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Abstract

Saudi female university students are particularly vulnerable to weight gain, with
48% of this population being overweight or having obesity, contributing to non-
communicable diseases. To address this public health issue, my current research
aimed to develop a weight management intervention based on the Behaviour
Change Wheel (BCW) framework, targeting female university students who are
overweight in Kingdom of Saudi Arabia (KSA), using a theoretically-driven

systematic approach.

The research comprised five stages. First, | conducted a systematic review to
identify effective weight management interventions for female university students,
including successful behaviour change techniques (BCTs) and programme
lengths. Effective weight management interventions used a combination of

interventions with the support of particular BCTs and lasted 12+ weeks.

Stage two involved conducting focus group discussions with 18 female university
students to identify barriers and facilitators to healthy eating, physical activity and
attending a weight management programme. The Theoretical Domains
Framework (TDF) and the BCW were used to identify additional BCTs to
incorporate into the programme. Findings pointed to multiple personal, social,
and environmental factors influencing weight management, including several

specific culture of KSA, such as food and hospitality norms.

In Stage three, these findings were combined with existing evidence to inform the
design of the weight management programme entitled Better Healthy Lifestyle
(BHL).

Stage four involved conducting a feasibility study with 15 female, overweight
university students. The programme included 12 sessions focusing on nutrition
and physical activity education and specific BCTs to promote weight loss. Overall,
the study was feasible, but it highlighted the need to assess target behaviours

and acceptability.



Finally, | interviewed 14 feasibility study participants to explore the effects of the
BHL programme. Participants reported experiencing significant changes in self-
perception and self-belief that facilitated behaviour change maintenance post-

intervention and during the COVID-19 pandemic.



Impact Statement

| developed the first theoretically-driven and evidence-based multicomponent
weight management intervention for female university students in Kingdom of
Saudi Arabia (KSA). The intervention, the Better Healthy Lifestyle (BHL)
programme, combines nutrition and physical activity education with behaviour
change techniques (BCTs) to promote certain targeted behaviours to facilitate
weight loss. The work addresses a number of research gaps and has potential
impact in several areas. Key audiences are other public health researchers
developing complex health interventions, and policy makers who make decisions

about education and health initiatives for the KSA.

The key findings of the systematic review might help as set of recommendations
for other researchers with the development of their intervention. In addition, it has
identified some gaps in the literature about the population of interest that needs

further investigations.

The focus group discussions addressed a gap in provision of effective weight loss
programmes for female university students in KSA by obtaining first-hand
accounts of lived experiences with weight management and healthy lifestyle
behaviours. Data suggested that the cultural environment, including norms and
customs, encourages or discourages students’ food related and physical activity
behaviours. Therefore, this study helped in addressing the needs of this target

population to develop a customized weight loss intervention that suits them.

This thesis also illustrates a detailed step-by-step guide on how to develop an
intervention in a systematic manner using the Medical Research Council (MRC)
guidance, Theoretical Domains Framework (TDF) and Behaviour Change Wheel
(BCW). This can help other researchers to utilise these in order to develop their

own intervention.

Although the results of the feasibility trial were preliminary, they were promising,

showing that most participants were able to maintain healthy food related and

physical activity behaviours even under the government’s strict measures in
6



response to COVID-19. Furthermore, the information obtained from participants
experiences’ identified the potential BCTs that might help maintain weight loss.
These BCTs and the targeted behaviours might be useful for other researchers

to incorporate in their interventions.

A randomised controlled trial (RCT) is now needed to allow a more thorough
assessment of the efficacy of the intervention. The penultimate chapter proposes
updates to the BHL programme based on findings from the feasibility trial and the
interviews. If the intervention is proven effective, | recommend dissemination of
research results to the Saudi Ministry of Education and Ministry of Health for
policy development at national scale. This could include implementing the BHL
programme across university campuses in KSA, and/or developing policies to
restructure the physical and social environments at universities to facilitate
healthy eating and physical activity. Therefore, the careful reporting of the
development and the procedures involved in the BHL programme provides a

template for other researchers interested in developing complex interventions.

Moreover, the findings might assist policy-makers to consider incorporating the
methods and BCTs for weight management among female university students
into guidelines. Overall, if the potential RCT is proven successful and suited to
the Arabic community, it could be presented to stakeholders across the Gulf and

the Middle East region.
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Chapter 1. Introduction

1.1 Introduction

This chapter discusses obesity aetiology, its determinative factors, its impacts
and its prevalence globally and in the Kingdom of Saudi Arabia (KSA). It also
provides a detailed overview of obesity among university students, internationally
and in KSA. In addition, it discusses current international and local guidelines
regarding obesity management and outlines theories of behaviour change,
including the specific behaviour change models employed in this thesis. Finally,
it describes the framework that | applied to develop the study’s weight

management intervention.

1.2 Study Purpose

KSA has one of the highest obesity rates in the world, ranking second, at 35%, in
2020 (World Population Review, 2020). Obesity prevalence in KSA varies by
demographic category, including age, gender, education, and region. For
example, in KSA, women have higher obesity rates than men (Al-Ghamdi et al.,
2018; Algarni, 2016). Among female university students, overweight and obesity
prevalence is as high as 48% (Al Qauhiz, 2010) compared with 22% in male
students (Al-Rethaiaa et al., 2010). The high levels of obesity in this group is of
concern, given the critical need to develop healthy behaviours in emerging
adulthood (ages 19-25) to protect against poor health later in life (Reed & Phillips,
2005).

Despite disparities in obesity prevalence, there has been no prior weight
management intervention focusing on female university students in KSA, as far
as | am aware. It is thus vital to implement and test lifestyle modification
programmes for this population to prevent and manage obesity. To address this
need, the present study set out to develop a lifestyle intervention based on the
best available evidence to promote weight loss among female university students
in Riyadh, KSA.
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1.3 Obesity

Obesity is defined as excessive fat accumulation in the body that has the potential
to negatively impact health and well-being (WHO, 1995). Obesity is assessed
using body mass index (BMI), which is a standard measure equal to weight in
kilograms divided by height in metres squared (kg/m?) (WHO, 1995). BMI is the
most frequently used tool for anthropometric measurement to assess obesity
levels in public health (WHO, 1995).

Over time, the World Health Organization (WHO) has expanded the number of
BMI categories to reflect different degrees of obesity. Currently, BMI is subdivided
into five categories: underweight, normal weight, overweight, obese and morbidly
obese. The WHO (2018) classifies a BMI of 25-29.9kg/m? as overweight, and a
BMI of 30-39.9kg/m? as obese. A BMI equal to or over 40kg/m? is considered
morbidly obese (Figure 1.1).

BMI is a risk factor for various diseases, such as diabetes, hypertension, heart
disease and some cancers, and its prevalence is used to establish domestic and
global health policies. However, BMI does not always capture an individual’s full
risk profile (Nuttall, 2015). For example, it can be misleadingly high due to build-
up of muscle or oedema or misleadingly low in older people (Wyatt, 2013). A
recent meta-analysis of cohort studies suggests that people who are over age 65
may have BMI ranges that are linked to morbidity and mortality in different ways
than younger people (Winter et al., 2014). For instance, the meta-analysis found
that mortality risk was lowest at BMI 24 — 31kg/m? for people aged = 65 (Winter
et al., 2014).

Whilst BMI is the most common measure of body composition, there are other
indices, including the skinfold thickness test, waist to hip ratio measurement,
bioelectric impedance and dual-energy x-ray absorptiometry (DEXA) scan (Wells,
2006). Another measure of obesity is waist circumference, which gives a better
indication for the amount of abdominal fat. Women and men with waist
circumference 288 cm and 2102 cm, respectively, are considered at high risk of
obesity-related comorbidities (Saudi Guidelines on the Prevention and
Management of Obesity, 2016). Many of these methods are more precise than
BMI in assessing body composition but, like BMI, have limitations or are not
practical to perform in clinical settings (Wyatt, 2013).
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Figure 1.1: BMI as an indicator of overweight, obese or morbidly obese in
adults, WHO, 2004
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1.4 Obesity Aetiology and Associated Risk Factors

The aetiology of obesity is complex and multifactorial. Determinants are genetic,
behavioural, environmental, physiological, socio-economic and cultural (Narciso
et al., 2019). Direct drivers of obesity include poor diet and sedentary behaviour,
each of which affect an individual’s energy balance (WHO, 2002). Energy balance
relates to calorie intake and level of physical activity. If caloric intake exceeds
energy expenditure (physical activity), the outcome is weight gain (Butland et al.,
2007).

The epidemiological rise in obesity over the last few decades is the result of broad
socio-economic transformations and worldwide nutrition transitions (WHO, 2018).
These international trends include economic growth and rising income levels,
modernisation, urbanisation and the globalisation of food markets and
“‘westernization” of diets (Fanzo & Davis, 2019; Kearney, 2010; WHO, 2018).
These changes have contributed to unhealthy eating habits and sedentary
lifestyles among much of the world’s population. According to the WHO, globally,
42% of women and 32% of men are physically inactive (WHO, 2018).

Unhealthy dietary practices include insufficient intake of fruit and vegetables
(Slavin & Lloyd, 2012; WHO, 2020a); whole grains and legumes (Fanzo & Davis,
2019; Frank et al., 2019; Popkin et al., 2012); and overconsumption of high fat
foods, sugar-dense beverages (e.g., sodas) (Afshin et al., 2019), sugar, salt,
(Afshin et al., 2019; WHO/FAO, 2003), fast foods, and foods outside the home
(Fanzo & Davis, 2019; Popkin et al., 2012). To promote wellbeing, WHO provides
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nutrition guidelines for individuals, including advice to consume five servings of
fruit and vegetables daily. Research suggests that adherence to these standards
is associated with lower risk of death for all populations, regardless of age, gender
or geographic location (Jankovic et al., 2014). Despite proven benefits, a wide
gap remains between WHO’s dietary recommendations and people’s actual
intake of food, including fruits and vegetables (Krebs-Smith et al., 2010; Serdula
et al., 2004).

1.5 Negative Impacts of Obesity

There are various long-term detrimental health effects often associated with
obesity, for instance, increasing the risk of extensive complications and chronic
health problems (Hamdy, 2017). Obesity can result in premature atherosclerosis,
as well as an increase in the likelihood of myocardial infarction and heart
problems, and potential fatalities caused by cardiovascular complications
(Apovian & Gokce, 2012). A study reported obesity related factors caused 11%
of heart failure in men and 14% in women (Ebong et al.,, 2014). Other
consequences include stroke, hypertension, type 2 diabetes mellitus (T2DM),
depression, anxiety, respiratory issues, limitations in mobility and physical
disabilities, osteoarthritis, sleep apnoea and some cancers (e.g. endometrial,
breast and colon) (Abdelaal et al., 2017; Dixon, 2010; Zhang et al., 2014).
Globally, more than half of T2DM, 21% of ischaemic heart disease, and 8-42%
of certain cancers are associated with the BMI; the higher the BMI, the higher the
risk of developing these diseases (WHO, 2002). Many of obesity’s comorbidities
put individuals at increased risk of premature mortality (Abdelaal et al., 2017).
Together, overweight and obesity are the fifth leading risk for mortality worldwide
and are responsible for 2.8 million deaths each year (The European Association
for the Study of Obesity, 2020).

