentage between the groups were found for both 
6-minutes walking test and hand grip strength. 
Conclusions: Our results showed that the cryogenic temperature of -110°C 
in the WBC group induced stronger effects on metabolic and hematolog-
ical profile (glucose, lipids, Hb, Hc, MCV ), body composition (WC) and 
vital signs than -50°C of the SHAM group. 
Interestingly, the significant reduction in HR observed in both groups 
after spectral analysis of RR interval variability suggests an increase in 
parasympathetic tone, suggesting that both temperatures might have an 
effect on the parasympathetic component, but stronger for the lower tem-
perature, as the SHAM group showed no significant change in PA. 
Overall, the improvements observed provide initial support for the use of 
WBC as an adjuvant treatment for patients with obesity.

PO4.182
Improved systemic glucose and lipid metabolism in obese 
humans upon olfactory odour stimulation

Hoogkamer, A.1; Matiashova, L.1; Komai, A.1; Kunz, C.1; Popovic, M.1; 
Spaar, Y.1; Zehnder, E.1; Minder, J.1; Lemcke, A. W.2; Timper, K.3
1Department of Endocrinology, Diabetology and Metabolism, University 
Hospital Basel, Petersgraben 4, 4031 Basel, Switzerland 
2Ear, Nose, Throat Clinic, University Hospital Basel, Petersgraben 4, 4031 Basel, 
Switzerland 
3Department Biomedicine Basel, University of Basel, Mattenstrasse 28, 4058 
Basel, Switzerland

Introduction: Obesity represents one of the major socioeconomic health 
problems worldwide. Recent studies in mice point towards a critical role 
of the olfactory system in sytemic metabolism control. Thereby, ani-
mal studies demonstrated beneficial effects olfactory stimulation with 
D-Limonene, main component citrus fruit peel oil and natural flavour, on 
systemic energy homeostasis. in rodents, acute olfactory stimulation with 
D-Limonene improved glucose and lipid metabolism, and upon chronic 
exposure decreased body weight via reduced food intake. To the contrary, 
opposite effects were observed upon olfactory stimulation with lavender 
oil. The aim of this study was to study the effects on systemic metabolism 
upon olfactory stimulation with D-Limonene in humans with obesity.
Methods: Single-centre, randomized cross-over study with n= 38 partic-
ipants of both genders, age 18-60 years, with a body mass index (BMI) ≥ 
35 kg/m2. Enrolled participants had no co-morbidities and were normos-
mic according to “Sniffin’ Sticks Test” and threshold, discrimination and 
identification (TDI) score. In the acute study part, 10 h overnight-fasted 
participants were olfactorily stimulated with D-Limonene, lavender oil, or 
propylene glycol as placebo (all from Sigma Aldrich) for 15 min via a nasal 
septum clip in a randomized order followed by a high-calorie, carbohy-
drate-rich mixed meal test. visual analogue scale (VAS) questionnaires 
were used to assess hunger and appetite ratings. In the chronic study part, 
participants were olfactorily stimulated with D-Limonene or placebo for 
15 min before meals in the morning and the evening for 6 weeks in a 
cross-over fashion with a wash-out period of 2 weeks in between the dif-
ferent treatment periods. Body weight and metabolic blood parameters 
were assessed before and after treatment.
Result: Enrolled study participants were 25 women and 13 men with a 
median age of 37.5 [28.0: 48.0] years and a median BMI of 38.2 [36.2: 
42.8] kg/m2 and normosmia as reflected by a TDI score of 35.5 (33.3-
36.8). Acute olfactory stimulation with D-Limonene reduced hunger 
feeling from preprandial VAS 2.72 ± 2.69 to postprandial VAS 1.95 ± 
2.45 (p=0.049*), while no change was observed upon stimulation with 
olfactory lavender oil or placebo. Upon chronic stimulation, Hb1Ac lev-
els increased during 6 weeks of placebo treatment by 0.20 [-0.10:0.20] % 
(p=0.001**), which was not observed upon D-Limonene treatment (0.00 
[-0.20: 0.10] (p=0.980). Moreover, fasting triglyceride plasma levels were 
significantly reduced after 6-week olfactory stimulation with D-Limonene 
by -0.10 [-0.43: 0.03] mmol/l (p=0.004*), while no change was detected 
upon placebo treatment (0.00 [-0.21: 0.11] mmol/l (p=0.688)).
Conclusion: Overall, our study indicate possible beneficial effects of 
olfactory D-Limonene stimulation on hunger feeling upon acute expo-
sure as well as on systemic glucose and lipid metabolism upon repetitive, 
chronic exposure in humans with obesity.
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had normal weight, overweight (OV) or obesity (OB) defined by BMI. 
SO was diagnosed in 11 (16.9%) of those with AO (this proportion would 
have been 14.8% of those with a BMI≥30 kg/m² if BMI instead of WC 
were used to define obesity). As compared with pts without SO, pts with 
SO were mainly men (53.7% vs. 81.8% in no SO and SO, respectively, 
p=0.08), had similar median age (70.0 [64.0; 59.9] vs. 70.0 [79.0; 76.0] 
years, p=0.318) but a low proportion of elderly (age ≥65y, 57.4% vs. 27.3%, 
p=0.068), high rates of OV/OB (68.5% vs. 90.9%, p=0.099), similar rates of 
low PA (51.9% vs. 54.5%, p=0.870). Of note, 25.9% and 22.2% of patients 
without SO had isolated low SMI or MF, respectively. BMI was highest 
in pts with low SMI (either isolated or in conjunction with low MF, i.e. 
SO) and lowest in those with isolated low MF (31.5 [30.3; 35.2] and 29.2 
[28.4; 34.8] vs. 24.0 [21.5; 29.9] kg/m², for low SMI, SO and isolated low 
MF, respectively; p<0.01 and p=0.024). Similarly, WC was highest in those 
with low SMI (112.5 [105.8; 120.0] and 108.0 [96.0; 114.0] vs. 90.5 [83.5; 
108.5] cm for low SMI, SO and isolated low MF, respectively; p<0.001 
and p=0.057). The BMI and WC of those with isolated low SMI was also 
lower than that of those with normal SMI/MF (26.5 [24.4; 32.3] kg/m², 
p=0.007 and 101.0 [95.0; 111.8] cm p=0.016). BMI positively correlated 
with total MM (Spearman’s rho 0.314, p=0.011) but negatively correlated 
with SMI (-0.29, p=0.019, Figure); no significant correlations were found 
between WC and MM nor SMI. At logistic regression adjusted by sex and 
age, BMI was a significant predictor of low SMI (OR [95% C.I. 1.17 [1.04; 
1.31], p=0.007), but not of SO. Among the variables taken into account 
(MM, SMI, BMI, WC, % fat mass) none predicted low MF. 
Conclusion: the proportion of pts with AO and SO, low SMI or low MF 
is high among pts with T2DM. While total MM increases with increasing 
BMI, the opposite holds true for SMI, highlighting the need to adjust MM 
by body weight to identify pts with SO. Determinants of low MF should 
be better clarified.

PO4.184
Comparison of CT and DEXA in the evaluation of body 
composition in patients with severe obesity

Palmas, F.1; Zabalegui, A.1; Comas, M.1; Guerra, R.2; Eiroa, D.4; Roson, N.4; 
Espinet, C.5; Flores, V.1; Burgos, R.6; Simo, R.6; Ciudin, A.3
1Obesity Unit, Endocrinology and Nutrition Department, Vall Hebron University 
Hospital. Institut de Recerca Vall d’Hebron,Universitat Autònoma de Barcelona 
(VHIR-UAB), Barcelona, Spain 
2ARTIS Development 
3Obesity Unit, Endocrinology and Nutrition Department, Vall Hebron 
University Hospital. Institut de Recerca Vall d’Hebron,Universitat Autònoma 
de Barcelona (VHIR-UAB), Barcelona, Spain.CIBER de Diabetes Y Enfermedades 
MetabólicasAsociadas (CIBERDem), Instituto de Salud Carlos III, Madrid, Spain 
4Department of Radiology, Institut de Diagnòstic per la Imatge (IDI), Hospital 
Universitari Vall d’Hebron 
5Nuclear Medicine Deparment, Vall Hebron Hospital, Barcelona 
6Endocrinology and Nutrition Department, Hospital Universitari Vall D´Hebron

Objective: Evaluate the usefulness of skeletal CT for the assessment of BC 
in person with obesity by means of an automatic software using artificial 
intelligence (AI).
Methods: Single-centre cross-sectional study including consecutive par-
ticipants with obesity, matched by gender with normoweighted individu-
als that underwent BC DXA and skeletal CT at L3 vertebrae. CT images 
were processed with FocusedON-BC software. Three different models 
were tested, (Model 1 and 2 evaluated cm2 of the muscle area and Model 3 
included the % of muscle mass and Hounsfield units).
Results: 70 patients (46 person with obesity, 24 normoweighted) were 
recruited. Significant correlations for BC were obtained between the three 
models and DXA, having Model 3 the strongest ( r= 0.926, CI95% [0.835-
0.968], p <0.001) with a lower degree of error by Bland – Altman plots 
(-2.23).
Conclusion: We provide evidence that skeletal CT is a useful tool for the 
assessment of BC in people with obesity.

PO4.186
Sarcopenic obesity in type 2 diabetes mellitus

Conte, C.1; Boussetta, S.2; Leva, F.2; Moro, P.2; Berra, C. C.3; Luzi, L.4
1Department of Endocrinology, Nutrition and Metabolic Diseases, IRCCS 
MultiMedica, Milan, Italy, Department of Human Sciences and Promotion of the 
Quality of Life, San Raffaele Roma Open University, Rome, Italy 
2Department of Human Sciences and Promotion of the Quality of Life, San 
Raffaele Roma Open University, Rome, Italy 
3Department of Endocrinology, Nutrition and Metabolic Diseases, IRCCS 
MultiMedica, Milan, Italy 
4Department of Endocrinology, Nutrition and Metabolic Diseases, IRCCS 
MultiMedica, Milan, Italy, Department of Biomedical Sciences for Health, 
University of Milan, Milan, Italy

Introduction: diabetes mellitus (DM) is one of the suspicion factors for 
the screening of sarcopenic obesity (SO) according to the recent ESPEN 
and EASO Consensus Statement on the definition and diagnostic Criteria 
for SO. We implemented routine screening for SO at our diabetes out-
patient clinic, and assessed the proportion and characteristics of patients 
with SO among individuals with obesity and type 2 DM (T2DM). 
Methods: outpatients with T2DM underwent assessment of skeletal mus-
cle mass (MM) by bioelectrical impedance analysis (BIA) and muscle 
function (MF) by handgrip strength test. SO was defined as abdominal 
obesity (AO, waist circumference [WC] ≥88 and 102 cm in women and 
men, respectively) plus low skeletal muscle index (SMI, MM/weight) and 
low MF, diagnosed according to the cut-points recommended by ESPEN 
and EASO. The level of physical activity (PA) was estimated with the IPAQ 
questionnaire.
Results: we collected data from 109 pts. Of these, 65 (59.6%) had AO. 
Among pts with AO (58.5% men, median [25°-75° percentile] age 70 
[63.5; 78.0] years, BMI 28.8 [24.7; 33.3] kg/m²), 9.1%, 54.5% and 36.4% 

Fig. 1. Correlation between skeletal muscle index and BMI in subjects with 
abdominal obesity and type 2 diabetes mellitus. NW, normal weight; OV, 
overweight; OB, obesity.
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PO4.188
Clinical characteristics of variants in POMC, PCSK1, LEPR, 
NCOA1, and SH2B1

Argente, J.1; Farooqi, S.2; Van Den Akker, E.3; Malhotra, S.4; Kühnen, P.5; 
Clément, K.6; Wabitsch, M.7
1Department of Pediatrics & Pediatric Endocrinology, Universidad Autónoma 
de Madrid, University Hospital Niño Jesús, CIBER “Fisiopatología de la obesidad 
y nutrición” (CIBEROBN), Instituto de Salud Carlos III, IMDEA Institute, Madrid, 
Spain; IMDEA Food Institute, Madrid, Spain 
2Wellcome-MRC Institute of Metabolic Science and NIHR Cambridge Biomedical 
Research Centre, University of Cambridge, Cambridge, United Kingdom 
3Division of Pediatric Endocrinology, Department of Pediatrics, Sophia 
Children’s Hospital and Obesity Center CGG, Erasmus University Medical Center, 
Rotterdam, The Netherlands 
4Rhythm Pharmaceuticals, Inc., Boston, MA, USA; Massachusetts General 
Hospital, Boston, MA, USA; Harvard Medical School, Boston, MA, USA 
5Institute for Experimental Pediatric Endocrinology, Charité Universitätsmedizin 
Berlin, Corporate Member of Freie Universität Berlin, Humboldt-Universität zu 
Berlin, and Berlin Institute of Health, Berlin, Germany 
6Nutrition Department, Assistance Publique Hôpitaux de Paris, Pitié-Salpêtrière 
Hospital, Paris, France; Sorbonne University, Inserm, Nutrition and Obesity; 
Systemic Approaches (NutriOmique) Research Group, Paris, France 
7Division of Pediatric Endocrinology and Diabetes, Department of Pediatrics 
and Adolescent Medicine, University of Ulm, Ulm, Germany