Obesity and related health problems place significant burdens on individuals,
communities and economic, social and health care systems (Wang et al., 2011,
Withrow & Alter, 2011). Studies globally demonstrate that obesity negatively
affects people’s productivity and work or school performance (Rissanen, 1996;
Schmier et al., 2006; Seidell, 1998). A study conducted in a high income country

(United States) showed that people with obesity visiting health providers
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increased 88% during a six-year period (Wolf and Colditz, 1994) and they are
more likely to take extended sick or disability leave from work due to illness or

doctor’s appointments (Gates et al., 2008; Schmier et al., 2006).

Obesity-related morbidity and mortality produce significant healthcare and social
welfare needs, draining society’s economic resources. In 2014, the direct cost of
obesity worldwide was estimated to be US $2.0 trillion, equivalent to 2.8% of the
world’s gross domestic product (GDP) (Dobbs et al., 2014; Tremmel et al., 2017).
Recent studies and literature reviews suggest that there is a close relationship
between BMI and healthcare expenditures: when BMI rises, healthcare
expenditures also rise (Andreyeva et al., 2004; Dee et al., 2014; Finkelstein et
al., 2009; Specchia et al., 2015). Beyond the healthcare sector, there are many
indirect costs from obesity, including lost workplace productivity (and revenue)
due to employees’ absenteeism, on-the-job sickness and injuries and disability
leave (Goettler et al., 2017).

Goettler et al. (2017) conducted a systematic review of research on productivity
loss due to overweight and obesity, examining 50 studies from different countries,
including the United Kingdom, North America, Europe, Korea, Australia and New
Zealand. Several studies in the review focused on national (indirect) healthcare
costs for one year, with sums ranging from $79 million in New Zealand (Lal,
Moodie, & Ashton, 2012) to $41 billion for three states in the United States
(Chenoweth & Leutzinger, 2006).

1.6 Epidemiology of Obesity

1.6.1 The Global Epidemiological Context of Obesity

Global obesity prevalence has almost tripled in the past 40 years (WHO, 2018).
The WHO estimates that more than 1.9 billion adults aged 18 years and older are
overweight (39% of the world’s total population) (WHO, 2018). Amongst these,
650 million adults have obesity (13% of the world’s population) (WHO, 2018). In
2015, the Global Burden of Disease study found that amongst the 20 most
populated nations, the highest level of age-standardized adult obesity was in
Egypt (35.3%) and the lowest was in Vietnam (1.6%). The overall global obesity
rate was 12.0% among adults (GBD 2015 Obesity Collaborators, 2017).

24



Obesity is considered an international “epidemic” and a major contributor to the
rise of chronic non-communicable diseases (NCDs) and disabilities. The
prevalence of the four main NCDs - cardiovascular diseases, cancers, diabetes
and chronic lung diseases - is rising disproportionately in low-and-middle income
countries. In 2016, 75% of NCD deaths worldwide took place in developing and

transitional economic countries (WHO, 2018).

As previously noted, globally, at least 2.8 million deaths each year can be
attributed to overweight or obesity. Moreover, an estimated 35.8 million global
Disability-Adjusted Life Years (DALYSs) (the sum of years of potential life lost due
to premature mortality and the years of productive life lost due to disability) are
the result of overweight or obesity (WHO, 2020b). Experts forecast that the
obesity crisis will continue to grow. According to one study, over half of the global
population will be affected by overweight or obesity by 2030 (Hruby & Hu, 2015).
Another study projects that in absolute numbers, the overweight and obesity
population in 2030 will be 2.16 billion and 1.12 billion worldwide, respectively
(Kelly et al., 2008).

Obesity prevalence varies among populations and regions throughout the world,
shaped by proximal and distal factors that interact to produce the condition. Distal
factors are “upstream” determinants of health that indirectly affect proximal or
“downstream” determinants that have a direct influence on health (Lakerveld &
Mackenbach, 2017). Proximal determinants of obesity include people’s social
and physical environments, lifestyles, behaviours and physiological factors. Distal
determinants are systemic and include legal, political, cultural and institutional
factors (Swinburn et al., 2011).

Distal and proximal determinants work together to put certain demographic
groups at greater risk of obesity. In general, people in urban areas have higher
obesity rates than people in rural areas, due to diets of low-nutrient, high fat food
and sedentary behaviour (Algarni, 2016). Obesity has also been linked with socio-
economic status (SES), although the direction of this relationship depends on a
country’s level of economic development. In low income countries, people with
higher SES are more likely to suffer from obesity, whilst conversely, in high-
income countries, people with higher SES are less likely to suffer from obesity
(Cohen et al., 2013; Pampel et al., 2012). This reversal may reflect different

patterns of consumption and physical activity among higher SES groups in low-
25


https://www.ncbi.nlm.nih.gov/pubmed/?term=Lakerveld%20J%5BAuthor%5D&cauthor=true&cauthor_uid=28564658
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mackenbach%20J%5BAuthor%5D&cauthor=true&cauthor_uid=28564658
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mackenbach%20J%5BAuthor%5D&cauthor=true&cauthor_uid=28564658
http://obesity.imedpub.com/a-review-of-prevalence-of-obesity-in-saudi-arabia.php?aid=17699#corr

income and high-income countries. In low-income countries, higher SES may
lead individuals to consume high-calorie food and perform little physical activity,
whilst in higher income countries, higher SES may prompt individuals to eat
healthily and engage in regular exercise (Pampel et al., 2012). It may also reflect
different patterns in low SES groups too. For instance, in low income countries,
a higher proportion of low SES groups will suffer extreme undernutrition.
Education’s effect on obesity is mediated by gender and economic development:
in higher income countries, education levels are inversely related to obesity,
meaning that those who have more education are less likely to suffer from
obesity. In lower income countries, however, a positive association exists
between gender and education, and obesity is exacerbated by gender (Cohen et
al., 2013). Understanding the relationships amongst obesity determinants is
critical to developing programmes that address complex pathways to the disease

and inequalities in the distribution across social groups (Devaux et al., 2011).

Global obesity rates disaggregated by demographic variables, including gender,
age, education, country and region (Figure 1.2), are available from the WHO
(WHO, 2020c). In terms of gender, in 2016, the global obesity rate was 11% for
adult males, and 15% for adult females (WHO, 2020c). The highest mean BMI
rate by geographic region was the Americas (27.6%), followed by Europe (26.4%)
and the Eastern Mediterranean (26.1%) (WHO, 2017b). In addition, in some
countries, obesity rates are rising sharply, especially in the high-income Arabian
Gulf region, including KSA, Bahrain, Kuwait, Oman and Qatar (Samara et al.,
2019).

Figure 1.2: Prevalence of obesity by region, Adapted from WHO, 2017
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1.6.2 Epidemiological Context of Obesity in the Gulf Region

As noted in section 1.6.1, obesity in the Gulf region is rising at an alarming rate
(Al-Saeed et al., 2007; Musaiger, 2011). The six Arab Gulf states - KSA, Bahrain,
Kuwait, Oman, United Arab Emirates and Qatar - are some of the countries with
the greatest share of people with overweight and obesity. In these countries,
about 60% of the population are people with overweight and half of these (30%)
have obesity (Samara et al., 2019). In KSA, the number of adults who are
clinically overweight or obese has tripled over the past 30 years (WHO, 2019).
Public health experts point to several possible factors that may contribute to this
dramatic rise, including economic growth after the discovery of oil in the 1960s
(Kelly et al., 2008). In particular, as in other countries, the rise in individual and
national wealth has allowed Saudis a more sedentary lifestyle and access to

westernized foods high in fat and sugar and sugary drinks (Algarni, 2016).

Over the past 10-15 years, there have been several epidemiological studies in
KSA documenting obesity prevalence and associated risk factors among adults
(and children). These have largely been cross-sectional, focusing on rates
nationally and among social groups and regions (Ahmed et al., 2014; Al-Ghamdi,
2018; Al-Nozha et al., 2005; Al-Nuaim, 2012; Al-Quwaidhi et al., 2014; Al Shehri
et al., 2013; Elbadawi et al., 2015; El Nashar et al. 2017; Garawi et al., 2015;
Horaib et al., 2013; Memish et al., 2014). Al-Quwaidhi et al. (2014) examined
national surveys on adult obesity and reported that the prevalence of obesity
increased from 22% in 1990-1993 to 36% in 2005. Extrapolating from existing
secondary data, Al-Quwaidhi et al. (2014) projected that obesity would increase
from 21% in 1992 to 78% in 2022 among Saudi women and from 12% to 41%
among Saudi men (Figure 1.3). Memish et al. (2014) conducted a national survey
to examine obesity (and risk factors) in KSA among a sample of 10,735
individuals ages 15 years and older. The results indicated that 28.7% of the
sample had obesity, with higher prevalence among women (33.5%) than men
(24.1%). Garawi et al. (2015) reported that in five national surveys undertaken
between 1989 and 2005, obesity prevalence was significantly higher amongst

Saudi women than amongst men.

Figure 1.3: Projection of Obesity Prevalence in KSA, Al Quwaidhi et al., 2014
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Evidence suggests that obesity rates vary by geographic region in KSA. For
instance, Al-Othaimeen et al. (2007) conducted a cross-sectional study
evaluating the prevalence of obesity among 19,598 individuals in 2,837
households and reported findings by city. In Riyadh, the capital of KSA, 21.7% of
adults were identified as having obesity, making it the sixth ranked city with
obesity in the nation. In Hail, the city with the highest rate, 33.9% of adults were
reported as having obesity. More recently, Ahmed et al. (2014) conducted a
cross-sectional study of 5,000 Saudi adults in the Hail region, finding an obesity
rate of 71% in women compared with about 56% in men. Regional differences in
the prevalence of obesity have been reported in several other studies (Al-
Qahtani, 2019; Al-Raddadi et al., 2019; Alzahrani et al., 2016; El Nashar et al.,
2017; Sabra, 2014) with most finding higher obesity rates amongst women than
men in their samples. Given this disparity in rates, there is a vital need for public
health interventions that promote weight loss among Saudi females (De Nicola et
al., 2015).

Multiple studies in KSA show a relationship between obesity and T2DM (Alqubali
et al., 2017; Al-Shahrani & Al-Khaldi, 2013; Koura et al, 2012; Memish et al.,
2014), cardiovascular disease (Garawi et al., 2015; Kalaf et al., 2016; Koura et
al, 2012), breast cancer (Elkum et al., 2014) and hypertension in Saudi adults
(Abolfotouh et al., 2012; Alanazi et al., 2018; Alqubali et al., 2017; Al-Shahrani &
Al-Khaldi, 2013; Mehmood et al., 2016; Memish et al., 2014). These comorbidities

have increased substantially over the past 20-25 years (Al-Nuaim et al., 1997;
28


https://www.ncbi.nlm.nih.gov/pubmed/?term=Al-Raddadi%20R%5BAuthor%5D&cauthor=true&cauthor_uid=31632623
https://www.sciencedirect.com/science/article/pii/S1658361216300324#!

Alzaman & Ali, 2016; Fatani et al., 1987). According to a report by the Saudi
Arabian Ministry of Health (MOH), approximately 0.9 million people were newly
diagnosed with diabetes (both types) in 1992, rising to 2.5 million people in 2010,
an increase of more than 2.7 times in the incidence rate in just under two decades
(The Ministry of Health Statistics Report, 2015). During this time, the cost of
treatment and healthcare for diabetes rose by more than 500%. Estimates
suggest the direct cost of diabetes is now close to 14% of the total health
expenditure in KSA (Alhowaish, 2015; Alwin Robert et al., 2017).

A recent overview of diabetes studies found varying prevalence rates of T2DM
across KSA regions. These ranged from 18.2% (in 2004—-2005) in a study in the
Eastern province (Al-Baghli, 2010) to 31.6% in 2011 in a study in Riyadh (Al-
Daghri, 2011). Focusing on the Riyadh region only, Al-Daghri et al. (2011)
concluded that the age-adjusted prevalence rate of T2DM between 1997 and
2011 increased from 14% to 29% among women and from 12% to 35% among
men. Cardiovascular disease prevalence rates also grew, from 6.2% to 6.9%
between 2000 and 2010.

Several researchers in KSA have explored the relationship between obesity and
comorbidities in young adults. Abolfotouh et al. (2012) examined body
composition and metabolic abnormalities in 501 Saudi university students (aged
18-26 years) and found that when the waist circumference and BMI increased,
the risk of the most prevalent metabolic disorders increased, experienced by 42%
of students. The authors also showed that obesity was associated with
hypertension, high systolic blood pressure and high diastolic blood pressure. In
a cross-sectional study of 405 medical students in Arar, Mehmood et al. (2016)
found that 30% had obesity/overweight; among these, 11% had hypertension.
Alanazi et al. (2018) conducted a cross sectional analysis of the association
between obesity and pre-hypertension (not hypertension but it is a condition when
the blood pressure of an individual is above the ideal level) and hypertension
among young adults with overweight and obesity in Arar. Findings showed that
52% of females and 59% of males were pre-hypertensive. Moreover, 18% of
participants with overweight and 41% of participants with obesity were pre-
hypertensive or hypertensive compared with 3% of underweight/normal weight
participants. Koura et al.'s (2012) cross-sectional study of 370 young female

adults identified obesity as the second most prevalent risk factor for
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cardiovascular diseases (physical inactivity being the most prevalent). The same
study showed that obesity and overweight were strong predictors of pre-

hypertension.

Gender is often a key factor in the relationship between obesity and chronic
diseases, which may result in distinct findings. To assess risk factors for breast
cancer, Elkum et al. (2014) conducted an unmatched case-control study on 1,172
women in KSA, finding 76% of women with breast cancer had obesity/overweight,
higher than the prevalence of 61% in the control group of women without breast
cancer. Resistance to breast cancer screening among Saudi women further
exacerbates this situation; despite the availability of free services, approximately
92% of Saudi women over 50 years old have never had a mammography and
around 89% had not had a breast examination in the last year (El Bcheraoui et
al., 2015).

1.7 Obesity Management

1.7.1 Obesity Management Through Lifestyle Change, Pharmacotherapies
and Surgery

Behaviour change in diet and physical activity remains the most common weight
loss strategy (MacLean et al., 2015) and the safest option among different obesity
treatments (Montesi et al., 2016; Wadden et al., 2011). However, diet modification
alone does not always produce significant or sustained weight loss (Dansinger et
al., 2005). For instance, a successful weight loss is typically not less than 5-10%
of bodyweight, as it may produce overall significant improvement in health
(MacLean et al., 2015). For those who are unable to achieve durable change,
there are alternative treatments, namely pharmaceutical or surgical interventions.
However, in many cases, these procedures remain controversial due to safety

and efficacy concerns (Bessesen & Van Gaal, 2018).

Patients with overweight are generally prescribed drug therapies only if they have

attempted at least a 6-month lifestyle intervention without success, and have

either BMI 228kg/m? with a comorbidity, e.g. T2DM, hypertension or high

cholesterol, or BMI 230kg/m? (NICE, 2014; Saudi Guidelines on the Prevention

and Management of Obesity, 2016; Wyatt, 2013). Thus, pharmacotherapies are
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not intended for unnecessary "cosmetic" weight loss (NICE, 2014; Wyatt, 2013)
and may be prescribed only in combination with a healthy diet and exercise
programme. Behavioural treatment and nutrition counselling are also highly
recommended to complement behaviour modification and pharmacotherapy
(Seagle et al., 1998).

Anti-obesity drugs have been approved in many countries, including the USA,
European Union, Australia, and Japan. These drugs vary in effectiveness and
side-effects but tend to promote greater weight loss than lifestyle changes alone
(Bessesen & Van Gaal, 2018). For example, an American study found that when
used as an adjunctive therapy to lifestyle intervention, obesity medications,
namely lorcaserin, orlistat, and top-dose phentermine plus topiramate-ER,
produce greater mean weight losses and greater likelihood of achieving clinically
meaningful 1l-year weight loss than placebo (Yanovski & Yanovski, 2014).
Because of the potential risks of obesity drugs, clinicians should discontinue
medication for patients who do not respond with weight loss =25% within a 12-
week time period, thereby decreasing exposure to the potential harms of drug
treatment when there is little likelihood of long-term benefit (Yanovski & Yanovski,
2014).

Patients with BMI greater than 35kg/m? and T2DM or cardiovascular disease may
be considered for surgery when other treatments have not been successful
(Mechanick et al., 2009; NICE, 2014; Saudi Guidelines on the Prevention and
Management of Obesity, 2016). Sleeve gastrectomy, gastroplasty and gastric
bypass are the most common surgical procedures performed for weight loss.
Whilst some health benefits have been documented (e.g. resolution of diabetes,
hypertension, obstructive sleep apnoea etc.), the literature does not consistently
demonstrate long-term weight loss success from bariatric surgical procedures
(Boeka et al., 2010; Buchwald et al., 2004; Livhits et al., 2010; Lynch, 2016;
Ogden et al., 2005). Moreover, severe complications from these operations, such
as gastric obstruction or infection, have been reported (Pandolfino et al., 2004).
Surgical interventions are then only the first step in a long-term weight
maintenance strategy that involves changes in dietary habits and levels of

physical activity to maintain surgical results (Jumbe et al., 2016).
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1.8 Behaviour Change

Human behaviours play a critical role in promoting or preventing morbidity and
mortality (Danaei et al., 2009; Parkin et al., 2011) and despite medical advances,
remain the largest source of variance in health-related outcomes (Schroeder,
2007). Understanding these behaviours and the environments in which they take
place is crucial to developing effective evidence-based interventions and policies
to minimize avoidable disease and death (Office of Behavioural and Social
Sciences Research, 2006). Behavioural theories are a tool to undertake this type
of analysis and develop effective behaviour change programmes. They help
detect changes that have occurred, explain or describe change dynamics, and
identify factors influencing intervention outcomes (Davis et al., 2015). Their
application in intervention planning promotes understanding of the causal
mechanisms of change and makes replication, modification, and the scaling up
of effective interventions more probable (Michie & Johnston, 2012). Given these
many benefits, the UK Medical Research Council's (MRC) guidance for
developing and evaluating complex interventions advocates using theory in
intervention design and evaluation (Campbell et al., 2000, 2007; Craig et al.,
2008; Glanz & Bishop, 2010).

Theoretical approaches can be divided into two types. Explanatory behaviour
theories help to describe a problem and explain why it occurs, allowing
researchers to better predict behaviour and devise responses that target
modifiable factors (Agar, 2008, Glanz & Rimer, 1997; Head & Noar, 2013).
Behaviour change theories identify interactive and dynamic behaviour change
processes (Agar, 2008; Head & Noar, 2013) and are used to inform intervention
design and guide evaluation (ECDC, 2013). For instance some of the predictive
theories of behaviour change are Health Belief Model (HBM) and Theory of
Planned Behaviour (TPB). On the other hand, some of the dynamic theories of
behaviour change are Transtheoretical/Stages of Change (TTM) and Social
Cognitive Learning Theory (SCLT) (Michie et al., 2018). All of these theories are
described in detail in section 1.8.1. Overall, behavioural models are typically
based on more than one theory and may be informed by empirical findings (Ajzen,
1991).
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1.8.1 Behavioural Theories and Models

A variety of health behaviour theories and models exist, however, the most
commonly used are: The Health Belief Model, the Stages of Change
(Transtheoretical) Model, and the Social Cognitive Learning Theory and the
Theory of Planned Behaviour (Sallis & Owen 2008). Each incorporates a range
of concepts and methods to explain relationships or causal pathways influencing
behaviour (Michie et al., 2008). None of these theories were directly utilised in
the current thesis. However, the Theoretical Domains Framework (TDF), the
model | use to assess factors influencing food-related and physical activity
behaviours among study participants, synthesizes these approaches and other
psychological theories to create constructs/domains to explain behaviour change
(Michie et al., 2005). It is therefore important to understand the rationale
underpinning these central theories and therefore the Health Belief Model, the
Stages of Change (Transtheoretical) Model, the Social Cognitive Learning

Theory and the Theory of Planned Behaviour are described below.
Health Belief Model

The Health Belief Model (HBM) is derived from cognitive psychology and was
developed in the 1950s to explain and predict health-related behaviours,
particularly the uptake of health services. In the 1980s, the HBM was expanded
to address limitations and increase its predictive capacity. Today, the model
includes six central constructs that function to influence behaviours and decisions
regarding disease prevention and management. These are: 1) perception of
susceptibility, with individuals acting based on belief about vulnerability to
disease; 2) perception of severity, with individuals acting on belief about the
potential seriousness of contracting a disease or of failing to treat it; 3) perception
of benefits, which is belief that taking action to reduce the threat of disease is
beneficial; 4) perception of barriers, which is belief that there are impediments or
costs to taking action; 5) cues for action, which are triggering mechanisms; and
6) self-efficacy, which is belief that one can successfully achieve an intended
action (Champion & Skinner, 2008; Montano et al., 2008).
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While the HBM attempts to predict health-related behaviours by accounting for
differences in beliefs and attitude, it does not account for other factors that
influence health behaviours. These include economic or environmental factors

shaping health-related action (Hahm et al., 2008).
Theory of Planned Behaviour

The Theory of Planned Behaviour (TPB) is an extension of the theory of reasoned
action and addresses the latter's main shortcoming (Ajzen & Fishbein; 1975;
Ajzen & Fishbein 1980). Unlike TRA, TPB recognizes that behaviour is not always
voluntary and cannot always be controlled (Arafat & Ibrahim, 2018). Thus, in
addition to considering attitudes, norms, and intentions, TPB takes perceived
behavioural control (PBC) into account to explain behaviour. PBC can be likened
to self-efficacy and is defined as the perceived ease or difficulty of successfully
performing a behaviour. According to TPB, action is determined by three factors:
behavioural beliefs (beliefs about a behaviour), subjective norms (beliefs about

the expectations of other people) and PBC (Kagee & Freeman, 2017).