Introduction: The melanocortin-4 receptor (MC4R) pathway is an 
important regulator of energy balance and body weight. Several key genes 
are associated with the MC4R pathway, including POMC, PCSK1, LEPR, 
NCOA1, and SH2B1. These genes work in concert within the hypothala-
mus to regulate leptin signaling and activation of MC4R. However, the 
molecular mechanisms of these genes and the clinical characteristics of 
individuals with heterozygous variants in POMC, PCSK1, and LEPR, or 
heterozygous or biallelic variants in NCOA1 and SH2B1, may differ and 
thus affect individualized treatment strategies for these patients.
Methods: A nonsystematic literature search was conducted in PubMed 
of articles published through August 2022 with search strings to iden-
tify publications reporting on the etiology and clinical characteristics of 
patients with heterozygous variants in POMC, PCSK1, and LEPR or het-
erozygous or biallelic variants in NCOA1 and SH2B1. Abstracts of iden-
tified manuscripts were reviewed for relevance. Results were summarized 
narratively.
Results: Published research suggests that heterozygous variants in POMC, 
PCSK1, and LEPR and deficiencies in SRC1 and SH2B1 are all associated 
with pathologic insatiable hunger (or hyperphagia) and early-onset, 
severe obesity. Patients with these variants and associated deficiencies 
also share commonalities in clinical manifestations beyond hyperphagia 
and early-onset, severe obesity, including hypogonadism and leptin and 
insulin resistance. A limitation of this analysis is the nonsystematic search 
approach. Current efforts to address the underlying hyperphagia and obe-
sity associated with heterozygous variants in POMC, PCSK1, and LEPR 
and variants in NCOA1 and SH2B1 include targeting the MC4R path-
way through the MC4R agonist setmelanotide. In Phase 2 clinical trials, 
administration of setmelanotide led to reduced hunger scores and body 
weight in patients with these variants. 
Conclusion: This analysis of published literature supports the concept 
that individuals with heterozygous or biallelic variants in the MC4R path-
way (POMC, PCSK1, LEPR, NCOA1, and SH2B1) share many common 
clinical characteristics related to early-onset obesity and hunger, as well as 
obesity-associated comorbidities.

PO4.187
Proof of applicability of ESPEN/EASO sarcopenic obesity 
diagnostic criteria (ESPEN/EASO-SO) in a wide cohort of 
Caucasian in-patients

Brunani, A.1; Cancello, R.2; Brenna, E.3; Soranna, D.3; Zambon, A.4;  
Villa, V.5; Castelnuovo, G.6; Capodaglio, P.7; Donini, L.8
1Laboratory of Biomechanics, Rehabilitation and Ergonomics, IRCCS, Istituto 
Auxologico Italiano, Piancavallo, Verbania, Italy 
2Obesity Unit and Laboratory of Nutrition and Obesity Research, Department 
of Endocrine and Metabolic Diseases, IRCCS Istituto Auxologico Italiano, Milan, 
Italy 
3Biostatistic Unit, IRCCS Istituto Auxologico Italiano, Milano, Italy 
4University of Milan-Bicocca, Department of Statistics and Quantitative 
Methods, Milan, Italy; Biostatistic Unit, IRCCS Istituto Auxologico Italiano, 
Milano, Italy 
5Psychology Research Laboratory, IRCCS Istituto Auxologico Italiano, Milan, Italy 
6Department of Psychology, Catholic University of Milan, Milan, Italy; 
Psychology Research Laboratory, IRCCS Istituto Auxologico Italiano, Milan, Italy 
7Laboratory of Biomechanics, Rehabilitation and Ergonomics, IRCCS, Istituto 
Auxologico Italiano, Piancavallo, Verbania, Italy; Department of Surgical 
Sciences, Physical Medicine and Rehabilitation, University of Turin, Turin, Italy 
8Department of Experimental Medicine, Sapienza University, Rome, Italy

Introduction: Sarcopenic obesity (SO) is the co-existence of excess of 
body fat mass and decrease of skeletal muscle mass, together with func-
tional impairment. New definition and diagnostic criteria for SO as 
based on literature data by the European Society for Clinical Nutrition 
and Metabolism (ESPEN) and the European Association for the Study of 
Obesity (EASO) has been recently proposed, but the diagnostic value and 
the clinical applicability remain to be verified in clinical practice.
Methods: ESPEN/EASO-SO diagnostic criteria were applied on a cohort 
of in-patients with severe obesity consecutively enrolled for a 4-weeks 
multidisciplinary rehabilitation program at Istituto Auxologico Italiano, 
IRCCS (Italy). Anthropometric and clinical data were collected, skeletal 
muscle mass was determined by Body Impedance Analysis (BIA) and 
Handgrip Strength by a manual dynamometer. The Psychological General 
Well-Being Index (PGWBI) questionnaire was applied for Quality of Life 
(QoL) assessment. The prevalence of SO (considering age and BMI levels) 
and the difference among stratum-specific SO prevalence of one covariate 
was then calculated.
Results: We studied a cohort of 3,858 patients with obesity out of which 
444 (11.51%) had a strength deficit and 3,847 (99.71%) low skeletal muscle 
mass. Applying the ESPEN/EASO-SO diagnostic criteria the prevalence 
was of 11.48% in the whole cohort, but higher in women (12.39%), in 
patients with >70yr age range (27%), in 30-40 Kg/m2 BMI range (13.23%) 
and in patients with a “poor” level of QoL (12.6%). In SO patients the 
osteo articular degenerative disease, age>70yr, hypertension/heart fail-
ure, type 2 diabetes and obstructive sleep apnea were the most recurrent 
comorbidities.
Conclusions: These data are the first application of ESPEN/EASO-SO 
diagnostic criteria in a wide cohort of Caucasian in-patients with BMI≥30 
kg/m2 coupling SO diagnosis and considering comorbidities and QoL 
scores by PGWBI. Future studies are needed to confirm the reported 
prevalence and to clarify the influence of ethnicity and weight status vari-
ations in ESPEN/EASO-SO diagnostic criteria. The ESPEN/ESAO-SO 
diagnosed patients were particularly fragile as evidenced by the low QoL 
values observed that deserve, based on these data, better consideration 
during the diagnostic phase.
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PO4.189
Predictive Weight Loss Outcome Scores Associated with 
Semaglutide in Patients with Diabetes Mellitus