Supporters of TPB argue that it is able to predict all forms of behaviour. In
contrast, opponents maintain that TPB is only able to predict deliberate behaviour

and not automatic behaviour (Kan & Fabrigar, 2017).
Transtheoretical (Stages of Change) Model

The Transtheoretical/Stages of Change (TTM) model was developed in the late
1970s based on studies to understand behaviour related to smoking cessation
(Prochaska & DiClemente, 1983). The model posits that health behaviour change
IS a process that contains five steps: pre-contemplation, contemplation,
preparation, action, and maintenance (West, 2005). In pre-contemplation, an
individual is not yet thinking about changing a behaviour. In the contemplation
stage, an individual expresses intent to change a behaviour, while remaining
unsure about changing. In the preparation stage, an individual intends to take
steps to change, usually soon, and is less unsure about change. In the action
stage, an individual makes clear, visible lifestyle modifications. Finally, in the
maintenance stage, an individual works to manage temptations and prevent
relapse (West, 2005).
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The transtheoretical model can be defined as a ‘circular’ process, as it is possible
to relapse to a previous stage; hence, a cycle form. Awareness of this cycle has
helped in the development of 58 different health programmes based on people’s
tendency to return to prior behaviours. The model considers the role of time in
the process, and groups are analysed to identify which demographics are most
responsive to specific interventions; however, the model does not focus on the

social context where change occurs.
Social Cognitive Learning Theory

Psychologist Albert Bandura based Social Cognitive Learning Theory (SCLT) on
his earlier social learning theory (SLT), creating the new name to better reflect
the role of cognition in the learning process (Bandura, 1999). SCLT develops a
framework to help better understand, predict, and change people’s behaviour
(Green & Peil, 2009). According to SCLT, learning takes place in a social context
with a reciprocal and dynamic interplay between personal factors, the
environment, and behaviour. People learn through their own experiences as well
as by observing the actions of others and the outcomes of those behaviours.
SCLT holds those cognitive processes, based on past experiences, are mainly
responsible for how behaviours are acquired and regulated, and it is these
processes that determine how prior experiences are interpreted, whether they

are retained and how they affect future action (McEwen & Wills, 2014).

A substantial amount of research has been conducted in relation to SCLT,
exploring various theoretical issues, such as learning rewards and behaviour
stability. However, SCLT is wide-ranging and complex, making it challenging to

operate it entirely.

1.8.2 Intervention Development Models

Well-designed interventions are critical to addressing public health problems in a
sustainable and effective manner. Increasingly, researchers and practitioners are
seeking to identify and synthesise the various actions involved in developing
complex interventions to create more comprehensive and systematic approaches
to intervention design and evaluation (Croot et al., 2019). Despite this emphasis,
many intervention development models remain focused on individual behaviour

change and/or require technical ability, time and resources that are not available
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to most early researchers (Wight et al., 2015). Some of the more prominent
intervention development frameworks are: The Precede-Proceed model (Green
& Kreuter, 2005), the RE-AIM framework (Glasgow et al., 1999), Intervention
Mapping (IM) (Bartholomew et al., 2016), and the Medical Research Council
(Craig et al., 2008). These models are discussed below.

The Precede-Proceed (PPM) Planning Model

The Precede-Proceed planning model (PPM) encompasses both planning and
evaluation phases. Precede, the planning part of the model, is composed of five
phases. (PRECEDE stands for Predisposing, Reinforcing, and Enabling
Constructs in Educational Diagnosis and Evaluation). Each of the phases
proceeds in a strict linear fashion and consists of pre-intervention assessments
in the following community domains: social; epidemiological; behavioural and

environmental; educational and ecological; and, administrative and policy.

The Proceed part of the model provides the structure for implementing and
evaluating public health interventions. (The acronym stands for policy, regulatory,
and organizational constructs in educational and environmental development.)
The first step in Proceed is to design and implement a program. Next, and in
sequential order, Proceed involves a process evaluation to determine if the
program reached the desired population and goals; an impact evaluation to
assess the change in behaviour; and an outcome evaluation to determine if there
is a decrease or increase in the incidence or prevalence of the identified
behaviour (Green & Kreuter, 2005).

The PPM takes an ecological approach to intervention development,
implementation and evaluation. While it focuses on outcomes, the model does not

provide any guidance on theories or intervention techniques to use.

RE-AIM Framework

The RE-AIM Framework is comprised of five indicators to assess the impact of
interventions: Reach, efficacy/effectiveness, adoption, implementation and
maintenance. Reach captures the percentage of people from a given population
who participate in a programme and describes their characteristics. Effectiveness

measures change in a variable of interest and the outcomes of the programme.
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Adoption is the percent of possible settings (e.g., organizations) and staff that
have agreed to participate in the programme. Implementation assesses the
extent to which a programme is delivered consistently, and the time and costs of
the programme. Finally, maintenance assesses long-term effects and attrition of
individuals and organizations in the project (Glasgow et al., 1999).

The RE-AIM framework is contextual and practical and is applicable across a
wide range of interventions, populations, settings and behaviours. However,
rather than discussing specific intervention or policy techniques for changing
behaviour, the model is focused on determining which programme elements will
enable sustainable adoption and implementation of effective interventions
(Michie et al., 2011).

Intervention Mapping

Another ecological approach to intervention development is Intervention Mapping
(IM) (Bartholomew et al., 2016). IM follows six steps to develop health promotion
programmes. Each of the six steps comprises several tasks that integrate theory
and evidence, and the completion of tasks in one step produces a product that
can be used as a guide for the next step. However, the steps making up the
planning process are iterative rather than linear and planners can move back and
forth between tasks and steps. The steps are: (1) conduct a needs assessment;
(2) specify performance and change objectives (3) programme design, including
choosing theory and evidence of change methods; (4) refine programme; (5)

implementation; and (6) evaluation.

Intervention Mapping provides a comprehensive and prescriptive intervention
development framework. However, it is extremely time-consuming, difficult for

first time users, and requires extensive theoretical knowledge.

The Medical Research Council (MRC) Framework

The Medical Research Council (MRC) has published guidance for developing
and evaluating complex interventions involving several interacting components
(Craig et al., 2008). The MRC framework identifies four key phases in intervention
development: development; feasibility/piloting; evaluation; and implementation.

The MRC framework views intervention development as an iterative process,
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involving several passes through the different phases (Craig et al., 2008;
O’Cathain et al., 2019).

1.8.3 Theories and frameworks used in this thesis

Many intervention development models do not offer any guidance on how to
choose theories. This makes selecting an appropriate theory for intervention
design difficult, especially as there are numerous options that share similar or
overlapping concepts (Michie et al., 2005). There is also little information
available on how to select a suitable theory for a particular task, with most
researchers drawing from a small number of theories that are routinely used in
the field (Painter et al., 2008). However, by using a “standard” theory rather than
one better matched to the purposes of the intervention and the target population,

studies may fail to make the most of a theory’s advantages.

Even when a researcher choses one or more theories to guide an intervention, it
may not consider the full range of possible influences on a behaviour, excluding
potentially important variables. For example, the Health Belief Model and
Transtheoretical (Stages of Change) Model do not address the broader social

contexts in which behaviour takes place.

The Theoretical Domains Framework (TDF) (Michie et al., 2005) was specifically
developed to address the multitude of existing theories and overlapping concepts
as well as the lack of guidance concerning their application. It is also a framework
that explicitly pays attention to cognitive, affective, social and environmental
influences on behaviour. The TDF is discussed in next section.

Michie et al. (2011) reviewed 19 frameworks for behaviour change interventions
(or intervention development frameworks) to assess their comprehensiveness,
coherence, and link to an overarching theory of behaviour. Neither the Precede-
Proceed model nor the RE-AIM model were included in the review, since they do
not describe specific intervention techniques aimed at changing behaviour.

Michie et al. (2011) identified nine intervention functions and seven policy
categories across the 19 frameworks but observed that no model covered the full
range of the intervention functions or policies on its own. Only a handful of
frameworks offered coherence and were linked to a model of behaviour change.
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The authors also concluded that most intervention development frameworks do
not provide a systematic approach to analysis of the target behaviour or to the
‘theoretically predicted mechanisms of action’ (p. 2). (Michie et al., 2011). They
singled out intervention mapping (IM) as a uniquely systematic approach that
maps behaviour to its theoretical determinants in order to identify pressure points
for change. However, IM fails to take into consideration all of the possible
influences on a behaviour that exist within a behaviour system. In addition, Michie
et al. (2011) argued that none of the intervention frameworks followed a
systematic process for selecting appropriate theories to guide the intervention.
For example, although the Medical Research Council framework advises that
intervention design should be based on theory, it does not discuss how to choose
or apply theory. As | draw on the MRC Framework, along with the BCW, to
develop this thesis’ intervention, it will be discussed in more detail in section 1.13.
This topic is also explored in more detail in Chapter 5. In brief, | developed the
BHL programme using the MRC framework to structure the overall step-based
approach, while specifically applying the BCW to understand the target behaviour
and to identify mechanisms for behaviour modification.

Ultimately, Michie et al.’s critical analysis of existing frameworks prompted the
development of a new framework that addresses existing limitations: The
Behaviour Change Wheel (BCW). The BCW is coherent, grounded in a model of
behaviour, and includes all possible intervention functions and policies. Like
intervention mapping (IM), the BCW follows a step-by-step process to
intervention design. Unlike intervention mapping (IM), which attempts to link
behaviour directly to theoretic determinants, the BCW recognizes that behaviour
may stem from a combination of components in a system. In fact, the BCW brings
together 83 theories from disciplines such as sociology, psychology, and
economics to allow for a comprehensive analysis of a target behaviour in context
that accounts for the individual, social and environmental factors influencing

behaviour. The BCW is introduced below.

1.8.4 Behaviour Change Wheel and Theoretical Domain Framework

The current study combines two approaches, the BCW (Michie et al., 2011) and
the TDF (Cane et al., 2012; Michie et al., 2005), to conduct a thorough
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assessment of the factors influencing weight management and identify

intervention approaches.

Contents of Behaviour Change Wheel

The BCW consists of three, interconnected layers (Figure 1.4). At its centre is the
COM-B model which identifies influences on behaviour to inform future
interventions. The COM-B is an interactive system, including capability (C),
opportunity (O) and motivation (M), the three factors necessary for a behaviour
change to occur (B). Figure 1.4 illustrates how the TDF domains are connected
to the BCW.

Figure 1.4: Behavioural Change Wheel (adopted from Michie et al., 2014)
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Capability is defined as the psychological or physical capacity to engage in a
behaviour. For example, knowledge of nutrition — understanding how and why to
follow nutrition guidelines — is a psychological capacity factor that may activate
or inhibit healthy eating. Likewise, cooking skills — knowing how to prepare food
- is a physical capacity that may activate or inhibit healthy eating. Opportunity
includes factors external to the individual that discourage or encourage
performing a behaviour. These include social opportunity (e.g. social pressures
or cultural norms affecting physical activity or healthy eating) and physical
opportunity (e.g. aspects of the physical environment such as time or access to
40



facilities in which to cook and consume healthy meals or exercise). Finally,
motivation may be reflective or automatic. Reflective motivation involves self-
conscious processes, such as evaluation, that activate or inhibit performance of
a behaviour. Automatic motivation reflects emotions, urges and
reflexive/conditioned reactions that encourage or discourage performing a
behaviour (Michie et al., 2011). For instance, an individual’'s engagement with a
specific physical activity or healthy eating behaviour may be facilitated or inhibited
by conscious intention or belief about whether an activity is good or bad or by
existing habits and emotional states (e.g. guilt or shame) around food and

exercise. Figure 1.5 demonstrates the contents of COM-B model.

Figure 1.5: COM-B Model (Michie et al., 2014)

M

Surrounding the hub of the BCW (Figure 1.4) is a second layer that includes the
TDF, which is described below. The third layer consists of nine intervention
functions (education, persuasion, incentivisation, coercion, training, enablement,
modelling, environmental restructuring and restrictions). These intervention
functions are intended to create the conditions necessary to generate behaviour
change. These intervention functions can then be linked to behaviour change
techniques (BCTs) using the BCT Taxonomy v1 (BCTTv1l) which includes 93
BCTs organized into 16 categories (Michie et al., 2013). A BCT is an intervention
component that is designed to enable behaviour change by strengthening factors

that facilitate behaviour change or improving factors that hinder behaviour
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change (Dauvis et al., 2015). For instance, it is possible to theorise that the BCT
“Graded Tasks” may change one’s behaviour through the increase in one’s self-
belief in their capabilities. The graded tasks have been shown to be simply
applicable tasks that are achievable but difficult through behaviour performance
(Michie et al., 2013). Comparatively, BCT “Restructuring the Social Environment”
can be theorised to be the possible changes in the behaviour through decreases
in negative social influences. The restructuring of the social environment has
been noted as changes in the social environment that result in improved
behaviour performance levels or the development of barriers to negative
behavioural traits (Michie et al., 2013). Moreover, BCTs can be used alone or as
part of a multi-component intervention (Michie et al., 2013). For example,
behavioural practice/rehearsal is one of the BCTs that has been shown to
effectively encourage increased physical activity (Howlett et al., 2018). Finally,
the outer layer identifies seven policy categories that can be used to help
implement intervention functions. For instance, education can be linked with
communication/marketing policies as methods of delivery to affect behavioural
change (Michie et al., 2011).

Rationale for Behaviour Change Wheel

The BCW is based on a synthesis of 19 existing behaviour change models across
multiple academic disciplines (Michie et al., 2014). It provides researchers with a
comprehensive and systematic approach to designing behavioural interventions
based on understanding behaviours in context and identifying behavioural
targets. Researchers are able to advance from an issue’s behavioural diagnosis
to an intervention through the development of the Behaviour Change Wheel
(BCW) (Michie et al., 2014). This is strongly connected to behaviour change
theory and correlates with respective data on intervention functions that are able
to direct interventions to an environment or demographic. It also provides clear
evidence in order to implement behaviour policy. The main positive aspects of
the BCW and BCTs are that they enable intervention designers to take a
systematic approach to implement the optimum behaviour change intervention
(Atkins & Michie, 2015). This is achieved by selecting intervention components
taking into account the specific population, resources available and context. The
BCW has been beneficial in understanding behavioural developments in a variety

of contexts, including physical activity (Webb et al., 2016) and diet (McEvoy et
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al., 2018). Moreover, the BCW provides researchers with step-by-step guidance
for intervention development which can be clearly reported and more easily

replicated.
Contents of Theoretical Domain Framework

To create the TDF framework, a collaboration of experts integrated 33 models of
behaviour change, creating 128 concepts that were then grouped into 14 domains
(Atkins et al., 2017; Cane et al., 2012). The 14 domains include: knowledge; skills;
social/professional role and identity; beliefs about capabilities; beliefs about
consequences; intentions; goals; optimism; memory, attention and decision
processes; environmental context and resources; social influences; emotion;

behavioural regulation; and reinforcement (Figure 1.4).
Rationale for Theoretical Domains Framework

The TDF provides a coherent frame to assess determinants of behaviour, making
behaviour change theory easier to implement by researchers (Richardson et al.,
2019). Mapping data to the TDF’s domains allows researchers to systematically
identify factors influencing behaviour and barriers and facilitators to behaviour
change (Nilsen, 2015). Whilst many frameworks consider individual factors
affecting behaviour, the TDF is broader in focus and includes social and

environmental factors.

TDF is beneficial for various reasons, such as providing the potential for a
theoretical base to implement research studies. Furthermore, it also covers
possible reasons for the slow evidence/theory transition into practice by
identifying the barriers to the behaviour change. Moreover, it is considered a
method to progess from theory-based investigation into intervention (Atkins et al.,
2017). Numerous factors prove potentially influential in this process, such as the
development of an evidence-based intervention and the overall implementation
being dependent on a clear evaluation of the enablers and barriers to the changes
in behaviour. Accordingly, a theory-based assessment enables these specific
factors to be systematically identified, which ultimately provide guidance to the
implementation and evaluation strategy (French et al., 2012). Moreover, it is
possible that better understanding of behaviour changes are developed through
this process (Albarracin et al., 2005; Michie & Prestwich, 2010; Noar &

Zimmerman, 2005).
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Various theories and hypotheses have been proposed to explain different
behaviours (Michie et al., 2014). Nevertheless, health professionals without a
background in psychology normally find it challenging to fully comprehend these
theoretical models (Michie et al., 2005). TDF supports the application of
theoretical approaches to behaviour change interventions (Cane et al., 2012;
Duncan et al., 2012; Francis et al., 2012), creating a process that is more
accessible for these users. For example, a recent systematic review by Cowdell
& Dyson (2019) indicates that the BCW seems to be sufficient for the
development of health behaviour change interventions. Additionally, Richardson
et al. (2019) showed that the TDF/BCW approach can be used to combine
guantitative and qualitative evidence for a better understanding of behaviour

change.

1.9 Effect of Health Intervention Programmes on Obesity

Obesity has traditionally been viewed as a personal problem requiring individuals
to take responsibility for treatment. It was only with the global obesity epidemic
that a shift to population-level preventative strategies to reach diverse groups of
people occurred. However, results from large-scale studies indicate that
promoting weight loss through health interventions is not straightforward. Rather,
population-level change requires coordinated multi-level (individual, community
and national) treatments to affect positive outcomes. Moreover, these strategies
must align with the needs of targeted populations within different environments
to be successful (Dyer, 1994, Sim et al., 2010).

Current National Institute for Health and Care Excellence (NICE) guidelines on
the management and prevention of obesity in adults suggest that to be effective,
an intervention should include multiple components, specifically a combination of
nutrition education, physical activity and behavioural change (NICE, 2014). A
meta-analysis of randomised controlled trials found that behavioural treatment
interventions (e.g. relapse prevention, goal setting, cognitive restructuring) have
a significant positive effect on adherence to weight loss programmes among
adults with obesity (Burgess et al., 2016). Another systematic review of

experimental studies showed that the most promising mediators for weight loss
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and physical activity in adults were psychological determinants such as self-

efficacy, self-regulation and positive self-image (Teixeira et al., 2015).

1.10 Obesity and the Obesogenic Environment in KSA

An obesogenic environment refers to “the sum of influences that the
surroundings, opportunities, or conditions of life have on promoting obesity in
individuals or populations” (Swinburn & Eggar, 2002). Put more simply, an
obesogenic environment promotes weight gain and inhibits weight loss. Within
KSA, a complex mix of personal, socio-economic, cultural and
environmental/physical design factors support or contribute to obesity. Many of
these factors can be traced back to centuries old customs and religious beliefs,
while others reflect more recent trends and behaviours (De Nicola et al., 2015).

Because of the complex nature of environments and the diversity of environments
that people occupy, it is limiting to categorize environments as either wholly
supportive of health or unsupportive of health (Stokols et al., 2003). While many
dimensions of Saudi society promote unhealthful eating patterns and physical
activity, this influence is not universal; however, the following discussion explicitly

focuses on the environmental factors that encourage obesity.

1.10.1 The Geography and the Climate of KSA

As Figure 1.6 shows, KSA is in the Gulf region in southwest Asia. Most of the
country experiences a desert climate except for the province of Asir on the
southwest coast. The desert climate generates little rainfall and produces high
temperatures; the summer is especially hot with an average temperature of about

45° C, although readings up to 54° C are not uncommon (Weather Online, 2020).

The country’s extreme hot weather affects people’s physical activities and habits.
Outdoor physical activity is limited to relatively short seasons and activity at other
times requires indoor facilities (Al-Nozha et al., 2007; AlQuaiz & Tayel, 2009). In
times of hot weather, less strenuous endeavours, such as visiting malls or sitting
in coffee shops, may be preferred over outdoor sports or recreation (Choguill,
2008).
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1.10.2 Vision 2030 and Health Promoting Policies of KSA

KSA is considered one of the highest income countries in the world (World Bank,
2017). Despite this wealth, recent low oil prices have forced the government of
KSA to implement drastic structural changes to improve the economy. For
instance, crown prince Mohammed bin Salman and King Salman bin Abdul-Aziz,
the rulers of KSA, developed a strategic plan called “the 2030 Vision” in order to
improve the country’s status in multiple areas, such as health, education, tourism
and infrastructure. In particular, the plan aims to diversify the economy by
privatising health care and the education sectors (CIA, 2017). One of 2030
Vision’s major goals is to reduce the prevalence of obesity among citizens of KSA
by 2030.

Several new initiatives to promote healthier lifestyles have been introduced in
conjunction with the 2030 Vision plan. Some of these policies are: a) passage of
a law to allow female fitness centres to open in Saudi Arabia in 2017 (Arabnews,
2017); b) introduction of physical activity classes in female public schools in 2017
(Reuters, 2017); c) government initiated quality of life programmes associated
with the Vision 2030 plan that emphasize healthy lifestyle behaviours; d) a law
requiring a printed notice of a meal’s calories on restaurant menus in 2019
(Arabiya Network, 2017); and e) the establishment of an excise tax of 50% on
carbonated drinks and 100% on energy drinks in 2017 and the addition of a 50%
excise tax on sugar sweetened beverages in 2019 (Alhareky et al., 2021, KPMG,
2019).

Whilst these policy changes may have a significant future effect on reducing
obesity, it is still too early to assess their full impact. For example, studies
evaluating the effect of the excise tax on sugar sweetened beverages, soft drinks
and energy drinks show varying results, depending on their outcome variable.
Two recent studies analysing the impact of the tax on sales volume reported a
per capita reduction in purchases of soft drinks and energy drinks since the tax
was implemented (Alsukait et al., 2020; Megally & Al-Jawaldeh, 2020).
However, another study focusing on children’s consumption of energy drinks and

soft drinks found no statistically significant change in the proportion of children
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consuming these beverages since the tax was implemented (Alhareky et al.,
2021).