Ghusn, W.1; Anazco, D.1; Fansa, S.1; Nicolalde, B.1; Cifuentes, L.1; Campos, 
A.1; Gala, K.1; Hurtado, M. D.2; Acosta, A.1
1Precision Medicine for Obesity Program, Division of Gastroenterology and 
Hepatology, Department of Medicine, Mayo Clinic, Rochester, MN 
2Division of Endocrinology, Diabetes, Metabolism, and Nutrition, Department of 
Medicine, Mayo Clinic, Jacksonville, Florida

Introduction: Patients with type 2 diabetes (T2D) lose less weight with 
semaglutide compared to patients without T2D. The T2D parameters 
influencing this blunted weight loss response in this group have not been 
established. Multiple Diabetes Remission Scores (DRSs) have been devel-
oped and validated to categorize T2D severity and predict T2D remis-
sion after bariatric surgery. The individualized metabolic surgery (IMS), 
DiaRem, Advanced DiaRem (Ad-DiaRem), and Robert et al. Model (RM) 
scores are some examples. These scores consider T2D parameters includ-
ing age, body-mass index (BMI), HbA1c, fasting blood glucose (FBG), 
number of T2D medications, duration of T2D, and insulin use. We aim to 
assess the association between DRSs and weight loss outcomes in patients 
with overweight and obesity taking semaglutide. 
Methods: We performed a multicenter retrospective study of patients 
with T2D and overweight/obesity taking subcutaneous weekly semaglu-
tide for ≥12 months. We excluded patients taking other antiobesity med-
ications, prior bariatric surgery, active malignancy, and/or pregnancy. 
For our primary endpoint, we used non-paired t test to compare baseline 
(before starting semaglutide) DRSs of patients who achieved a total body 
weight loss percentage (TBWL%) of ≥5% after 12 months of semaglutide 
use (responders) with those with < 5% TBWL (non-responders). For our 
secondary endpoints, we used multiple logistic regression analyses to 
assess the contribution of all DRS parameters (age, BMI, T2D medica-
tions, T2D duration, Hba1c, FBG, and insulin use) to TBWL%. Data are 
presented as mean ± standard deviation.
Results: We included in our analysis 173 patients: 45% female, mean 
age 61.9± 12.5 year, BMI 38.3± 8.3 kg/m2 (Table 1). In this cohort, 92 
patients achieved a TBWL ≥5% compared to 81 at 12 months (TBWL%: 
11.0± 5.5% vs 0.9± 3.9%). Compared to non-responders, responders 
had lower T2D severity on the IMS and Ad-DiaRem scores: 95±42 vs. 
107±33, p= 0.04 (Figure 1A), n= 170; and 12.6± 5.1 vs. 15.0± 3.2, p=0.003 
(Figure 1B), n= 168; respectively. Responders had a higher RM severity 
score (1.9± 0.95 vs 1.6± 0.81, p=0.04, n= 144; Figure 1C)), reflecting lower 
T2D severity in this group. As for the DiaRem score, responders had a 
trend to having a lower T2D severity score: 13.9± 6.0 vs. 15.4± 5.6, p=0.09, 
n= 117 (Figure 1D). Multiple logistic regression showed that among all 
DRSs parameters, HbA1c was the strongest predictor of TBWL% (param-
eter estimate -0.32, p=0.03).

Tab. 1. Demographic and Diabetes Remission Scores (DRSs) of patients with T2D taking semaglutide.

Conclusion: In patients taking semaglutide, baseline DRSs differed sig-
nificantly among responders compared to non-responders. These results 
suggest that T2D severity parameters influence weight loss outcomes in 
patients taking semaglutide. More research is needed to assess and vali-
date the applicability of DRSs in predicting weight loss response among 
patients with T2D taking semaglutide for weight management.

Fig. 1. Individualized Metabolic Severity (IMS) (A), Advanced-DiaRem 
(Adv-DiaRem), Robert et al. Model (C), and DiaRem (D) scores distribution 
in patients with T2D and with/without a total body weight loss (TBWL) 
of ≥5% on semaglutide.
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Methods: Data for CMDS were extracted from the electronic medical 
record at an academic medical center in the Southeastern US at the time of 
a medical encounter from 0-3 years prior to a positive COVID-19 test. The 
ability of CMDS to predict the need for hospitalization, intensive care unit 
(ICU) admission, and mortality due to COVID was examined based on 
odds ratios and areas under receiver operator curves (AUC) which were 
compared with and without BMI using Delong’s test.
Results: A total of 3,405 patients were identified (mean age: 58 years, 
58% female, 44% non-Hispanic Black, BMI 32 kg/m², fasting glucose 6.8 
mmol/L, 21% with T2D). CMDS was highly predictive of adverse COVID 
outcomes with AUCs of 0.78 for hospitalization, 0.77 for ICU admittance, 
and 0.77 for mortality. Each 1‐SD‐unit increase in CMDS score was asso-
ciated with the need for hospitalization (OR 2.16, 95% CI: 2.00‐2.34), ICU 
admittance (OR 2.10, CI: 1.90‐2.31), and death (OR 2.00, CI 1.69‐2.36). 
In assessing the contribution of BMI, there was no significant effect on 
any COVID outcome, and there were no differences in AUCs between 
the nested model with and without BMI (0.778, 0.778 for hospitalization; 
0.769, 0.768 for ICU, 0.767, 0.767 for mortality, respectively). 
Conclusion: CMDS can be used to identify individuals at high risk for 
poor COVID outcomes. The data indicate that cardiometabolic disease 
plays a major role in COVID pathophysiology, and that adverse associa-
tions with BMI are explained by exacerbation of cardiometabolic disease 
and not due to generalized obesity per se.
Reference
1. Wilkinson L, Yi N, Mehta T, Judd S, Garvey WT. PLoS Med. 2020 

Aug 7;17(8):e1003232.