Figure 1.6: Map of KSA, adapted from CIA, 2017
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1.10.3 The Religious and Cultural Characteristics of the KSA Community

The KSA is an Islamic country and religious law and custom dictate that females
should be kept apart from males in all public (non-domestic) sectors. This is
especially evident in the education sector. For example, private and public
universities and schools are completely segregated. Female students are taught
face-to-face by females alone, and male and female students are prohibited from
entering one another's institutions. As employees, females and males work in
separate buildings and can communicate only by virtual means or telephone,
except in the medical field. Given strict sex-segregation regulations, the current
study focuses on female university students only, since | am a female

investigator.

Historically, sex-segregation has acted as a barrier to girls’ and women’s
participation in physical activity. As noted previously, physical activity classes in
female schools were introduced only in 2017. Moreover, until recently, there was
a shortage of gender-segregated fitness facilities for women (Musaiger et al.,

2013) and even today, the fees for female-only gyms are higher than for male-
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only gyms (as there are fewer in the marketplace). While women and girls have
been granted more opportunities to participate in physical activity and sport, there
are still obstacles that remain, due to longstanding gender norms that are

grounded in law or social expectations (e.g., notions about acceptable dress).
1.10.4 The Built (Urban) Environment in KSA

The built environment and spatial arrangements, especially in urban areas, have
played an important role in promoting obesity in KSA. Traditional urban design in
Saudi cities emphasized narrow and shaded streets that supported pedestrian
travel via walking and cycling as well as other community activities. However,
with modernisation, cities became more crowded and densely populated. These
areas expanded to include extensive road networks and separate zoning for
residential and commercial areas, reducing greenery and public space for
entertainment and exercise (Al-Hazzaa et al., 2007; Musaiger et al., 2013; Sidawi
& Hariri, 2012). Large distances between homes and other establishments
discouraged daily walking and reliance on automobiles significantly reduced
physical activity levels. In recent years, municipalities around the country have
begun to try and offset these conditions by creating parks, walking trails and
community recreational spaces in the hope of encouraging physical activity and

combating the obesity crisis.

1.10.5 Traditional Food and Physical Environments in KSA

As previously noted, KSA has experienced rapid economic growth and
modernisation over the last four decades (Papandreou et al., 2008), resulting in
rising standards of living and substantial changes to lifestyle factors and
behaviours. Prior to modernisation, most people’s daily routines created very
different experiences with food production and consumption and physical activity

than exist today.

In 1950, just prior to the rapid transformation of Saudi society, approximately 20%
of the country’s population resided in cities. Forty percent lived as Bedouin
nomads, herding sheep, goats and camels in the desert terrain, while another
40% were widely scattered in agricultural settlements. The two groups worked
together rearing livestock, and the nomads played a vital role transporting food

and other goods between the agricultural areas. Whether nomads or farmers,
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people’s daily regimens encouraged vigorous physical activity and promoted lean
figures (Al Hazzaa, 2004) in both men and women (Bakhotmah, 2012).

The traditional Bedouin diet was dependent chiefly on the livestock they raised;
fresh milk, butter, cheese and yoghurt were staples. In addition, wheat soups and
porridge were common, and dates were a regular part of meals. Meat was eaten
only on special occasions (such as feasts, weddings and visits from guests), and
while families raised chickens, they were generally a source of eggs. Hawayij (a
spice blend) was used to season food. Flat breads such as fatir and kimaje were
dietary mainstays and were used at meals to scoop up other foods (Abu-Saad et
al., 2001).

Today, many of the basic ingredients used in traditional Bedouin meals can be
found in everyday Saudi dishes, which have grown more complex over time and
have been influenced by other cultures (Heyer, 2012). Common foods include
fava beans, wheat, rice, yoghurt, dates and chicken (Adam et al., 2014). Popular
meals include Kabsa, the national dish, composed of rice cooked with lamb or
chicken, vegetables and spices. Similar rice dishes include bukhari, rozi, biryani,
or mandi. Wheat based foods include harees, a porridge-like dish cooked with
meat, and gerish, gorsan, marqooq, and marassia. Dates, dried fruits and nuts,
along with sweet tea or coffee, are often served as appetizers or snacks and

sweet desserts finish meals.

From a nutrition standpoint, traditional Saudi food is healthful. Foods tend to be
high in fibre and low or moderate in fat content. However, some dishes, especially
rice-based meals such as Kabsa, are higher in carbohydrates, and desserts are

often sugary and calorie dense (Al-Faris, 2017).
1.10.6 Nutrition Transitions in KSA: Fast and Processed Foods

In the past 20-30 years, food preferences have become more ‘westernized’ in
KSA and have altered the nutritional content of diets. This ‘nutrition transition’
stems from socio-economic changes in Saudi society and the globalisation of
food markets, which have altered consumption patterns (Adam et al., 2014; De
Nicola et al., 2015). The transformation in Saudi food culture did not occur
immediately but developed through the modernisation processes that followed
the rise of the oil industry in the1960s.
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Urbanisation spread quickly after the oil boom as new cities emerged and older
ones grew in size. Demographic shifts drove this development as nomadic people
and villagers left their rural communities and settled in cities for economic and
occupational opportunities due to rising standards of living. While just 31% of the
population in KSA lived in cities in 1960, this share rose to 49% in 1970 and 66%
in 1980. Today, more than 84% of the population resides in metropolitan areas
(The World Bank, 2021).

With national prosperity, the Saudi government invested significant funds in
modern farming technology and irrigation systems, bringing about advances in
food production, processing and distribution and increasing the country’s overall
per capita food supply (Adam et al., 2014). However, even as KSA has achieved
self-sufficiency in the production of some commodities, such as wheat, eggs, and

milk, the country remains dependent on imports for the bulk of its food needs.

While outside food influences were present in KSA before the current period,
largely due to expatriate oil workers, the Saudi population’s desire for western
cuisine truly took off in the 1980s with the introduction of satellite TV and later,
with the availability of the internet. Disposable income and foreign advertising
joined to create an appetite for foreign products (Heyer, 2012).

As in other non-western countries, fast-food corporations successfully and rapidly
penetrated the Saudi market and their advertising and influence prevailed over
other restaurants and businesses (Heyer, 2012; Ritzer 1991). As of 2020, the
Saudi fast-food market was dominated by US-based chains, including
McDonald’s, Pizza Hut, Burger King, KFC, Starbucks, and Domino's Pizza.
Successful local fast-food chains include Al Baik, Herfy, Kudu and Al Tazaj
(Mordor Intelligence, 2021).

The popularity and availability of fast-food chains is evident in data collected from
a KSA smartphone application used to identify local businesses. In 2013, more
than a million Saudis used the application each month and the most frequent key

word in searches was “restaurants” followed by “sweets,” “pizza,” and “Burger

King.” Seventy-seven percent of users also searched for food establishments that
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delivered, reflecting a preference for dining at home in front of the television (De
Nicola et al., 2015) Figure 1.7 provides an example of the most popular food

searches in one month among Saudis using the application.

Figure 1.7: Top 10 Restaurants searched for using smartphone application in
one month in KSA, 2013.

International,
8% Pizza, 11%

Seafood, 7%
Italian, 5%

Lebanese, 6%

Local food, 22%

Asian, 8% Oriental, 11%

Source: Adapted from Insights from Saudi Consumers by Jeeran, 2013 in De Nicola et al., 2015.

Data based on a sample of 80,000 active Saudi user of the smartphone app in October, 2013.

While food is plentiful, varied and affordable in contemporary KSA, the nutritional
quality is often poor. Saudis are consuming more food that contains harmful fats,
polyunsaturated fats, sugar, sodium and white flour and that has lower vitamin,
protein and fibre content (Al Othaimeen et al., 2007; Naeem, 2012). The ultra-
processed food that is prevalent is made from additives and industrial ingredients
that are extracted or refined from whole foods. These substances include oils,
hydrogenated oils and fats, flours and starches, variants of sugar, and cheap
parts or remnants of animal foods (Monteiro, 2013). Ultra-processed food is
harmless when consumption is limited or a part of a well-balanced diet, but its
availability, low-cost and convenience coupled with pervasive and insistent
advertising gives these products a commercial advantage over fresh or whole
foods (Swinburn et al., 2011).
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The increase in the number of international fast-food chains and the regular
consumption of fatty, salty and highly processed food have contributed to KSA’s
current obesity epidemic (Al-Mahroos & Al-Roomi, 1999) and rise in chronic
diseases, such as diabetes, hypertension, heart disease and some cancers.
Other dietary changes, such as reduced intake of fruits (except for dates),
vegetables and whole grains have aggravated the problem (Memish et al., 2014;
Musaiger, 2017). In a study of obesity and dietary behaviours in KSA, Memish et
al. (2014) found that 81% of 10,735 respondents reported eating less than three
daily servings of fruits and vegetables, failing to meet WHO and the Food and
Agriculture Organization's (FAO) recommendation to consume at least 400g (five
portions) of fruits and vegetables per day to prevent chronic disease (Musaiger,
2017). A recent meta-analysis of nutrition studies found that eating twice the
minimum recommendation of fruits and vegetables (10 servings or 800g per day)
provided even greater protection against morbidity and mortality (Aune et al,
2017).

1.10.7 The Contemporary Physical Activity Environment and Physical
Activity Behaviours in KSA

Besides dietary changes, there has been an increase in sedentary behaviour
among the population of KSA. The change in physical activity behaviours was
brought on by the same cultural and socio-economic shifts that altered the Saudi
food system (De Nicola et al., 2015). While agricultural and nomadic lifestyles
involved rigorous physical activity, urbanisation and mechanisation led to a
marked reduction in physical activity, at work and during leisure time. For
example, the widespread use of the automobile eliminated the need to expend
significant energy walking to most destinations. As with change in the Saudi food
system, the rise in sedentary behaviour has played a part in rising

overweight/obesity and chronic disease rates (De Nicola et al., 2015).

The WHO (2020d) provides specific guidelines for weekly physical activity for
adults (aged 18-64 years), including duration and intensity of exercise. However,
studies indicate that many adults fail to meet these standards. El Bcheraoui et al.
(2013) found that an estimated 4.5 million people (35% of the population) in KSA
over 15 years of age were physically inactive, and an additional 3.4 million (26%)

performed low levels of physical activity. Only 3.5 million (7%) achieved vigorous
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levels of physical activity, and 1.7 million (13%) met moderate levels of physical
activity per week. Al Hazzaa’s (2007) observational study showed that 72% of
adults in KSA did not perform any form of vigorous physical activity that lasted
more than 10 minutes per week. Overall, more than 40% of respondents were
physically inactive, 34% were minimally active and 25% were physically active.