PO4.192
The Experiences of People Living with Obesity and Chronic 
Pain: A Qualitative Evidence Synthesis (QES)

Hinwood, N. S.1; Casey, M.2; Doody, C.1; Blake, C.1; Fullen, B.1;  
O’Donoghue, G.1; Dunlevy, C. G.3; Birnie, S.4; Fildes, F.5; Smart, K.1
1UCD School of Public Health, Physiotherapy and Sport Science, University 
College Dublin, Dublin, Ireland 
2TCD Physiotherapy Department, School of Medicine, Trinity College Dublin, 
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3Weight Management Service, St. Columcille’s Hospital, Dublin, Ireland 
4Irish Coalition for People Living with Obesity (ICPO), Dublin, Ireland 
5Patient Insight Partner, St. Vincent’s Private Hospital, Dublin, Ireland

Introduction: Chronic pain (CP) is significantly and incrementally linked 
to overweight and obesity. The relationship between obesity and CP is 
intricate and complex, with obesity being associated with increased pain 
intensity and pain-related disability, reductions in physical functioning 
and poorer psychological well-being. A Qualitative Evidence Synthesis 
(QES) provides an opportunity to bring multiple perspectives together to 
reveal key areas within the patient experience of these complex interac-
tions to inform best practice and future intervention design.
Aims: The aim of this qualitative evidence synthesis is to systematically 
review and synthesise the qualitative literature reporting on the experi-
ences of people living with obesity (PwO) and chronic pain.
Methods: The phenomenon of interest of this QES are the lived expe-
riences of PwO and CP. The following research question was developed 
using a modified Population, Intervention, Comparison, Outcome and 
Study type (PICOS) framework: “What are the experiences of people living 
with obesity and chronic pain?”
We will conduct a systematic search based on keywords and Medical 
Subject Headings (MeSH) terms for finding relevant articles in five 
peer-review databases, from inception to the date of searching. Two 
review authors will independently apply inclusion and exclusion crite-
ria, screen articles in a two-stage process, and assess the methodological 
quality of included studies using the Critical Appraisal Skills Programme 
(CASP) tool. Data extraction and thematic synthesis will be conducted 
as described by Thomas and Harden, 2008, due to its epistemological 
flexibility. Confidence in the findings of this study will be assessed based 
on the Grading of Recommendations Assessment, Development and 

PO4.190
Clinical and mechanistic outcomes of bariatric surgery on 
metabolic indices and postprandial gastrointestinal hormone 
secretion: a prospective and patient-controlled study

Simati, S.1; Argyrakopoulou, G.2; Stefanakis, K.1; Alexandrou, A.3; 
Tsilingiris, D.1; Anastasiou, I.1; Tentolouris, N.1; Mantzoros, C.4;  
Kokkinos, A.1
1First Department of Propaedeutic Internal Medicine and Diabetes Center, 
Medical School, National and Kapodistrian University of Athens, Laiko General 
Hospital, Athens, 11527, Greece 
2Diabetes and Obesity Unit, Athens Medical Center, Athens 15125, Greece 
3First Department of Surgery, Laikon General Hospital, Athens, 11527, Greece 
4Department of Internal Medicine, Boston VA Healthcare system and Beth Israel 
Deaconess Medical Center, Harvard Medical School, Boston, MA 02215, USA

Introduction: The long-term benefits of bariatric surgery in improving 
metabolic markers, including the regulation of hunger and satiety hor-
mones, remain under constant investigation.
Methods: Twenty-eight patients with severe obesity underwent bariatric 
surgery [n=11 Roux-en-Υ gastric bypass (RYGB) and n=17 sleeve gastrec-
tomy (SG)]. They were evaluated preoperatively as well as 3, 6, 12 months 
and 10 years postoperatively and compared cross-sectionally with a con-
trol group of participants who did not undergo bariatric surgery living 
without (n=4) and with obesity (n=9). Body composition, biochemical 
and non-invasive metabolic markers, echocardiographic parameters, and 
gastrointestinal hormone secretion during a mixed meal test were studied.
Results: After bariatric surgery, patients exhibited a decrease in body 
weight and fat mass as well as an increase in the percentage of lean mass 
(p<0.001 for the 10-years postoperatively compared to the preoperative 
value for all variables). Persistent improvements in both liver and cardio-
vascular function were also observed. Postprandial secretions of progluca-
gon-derived hormones (PGDPs) and peptide-YY increased significantly 
starting at 3 months and persisting up to 10 years. Compared to the 
control group, patients who underwent bariatric surgery presented with 
significantly increased postprandial secretion of intestinal PGDPs (pro-
glucagon, GLP-1, glicentin, oxyntomodulin) independently of current 
body weight, whereas no differences were found in pancreatic hormones 
(glucagon, GLP-2, MPGF ).
Conclusions: In the long term, patients undergoing bariatric surgery 
exhibit a distinct metabolic milieu characterized by increased postpran-
dial secretion of gastrointestinal hormones facilitating the beneficial 
changes in metabolic health.

PO4.191
Cardiometabolic Disease Severity and not BMI per se Predicts 
Poor COVID-19 Outcomes

Garvey, W. T.1; Zhang, L.2; Howell, C. R.3
1Department of Nutrition Sciences, University of Alabama at Birmingham, 1675 
University Blvd, Birmingham, AL 35294-3360 USA 
2Department of Biostatistics, University of Alabama at Birmingham, 1665 
University Blvd, Birmingham, AL 35233. USA 
3Department of Medicine, University of Alabama at Birmingham, Medical 
Towers 62, 1717 11th Avenue South, Birmingham AL 35205. USA

Background: Obesity has been linked to poor outcomes and increased 
health care costs in patients with COVID-19 compared to infected indi-
viduals without obesity. However, the independent contributions of BMI 
per se as a measure of generalized adiposity and the severity of cardiomet-
abolic disease to poor COVID outcomes are unknown. Cardiometabolic 
Disease Staging¹ (CMDS) has been validated to provide a quantitative 
10-year risk estimate for type 2 diabetes (T2D) based on the severity of 
cardiometabolic disease and insulin resistance, and employs a Bayesian 
logistic regression equation that incorporates age, sex, race, fasting glu-
cose, blood pressure, HDL, triglycerides, and BMI. We sought to deter-
mine whether CMDS could predict subsequent COVID-19 outcomes, and 
to investigate the degree to which BMI contributes to prediction accuracy.
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reduction of SAT area (-814.9 ± 310.0 mm2, P = 0.009) and calf circum-
ference (-2.1 ± 0.7 cm, P = 0.002). No significant changes were found for 
the control group in SAT area (-337.4 ± 245.8 mm2, P=0.225) and calf cir-
cumference (-0.5 ± 0.5 cm, P=0.385). Both groups had a significant reduc-
tion in muscle area (-335.1 ± 145.3 mm2, P = 0.021 and -348.5 ± 115.5 
mm2, P=0.003, in the keto and control group, respectively). No significant 
changes were found for SAT/muscle ratio (-0.1 ± 0.1, P=0.312 vs 0.1 ± 0.1, 
P=0.326 in the keto and control group respectively). 
Conclusion: A ketogenic low-energy diet seems to be superior to a con-
trol non-ketogenic diet in reducing SAT area and calf circumference in 
females with lipedema. Due to the small sample size, further investiga-
tions are needed to confirm these findings.

PO4.194
Efficacy of The Low-Calorie Diet in the Treatment of Adults 
Living with Non-alcoholic Fatty Liver Disease (NAFLD) and 
Obesity: A Systematic Review and Meta-analysis

Dobbie, L. J.; Burgess, J.; Hamid, A.; Nevitt, S.; Hydes, T.; Alam, U.; 
Cuthbertson, D. J.
Department of Cardiovascular and Metabolic Medicine, Institute of Life Course 
and Medical Sciences, University of Liverpool, Liverpool, United Kingdom

Introduction: Non-alcoholic fatty liver disease (NAFLD) is an import-
ant cause of chronic liver disease. Research has shown the utility of the 
low-calorie diet (LCD), specifically total-meal replacement (TMR), in 
treatment of obesity with/without type 2 diabetes (T2DM). This study 
aimed to determine the efficacy of LCD on body weight (BW) and liver 
health vs control in patients living with NAFLD and obesity. We also con-
sidered the relative efficacy of various LCD compositions including TMR, 
Mediterranean-LCD (MED-LCD), Green-Mediterranean LCD (GREEN-
MED-LCD) and low-fat diet (LFD).
Methods: This study protocol was registered with PROSPERO 
(CRD42021296501). We conducted a literature search up until 31/12/21 
and repeated a PubMed search up until 30/11/22. We included ran-
domised controlled trials (RCT) or cohort studies which recruited adults 
with obesity and NAFLD. Two authors screened abstracts and full texts. 
Data extraction and quality assessment were performed by one author 
and cross-validated by another author. Cochrane risk of bias (ROB) tool 
assessed RCTs; ROBINS-I tool assessed cohort studies. LCD was defined 
as 800–1500kcal/day intake. The primary outcome was serum ALT con-
centration; secondary outcomes included BW, serum AST concentration 
and MRI-determined intrahepatic lipid content (IHLC). NAFLD was 
defined by diagnosis or IHLC >5%.
Results: Of the 1885 records identified, 1328 abstracts were screened (557 
duplicates) and 137 full-texts were reviewed. Fifteen studies were included 
(13=RCT, 2=cohort; 7=low ROB, 4=moderate ROB, 4=high ROB). Seven 
studies assessed LCD vs control, of which 2 assessed TMR (DiRECT & 
STANDby Trial), 3 studies assessed MED-LCD vs LCD, 1 study assessed 
GREEN-MED-LCD vs MED-LCD vs control and 4 studies assessed other 
interventions. Between study heterogeneity limited quantitative analysis. 
Meta-analysis showed LCD reduced BW by 9.13kg vs control (CI 
-12.59kg, -5.67kg, 3 studies, LCD=168, control=170). TMR reduced 
IHLC by -10.01% vs control (CI: -17.91%, -2.10%, 2 studies, LCD=77, 
control=38). In RCTs evaluating TMR, baseline IHLC was ~15.8 ± 5.35%, 
IHLC reduction (-10.01%) nearly reached the liver fat threshold (IHLC 
<5%) consistent with NAFLD remission. LCD did not significantly reduce 
ALT (-5.80IU/L, CI: -13.75, 2.14, 4 studies, LCD=77, control=70) or AST 
(-1.51IU/L, CI: -6.55, 3.53, 4 studies, LCD=77, control=70). Systematic 
review showed that the MED-LCD vs LFD reduced IHLC independent 
of weight reduction. One high quality RCT (n=294) interrogated the 
GREEN-MED-LCD vs MED-LCD vs control; showing GREEN-MED-
LCD reduced IHLC and NAFLD prevalence independent of weight loss. 
Conclusions: In those living with NAFLD and obesity the LCD, particu-
larly TMR, reduces IHLC and BW but not liver enzymes. From analysis of 
studies assessing TMR in T2DM, IHLC reduction potentially reaches levels 
consistent with NAFLD and T2DM remission. The GREEN-MED-LCD, 

Evaluation Confidence in Evidence from Reviews of Qualitative Research 
(GRADE-CER-Qual) approach. 
Findings and Dissemination: Findings will be disseminated through 
peer-reviewed journals, conference presentations, public and patient 
advocacy groups, and social media. This study will follow the Preferred 
Reporting Items for Systematic Review and Meta-Analysis Protocols 
(PRISMA) and Enhancing Transparency in Reporting the Synthesis of 
Qualitative Research (ENTREQ) guidelines.
Ethics: Ethical approval is not required to conduct this review. 
PROSPERO registration number CRD42017076047.

Funding: This research is an investigator-initiated study funded by an unrestricted 
University College Dublin Ad Astra studentship.