As noted previously, women and girls in KSA are less physically active than men
due to a range of personal, social and environmental barriers (Albawardi et al.,
2016; Al-Eisa & Al-Sobayel, 2012; Al-Hazzaa, 2018; Al-Mohaimeed & Elmannan,
2017; Algout & Reynolds, 2014; Awadalla et al.; Khalaf et al., 2013; Majeed,
2015). Al-Eisa & Al-Sobayel (2012) conducted a cross-sectional study to examine
the relationship between health beliefs of women of KSA (and associated
psychological constructs) and physical activity. The authors found a high level of
being insufficiently active (low active) among 161 respondents, with step counts
in the range of 5000-7499 steps per day, a level of activity usually associated
with adults 65 years of age or older (Chan et al.,2004; Miller & Brown, 2004).

Al-Eisa and Al-Sobayel (2012) also observed that women’s health behaviours
were associated with health beliefs, particularly health locus of control, which
refers to one’s beliefs about what controls health, and self-efficacy, which refers
to one’s ability to manage stressors and take action leading to a specific outcome.
In specific, higher internal health locus of control (meaning a person believes
positive health is a result of personal efforts) was positively associated with higher
performance of physical activity, whilst external health locus of control (meaning
a person believes that positive health is the result of outside forces) was
negatively associated with it (Wallston et al., 1978). Al-Eisa and Al-Sobayel
(2012) argue that these findings must be analysed within the context of the social
system of KSA, which remains male-controlled, potentially leading to women’s
lower internal sense of control and lower self-confidence. To address this issue,
the authors encouraged practitioners to empower women to take responsibility

for maintaining personal and family health.

Using data from a representative national survey, Memish et al. (2014) also
reported very low levels of physical activity among women, with 75% of
respondents reporting little or no exercise weekly. The study further revealed

differences in prevalence of obesity status (BMI) among women with different
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educational attainment: women with high school education had a lower
prevalence of obesity than those with primary education or less. Memish et al.
surmised that this difference did not reflect inconsistencies in physical activity
performance between the two groups but represented healthier eating decisions
made by high-school educated women of KSA, resulting in their lower obesity

rates.

Elsoadaa’s (2013) study of 1,500 adult women in Makkah governorate in KSA
found stark differences in obesity rates between women and women of other
educational attainment. Surveys revealed that 93% of “illiterate” respondents had
obesity compared with 58% of elementary/intermediate educated participants,
45% of secondary-university educated participants and 68% of post-graduate
educated participants. The authors did not provide an explicit explanation for the
relationship between education and obesity, although they did discuss the impact
of socio-economic status on obesity, noting that less well-off people have lower
access to “resources, knowledge of nutrition and health, food choices, and
physical activity at work and in leisure time” (p. 861). However, Elsoadaa’s (2013)
survey relied on convenience sampling, therefore some caution is required when

interpreting the findings.

Albawardi et al. (2016) examined levels of physical activity and BMI of 420 female
office workers of KSA. Most of the participants had obesity or overweight (58%)
and were physically inactive (52%). The results showed a higher prevalence of
obesity and overweight among older women, those with lower incomes and those
working in the public sector. It should be noted that Albawardi et al.’s findings
may not be generalizable since they were based on data from a cross-sectional

study using purposive sampling.

Focusing on psychosocial determinants of obesity, Algout and Reynolds (2014)
interviewed seven women of KSA, aged 26 to 43, considering bariatric surgery.
The women reported multiple barriers to weight loss, including distress, poor body
image, failure to fulfil gender roles, feelings of stigmatisation, lack of social
support in behaviour change efforts and obstacles accessing female-only

facilities for exercise.

Collectively, these studies highlight that obesity is a critical public health concern

in KSA. The evidence also shows that obesity is strongly associated with social,
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economic and cultural factors, impacting social groups, including women,
differently. Creating programmes that effectively address these disparities will not

only improve individuals’ lives but enhance community and national wellbeing.

1.11 Prevention and Management of Obesity in KSA

1.11.1 Health System Practices for Managing Obesity in KSA

In KSA, the private and public healthcare systems are under the supervision of
the Ministry of Health. The public system provides close to 80% of health
services, whilst the private system provides the rest (Almalki et al., 2011).

Services are free for all citizens using the public health care system.

At the local level, primary health care centres (PHCC) oversee obesity
management, serving as entry points into the wider healthcare system. This
broader network includes secondary healthcare, specifically hospital treatment,
and tertiary healthcare, which addresses obesity through surgical procedures. As
mentioned earlier, Vision 2030 of KSA focuses on transforming healthcare
delivery in KSA by reducing the role of the government and expanding the

market-based (private) system (Al-Hanawi et al., 2019).

Approximately 14,000 individuals use the free services provided by PHCCs each
year (MOH KSA, 2018). However, the centres’ physicians and nurses do not
engage in obesity management (MOH KSA, 2017). Dieticians become available
only after patients develop serious obesity complications, when patients are
referred to secondary care centres (hospitals) for treatment (MOH KSA, 2017).
Surgical interventions, such as gastric bypass, are available for patients with
morbidly obesity and are managed under tertiary care. However, these
procedures are not commonly performed since they are highly invasive and may
result in adverse effects, such as severe malnutrition (Malinowski, 2006).
Furthermore, even though medical workshops are now available to train PHCC
physicians in obesity treatment (WHO, 2018), understaffing of personnel places
significant pressure upon physicians, who are responsible for addressing weight
problems. Al-Ghamdi et al. (2018) surveyed physicians, nurses, dieticians and
health educators in five districts in Riyadh city. The study found multiple

constraints to obesity treatment in PHCC, including lack of time, shortage of
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patient educational materials, low patient compliance and inadequate training

and financial incentives for staff (Al-Ghamdi et al., 2018).

The approach countries take to treating obesity differs depending on the internal
structure of their healthcare delivery systems. Figures 1.8 and 1.9 provide a
contrast in how obesity is managed in KSA and the UK. In the UK, obesity
management in primary care is part of a wider health management strategy
(Maryon-Davis, 2005). PHCC practice nurses in the UK assume responsibility for
a larger share of obesity management and treatment cases than in KSA, where
GPs and PHCPs manage care (Maryon-Davis, 2005). Moreover, the health care
system in the UK is centralised and better equipped to provide appropriate levels
of care to the general population, in contrast to KSA. Even though obesity
management in KSA is based on three tiers of care (primary, secondary and
tertiary) like the UK system (MOH KSA, 2017), KSA has fewer non-medical

professionals to provide support.

Figure 1.8: Weight management pathways in KSA (MOH, 2018)

A

3

Bariatric surgery in selected cases

2
Secondary Health Care (hospital-based treatment)

1

Primary Health Care (Training of physicians in PHCC and
distribution of posters and brochures to the public)
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Figure 1.9: Weight management pathways in the UK, reproduced from Maryon-
Davis, 2005
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giving support material on dieting and physical activity

1.11.2 Responses to the Obesity Epidemic in KSA

In response to alarming levels of obesity, health experts and practitioners in KSA
have called for strategic national action to address the crisis. Their
recommendations include promoting obesity management at the primary
healthcare level; building workforce capacity; and establishing public policies
targeting food, healthcare and the built environment (Alghamdi et al., 2017; Al-
Hazzaa et al., 2014; Al-Kadi et al, 2018; Al-Quwaidhi et al., 2014; Azzeh et al.,
2017; Samara et al. 2019). Given the high rate of obesity among women,
researchers have recommended creating programmes to specifically target this
population. These include gender-specific health education (Al-Haramlah et al.,
2015), work-based physical activity programmes (Albawardi et al., 2016), and

interventions focused on self-efficacy and social support (Bajamal et al., 2017).

Despite these proposals, little attention has been paid to designing or evaluating
weight interventions in the KSA weight management literature. In fact, a

systematic review of the literature on physical activity in Gulf region countries
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(Mabry et al., 2016) identified just six publications focusing on interventions, with
two from KSA, including a quasi-experimental study focused solely on physical
activity among female college students (Al-Eisa et al., 2016) and a cross-
sectional study on patients in the primary health care centres in Qassim (Midhet
& Sharaf, 2011). In the intervention in Qassim, practitioners were trained to
educate patients on smoking, diet, and physical activity to modify behaviours, and
a survey was distributed before and after the intervention to assess change in
behaviour. Participants reported an increase in consumption of fruits and
vegetables and a decrease in consumption of high calorie foods. Because the
study did not measure patient weight but relied instead on self-reports, self-

reporting bias may have affected results (Midhet & Sharaf, 2011).

Another systematic review on overweight and obesity among adults in the Gulf
States (Balhareth et al., 2019) documented just seven interventions, with four in
KSA (Albassam et al., 2007; Alghamdi, 2017; Midhet & Sharaf, 2011; Yar, 2008).
Among these studies, one was an observational study focusing on weight
management practices among females attending diet clinics in KSA (Albassam
et al.,, 2007). Two others were conducted in primary health care centres
(Alghamdi, 2017; Midhet & Sharaf, 2011), and one examined university medical

students, but did not report anthropometric measurements (Yar, 2008).

Whilst the obesity crisis has required urgent response from health officials and
related stakeholders (MOH KSA, 2017), it has only been in the last decade that
KSA introduced national guidelines to monitor obesity management (Al-Majwal
et al., 2009). In 2016, an education prevention programme was developed by the
MOH to prevent child obesity in school settings. Initial efforts to address obesity
among adults in KSA have involved the distribution of brochures on obesity
management in hospitals and shopping malls. However, these initiatives are
mainly focused on increasing knowledge rather than supporting behaviour
change more broadly. As a result, they do not meet national guidelines on obesity
treatment which specify that behaviour change strategies are necessary in the
prevention and management of obesity long-term (NICE, 2014; MOH KSA,
2017).

Currently, there are no weight loss interventions targeting students with
overweight/ obesity in KSA. Therefore, there is an urgent need to develop,

implement, and evaluate obesity prevention and management programmes
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tailored for different stages of the life course, together with parental and/or family
involvement if needed for a multifaceted approach (MOH KSA, 2017). As
discussed previously, a sustainable multi-component programme should include
physical activity and nutrition education components with support for behaviour
change, which may positively impact obesity management (Chang et al., 2017,
MOH KSA, 2017).

1.12 Obesity and Obesogenic Behaviours among University Students

Early adulthood is recognized as a vulnerable time for weight gain. This life stage,
which primarily includes individuals 19-25 years old, is marked by a series of life
transitions, such as graduating high school and starting college. Young adulthood
involves rapid adjustment to unfamiliar physical and social environments. It also
involves critical psychosocial development and identity formation, leading to
greater independence, sense of self and autonomy in decision-making (Arnett,
2010; Gall et al., 2000; Nelson et al., 2008). For university students, newfound
independence and academic demands (Silliman et al., 2004) combine to limit
physical activity (Von Ah, 2004) and produce unhealthy eating habits (Anderson
et al., 2003), such as skipping meals and overconsuming fast food (Niemeier et
al., 2006; Von Ah, 2004).