PO4.193
A ketogenic low-energy diet is superior to a control  
non-ketogenic diet in reducing calf subcutaneous adipose 
tissue in females with lipedema

Lundanes, J.1; Gårseth, M.2; Crescenzi, R.3; Pridmore, M.4; Taylor, S.3; 
Wagnild, R.2; Hyldmo, Å. A.5; Martins, C.6; Nymo, S.7
1Obesity Research Group, Department of Clinical and Molecular Medicine, 
Faculty of Medicine and Health Sciences, Norwegian University of Science and 
Technology (NTNU), Trondheim, Norway, Nord-Trøndelag Hospital Trust, Clinic 
of Surgery, Namsos Hospital, Norway 
2Department of Diagnostic Imaging, Levanger Hospital, Levanger, Norway. 
3Department of Radiology and Radiological Science, Vanderbilt University 
Medical Center, Nashville, Tennessee, USA, Biomedical Engineering, Vanderbilt 
University, Nashville, Tennessee, USA 
4Department of Radiology and Radiological Science, Vanderbilt University 
Medical Center, Nashville, Tennessee, USA 
5ObeCe, Department of Surgery, St. Olavs University Hospital, Trondheim, 
Norway 
6Obesity Research Group, Department of Clinical and Molecular Medicine, 
Faculty of Medicine and Health Sciences, Norwegian University of Science and 
Technology (NTNU), Trondheim, Norway, ObeCe, Department of Surgery, St. 
Olavs University Hospital, Trondheim, Norway, Norway, Department of Nutrition 
Sciences, University of Alabama at Birmingham (UAB), Birmingham, AL, USA. 
7Obesity Research Group, Department of Clinical and Molecular Medicine, 
Faculty of Medicine and Health Sciences, Norwegian University of Science and 
Technology (NTNU), Trondheim, Norway, Nord-Trøndelag Hospital Trust, Clinic 
of Surgery, Namsos Hospital, Norway, ObeCe, Department of Surgery, St. Olavs 
University Hospital, Trondheim, Norway

Introduction: Lipedema is a common, yet underdiagnosed, subcutaneous 
adipose tissue (SAT) disorder. The main characteristics are SAT expan-
sion in the lower extremities and arms, pain, and tenderness to palpation. 
It remains unknown if a ketogenic diet influences SAT in females with 
lipedema. The primary objective of this study was to evaluate the effect 
of an eight-week ketogenic low-energy diet (keto) on SAT area in the calf 
compared to a non-ketogenic low-energy diet (control) in females with 
lipedema. Secondary objectives were to evaluate the effect of the two diets 
on muscle area, SAT/muscle ratio and calf circumference. 
Methods: This study is a randomized controlled trial, where adult females 
with obesity (BMI 30-45 kg/m2) and lipedema were randomized (1:1, 
stratified by BMI categories) to 1200 kcal/day low-energy diets, either 
ketogenic (75 g/day of carbohydrates) or control (180 g/day of carbohy-
drates) for eight weeks. Body composition was measured using bioelec-
trical impedance analysis (BIA). SAT area, muscle area, SAT/muscle ratio 
and calf circumference were measured using magnetic resonance imaging 
(MRI) at 3.0T before and after the intervention. Imaging was performed 
at the right calf positioned at the mid-gastrocnemius muscle. Differences 
between groups were analyzed using linear mixed effect models. 
Results: A total of 13 participants were included in this study (5 in the 
keto group and 8 in the control group). The mean age was 46 ± 12 years, 
and BMI 37.1 ± 6.3 kg/m2. Both groups had a significant reduction in 
body weight (-9.6 ± 1.3 kg vs. -8.1 ±1.0 kg in the keto and control group, 
respectively), fat mass (-7.1 ± 1.2 kg vs. -5.8 ± 1.0 in the keto and con-
trol group, respectively) and fat free mass (-2.2 ± 1.0 vs. -1.9 ± 0.8 in the 
keto and control group respectively). The keto group had a significant 
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composed of high dietary polyphenol intake, may benefit NAFLD remis-
sion independent of BW. Clinical trials should assess TMR with supple-
mental dietary polyphenols, in those with NAFLD and obesity.

PO4.195
Mediterranean Diet and metabolic improvements for tertiary 
prevention of breast cancer: analysis after weight loss 
in women with a previous history of breast cancer

Cava, E.1; Spadaccini, D.3; Farinelli, D.2; Gennari, A.4; Saggia, C.4; 
Carbonelli, M. G.1; Riso, S.2; Prodam, F.3
1Dietetics and Nutrition, Azienda Ospedaliera “San Camillo- Forlanini”,  
Roma, Italy 
2Dietetic and Clinical Nutrition, University Hospital “Maggiore della Carità”, 
Novara, Italy 
3Department of Health Sciences, SCDU Endocrinology, Department of 
Translational Medicine, University of Piemonte Orientale, Novara, Italy 
4Division of Oncology, University Hospital “Maggiore dellaCarità”, Department 
of Translational Medicine, University of Eastern Piedmont, Novara, Italy

Weight gain is common during BC treatments and breast cancer survi-
vors (BCS) with overweight or obesity have higher all-cause mortality 
and increased risk of cancer recurrence, worse outcomes and surgical 
peri-operative complications as well as lower QoL.
Aims: investigate in BCS whether Mediterranean diet (MD) can improve 
metabolic parameters measured through anthropometry, blood samples 
and bioimpedence analysis. Secondarily, identify if any of the investigated 
parameters was linked to a higher dropout rate within the study period.
Material and Methods: BCS, 30-80 years, at the end of any cancer therapy 
except for hormonal therapy, prescribed with personalized MD. Clinical 
visit and anthropometry were performed at the enrollment and montly 
for a 2-year follow-up, with periodical assessment of bioelectrical analysis 
and blood samples.
Results: 180 women were enrolled within 2 years. Mean age was 53.9± 
10.4years. Baseline weight was 80.3± 14.5Kg, BMI 31.6± 5.7Kg/m2 and 
waist circumference 105.8± 12.3cm. Weight decreased by 3.87± 0.48Kg 
and weight circumference by 4.39±0.47cm(p<0.001). Metabolic improve-
ments were seen with a reduction in glucose and insulin 100±18.7 to 
98.1±18.8mg/dL and 16.9±13.3 to 14.8± 9mcU/mL respectively. Total 
and LDL Cholesterol reduced from 209.7±38.5 to 202.8± 32mg/dL and 
125.2±27.8 to 122.3± 28.9mg/dL respectively, while HDL increased 
almost significantly from 54.9±14.7 to 57.3± 15.7mg/dL(p=0.07). 
Triglycerides(TG) reduced significantly from 148.2±75.3 to 121.2± 
56.9mg/dL (p<0.01), from baseline to 6 months (p <0.001, CI 95%) but 
no more significantly after that time-point. Bioimpedance data showed 
improvements in body composition with a almost significant decrease 
in fat mass (FM) both in absolute terms and in percentage (p <0.05) of 
2 points after each time point with significant reduction of 4.22±1.6% after 
6 months, not enough data were available to analyze the 2years.
In the sample, 77 subjects dropped out before T2, 40 before T3 and 35 
before T4. Only 26 patients completed all time points. No possible predic-
tor of drop-out was found significant at 6 months (T2), while some differ-
ences were found at 12 months (T3), with subjects being younger (p<0.05), 
having significantly higher diastolic pressure (p<0.05), FM% (p<0.05) at 
T1 and higher HDL cholesterol both at T1 (p<0.05) and T2 (p<0.001); also, 
they had lower muscular mass (p<0.01 and p<0.05) and total body water 
(TBW) (p<0.01 and p<0.05) at T1 and T2 compared to those who contin-
ued the trial. Also, TG were lower both at T1(p<0.05) and T2(p<0.05) in 

Body weight reduction in Kg along the study: T1 is baseline, T2 is 
6 months, T3 is 12 months and T4 is 24 months.

Fig. 1. BW reduction.

Fat Mass reduction in % from baseline to 12 months (no data avalaible for 
24 months).

Fig. 2. FM%.

Triglycerides reduction from baseline (T1) to 24 months (T4); T2 is 
6 months and T3 is 12 months.

Fig. 3. Triglycerides.
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PO4.196
Service evaluation of the remote delivery of a digital  
tier 2 weight management programme

Brosnahan, N.1; Bell Higgs, A.2; Tse, L.3; Mcewan, E.2; Lean, M.2
1Counterweight Limited; University of Glasgow 
2University of Glasgow 
3London Borough of Bexley

Introduction: Current clinical guidelines in England recommend that 
tier 2 weight management programmes are 12 weeks duration, multicom-
ponent and aim for weight loss of >3-5%. Meal replacement programmes 
aiming for >5-7% weight loss are also available in tier 2, but with little 
evidence for effectiveness or how to engage groups under-represented in 
weight management programmes, e.g. young adults, men, ethnic minority 
groups, and those living with medical conditions mediated by overweight/
obesity. 
Methods: Counterweight was commissioned by the London Borough 
of Bexley to deliver the Counterweight Meal Replacement Programme 
between 1/09/2021 - 01/09/2022. The 16-week programme was deliv-
ered using video/telephone support by trained dietitians/coaches, using 
the Counterweight app and home-delivered meal replacements. The app 
remained available for long term weight loss maintenance up to 1 year, 
allowing follow up data to be collected. Marketing approaches to engage 
the targeted groups included GP targeting, leaflets, advertising. 
Results: Between 1/09/2021-14/06/2022 316 people were referred to the 
programme, of whom 77(24%) were ineligible. Of 239(76%) eligible, 
9(4%) did not start the programme, and 230(96%) did. Baseline charac-
teristics were: 82(34%) men, 107(45%) Black/Asian ethnicity, mean(SD) 
age 44.3(12.4) years, weight 101.8(19.7)kg, BMI 36.1(6.5)kg/m2. Of 230 
starting the programme 162/230(70%) completed the active intervention 
and 16-weeks mean(SD) weight loss was 7.1(4.7)%, with 140/162(86%) 
achieving >3%, and 111/162, (67%) >5% weight-loss targets. In total 
18/230(8%) completed programme surveys, with most reporting compo-
nents of the service (referral, app, support, meal replacements) as good/
excellent. Data were available at 6-months for 152/162(80%) completers 
and their weight-loss was mean(SD) 8.4(7.2)%: 125/162(77%) achieved 
>3%, and 101/162, (62%) >5% weight-loss targets.
Conclusion: The targeted marketing approaches resulted in high uptake 
by people typically underrepresented in weight management. Outcomes 
(both retention and weight loss) were better than typically reported with 
multicomponent tier 2 weight management programmes. This an alterna-
tive option for people living with overweight/obesity.

Tab. 1. Comparison between T1 and T2 data and statistically significant 
in-group changes.

Subjects (n 180) T1 Mean ±SD T2 Mean ±SD Δ ±SD p

Weight (Kg) 80.3 ± 14.5 76.5 ± 13.5 -3.87 ± 0.48 <.001

BMI (Kg/m2) 31.6 ± 5.7 30.2 ± 5.2 -1.5 ± 0.19 <.001

Waist Circumference 
(cm) 105.8 ± 12.3 101.5 ± 11.4 -4.39 ± 0.47 <.001

Glucose (mg/dL) 100 ± 18.7 98.1 ± 18.8 -1.9 ± 1.65 0.25

Insulin (mcU/mL) 16.9 ± 13.3 14.8 ± 9 -2.11 ± 2.26 0.36

HOMA index 4 ± 2.8 3.9 ± 2.74 -0.07 ± 0.43 0.87

Cholesterol Tot  
(mg/dL) 209.7 ± 38.5 202.8 ± 32 -6.89 ± 4.3 0.11

HDL- Chol (mg/dL) 54.9 ± 14.7 57.3 ±15.7 +2.4 ± 1.28 0.07

LDL- Chol (mg/dL) 125.2 ± 27.8 122.3 ± 28.9 - 2.9 ± 6.1 0.64

Triglycerides (mg/dL) 148.2 ± 75.3 121.2 ± 56.9 -27 ± 8.3 <0.01

Δ: T2-T1.

subjects that dropped out at T3. On the other hand, subjects dropping out 
in the second year were likely to have opposite characteristics at T2: higher 
TG(p<0.05), muscular mass (p<0.05) and TBW (p<0.05) and lower FM% 
(p<0.05) and HDL cholesterol (p<0.05). Weight change was not demon-
strated to be a predictor of dropout at any time point. 
Conclusions: In this retrospective study a MD induced reduction in 
weight and FM with improvements in lipids and glucose metabolism, 
reducing chronic low grade systemic inflammation, improving lipid 
metabolism and insulin resistance and protecting from tumor cells growth 
and metastasis in BCS.
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