Given that poor diets and sedentary behaviours are common, weight gain is an
issue for up to two-thirds of university students (Vadeboncoeur et al., 2015),
particularly during their first year at university (Crombie et al., 2009; Crombie et
al., 2012; Economos et al., 2008; Gropper et al., 2009; Gropper, 2012; Gunes et
al., 2012; Jung et al., 2008; Lloyd-Richardson et al., 2009; Pliner & Saunders,
2008; Smith-Jackson & Reel, 2012; Yakusheva et al., 2011). For example,
studies show that first year university students’ weight is typically higher at the
end of the academic year than at the time of enrolment (Levitsky et al., 2004;
Mihalopoulos et al., 2008). Overall, students tend to gain anywhere from 1.8 - 4.1
kilograms in their first 2 years of university (Anderson et al., 2003; Gillen &
Lefkowitz, 2011; Lewis et al., 2000; Racette et al., 2005; Strong, 2008).Some
research has also explored changes in BMI among university students. In

general, findings are consistent with those for weight, showing small increases in
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BMI as students transition to university life (Levitsky et al., 2004; Morrow et al.,
2006; Provencher et al., 2009).

Emerging adulthood is a critical time for establishing healthy behaviours that
persist over the life course (Reed & Philips, 2005). Consequently, students who
engage in unhealthy behaviours and have overweight/obesity are more likely
remain so into adulthood (Srinivasan et al., 1996) and develop lifestyle-related
diseases, such as T2DM, cardiovascular disease, some cancers and
hypertension (Field et al., 2001). In addition, weight gain appears to be more
prevalent among young adults than other age groups (Nelson et al., 2008),
making it crucial to create programmes that promote weight management for at-

risk university students.

Despite the urgency, as noted earlier, very few international studies have focused
on interventions for university students with obesity, compared with studies on
children and older adults (Gary et al., 2006). Whilst prior research has focused
on the causes and correlates of obesity among male and female university
students in KSA, as far as | am aware, no studies have implemented and
evaluated lifestyle behaviour interventions among this population.

1.12.1 Prevalence and Risk Factors for Obesity Among University Students

Overweight and obesity prevalence is high among university students in high-
income countries (Peltzer et al., 2014). Whilst developed countries are focusing
more on young adults as an at-risk population for obesity, in low-income
countries, obesity among all age groups has only become a public health issue
in the last 10-15 years. Studies among university students in low- and middle-
income countries show significant obesity/overweight rates, with prevalence
ranging from a low of 10% (Nigeria) to a high of 59.4% (Egypt) (Pengpid & Peltzer,
2014; Peltzer et al., 2014). Peltzer et al.’s (2014) cross-sectional study of students
from 22 universities in 22 low and middle-income countries found that 22% had

overweight or obesity.

The causes of obesity among university students in high, low- and-middle income

societies are multifactorial. They include individual, social and environmental

determinants of obesity such as: socioeconomic status, lack of social support,

food beliefs, lifestyle behaviours such as poor diets and physical inactivity, time
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constraints, social media use, smoking and poor mental health (Deforche et al.,
2015; Nelson et al., 2008; Pengpid & Peltzer, 2014; Radzi et al., 2019; Sparling,
2007; Stok et al., 2018). In Peltzer et al.’s (2014) a multi-country study, younger
age, being born in a higher income country, physical inactivity, consciously
avoiding fat and cholesterol, current tobacco use, and childhood physical abuse
were positively associated with overweight or obesity in men. Among women,
older age, being born in a higher income country, frequent organized religious
activity, consciously avoiding fat and cholesterol, post-traumatic stress symptoms
and physical childhood abuse were positively related with overweight or obesity.
Peltzer et al. (2014) suggest that self-reporting of behaviours may explain the
study’s unexpected positive association between obesity and students’ conscious
effort to avoid fat and cholesterol, since actual diets may not correspond with
survey answers. They also speculate that the finding may reflect the tendency of
overweight or obese students to report adopting healthier food related behaviours
for weight loss. Ultimately, Peltzer et al. concluded that causality between

variables cannot be established since the study design was cross-sectional.

1.12.2 Factors Influencing Healthy Food Related and Physical Activity

Behaviours at Universities: A Socio-ecological Approach

The socio-ecological model addresses behaviour change at multiple levels and
considers the inter-relationship between people and their sociocultural, policy and
physical environments. The model identifies five levels of influence on health
behaviour and discusses the reciprocal relationships between them. The five
levels in the socio-ecological model include: intrapersonal, interpersonal,
organizational, community/environmental, and public policy (McLeroy et al.,1988;
Stokols, 1996). These are detailed in Figure 1.10.
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Figure 1.10: Socio-Ecological Model demonstrating the multiple levels of
influences on behaviour

Public Policy

Community
(cultural values, norms)

Organizational
(environment, ethos)

The socio-ecological model can be adapted to describe the relationship between
the individual (student) and their environment within the university system
(Deliens et al., 2014; Sogari et al., 2018). According to Sogari et al. (2018), there
are three levels that directly influence behaviour in university systems: 1)
intrapersonal factors — the personal, psychological characteristics specific to the
individual student, 2) interpersonal processes — the student’s social relationships
with family, friends, peers, university staff and educators, 3) the university
environment and student life, including formal and informal policies and rules,
spatial arrangements and physical design and so on. While they are not explicitly
a part of Sogari et al.’s model, it is reasonable to assume that external sources,
including macro level public policies and radio and television marketing and

advertising, impact on-campus behaviour.

The international literature lists multiple factors at the intrapersonal,
interpersonal, and university environment and student life levels impeding or
enabling students’ healthy food related and physical activity behaviours. The
broad range of factors clearly demonstrates the complexity of influences on
health-related behaviour in this population. At the intrapersonal level, the main
barriers affecting healthy eating behaviours include lack of motivation to prepare
food, food preference (taste), differing conceptions of “healthy” foods, poor eating
habits (e.g., irregular meals, snacking or consumption of junk food), lack of self-

discipline, state of mind/stress eating, and lack of food preparation knowledge or
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skills (Allom & Mullan, 2014; Ashton et al., 2017; Deliens et al., 2014; LaCaille et
al., 2011; Levitsky et al., 2004; Sogari et al., 2018; Van der Horst et al., 2011).

At the interpersonal level, lack of parental control over food habits, lack of social
support, and pressure from friends and from the media to consume unhealthy
foods are common barriers to healthy eating behaviours (Deliens et al., 2014;
Sogari et al., 2018). Finally, at the university environment and student life level,
barriers to healthy food related behaviours include: “all you can eat” dining halls
that encourage overeating; lack of healthy food options at campus dining facilities
or on campus meal plans; the cost of healthy food, lack of time to prepare
nutritious meals due to academic and other college life demands, and living on
and off campus (Ashton et al., 2017; Deliens et al., 2014; LaCalille et al., 2011;
Levitsky et al., 2004; Sogari et al., 2018).

In terms of physical activity, intrapersonal level barriers include: lack of
motivation, willpower and energy to exercise, not knowing how to use gym
equipment and poor body image/not liking to exercise in front of others (Allison,
et al., 2005; Daskapan, et al., 2006; LaCaille et al., 2011; Menon, 2008; Phillips
et al., 2009). Social constraints on physical activity involve pressure from family
to prioritise academic success over exercise and lack of social support from
friends (Arzu et al.,, 2006; Gbmez-Lopez et al.,, 2010). Lastly, university
environment and student life barriers include: lack of time to exercise due to
school-related responsibilities (e.g., exams), cost of fitness equipment, classes
and facilities and lack of campus fitness facilities (Allison, et al., 2005; Ashton et
al., 2017; Daskapan, et al., 2006; Gémez-Lopez et al., 2010; Menon, 2008;
Phillips et al., 2009).

1.12.3 Eating Habits and Physical Activity Among University Students of
KSA

In KSA, a number of studies have highlighted negative behaviours associated
with diet and physical activity among university students (Alfhaid et al. 2017; Al-
Otaibi et al., 2013; Khalaf et al., 2015). As in other countries, students are more
likely to gain weight at university and increase their risk of developing disease (Al
Qauhiz 2010; Al-Rethaia, 2010). Across studies, students have reported
insufficient intakes of fruit and vegetables; excessive snacking; skipping meals;
and consumption of high amounts of fat (Almutairi et al., 2018; Al-Otaibi, 2013;
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Algahtani, 2016; Algahtani, et al., 2019; Al-Rethaiaa et al., 2010). In addition,
studies report physical inactivity rates for male and female university students in
KSA as high as 60% (Alfhaid et al. 2017).

Although studies are somewhat limited, existing evidence suggests that female
young adults and university students have higher rates of physical inactivity than
their male peers, as discussed in section 1.10.3. For example, the national
prevalence of insufficient levels of physical activity in the population of KSA aged
15-24 years was 42% in males and 76% in females in 2013 (Moradi-Lakeh et al.,
2016). However, as Alzamil et al. (2019) point out, only a few studies on physical
activity among university students have used validated comprehensive physical
activity questionnaires, raising concerns about the reliability of findings. Alzamil
et al. (2019) conducted a cross-sectional study of 456 females attending health
science colleges of King Saud University. Using a validated self-report
instrument, the authors found that close to half of the university’s females were
physically inactive. When respondents were asked why they did not exercise
regularly, the most popular answer was lack of time (71%). Moreover, most
females exercised at home or alone at no set time during the day. In a cross-
sectional study on lifestyle behaviours in health and non-health colleges of KSA,
Almutairi et al. (2018) found that males were more likely than females to engage
in physical activity. The authors attributed this difference to cultural norms,
including restrictions on physical activity for females in KSA, such as bicycle

riding, which is culturally not accepted for women.

Alhakbany et al (2018) used a validated and comprehensive physical activity
guestionnaire in their cross-sectional study and found that 50% of female
university students were physically inactive (activity energy expenditure <600
metabolic equivalent minutes per week). Females who were physically active also
had a significantly higher intake of vegetables and fruits and lower chocolate and
candy consumption than physically inactive students. Whilst the study found that
physical activity was positively associated with some of the lifestyle habits of
university females, overweight/obesity was not associated with physical activity
or dietary habits. Alhakbany et al. (2018) suggest that reverse causation is one
explanation for these results, with females with overweight/obesity engaging in

physical activity and consuming low-calorie diets as a means to lose weight.
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Algahtani et al. (2019) conducted a cross-sectional study with a sample of 200
female university students in Riyadh, creating two groups, with obesity and
healthy weight (each with 100 students) to compare lifestyle behaviours and
weight management. In contrast to Alhakbany et al (2018), the authors found
significant differences in weight management behaviours between the two groups
(Algahtani et al. 2017). In terms of physical activity, females in the healthy weight
group reported higher levels of moderate physical activity than females in the
group with obesity (33% versus 19%, respectively). Results for dietary practices
showed no difference in caloric intake between the two groups; however, fat
intake was greater in the group with obesity. Snacking was also more common.
In terms of food choice, daily consumption of dates and salad dressing, rich in
fats, calories or sugar, were significantly higher in the with obesity group than in
the healthy weight group.

Algahtani et al. (2019) also identified different weight management practices
among females. In their study, 93% of respondents with obesity reported
engagement with methods to lose body weight. However, most of the practices
reported by participants were unhealthy and less likely to be effective long-term,
including skipping meals (59%) or fasting for long periods of time (37%). These
findings suggest weight management interventions providing nutrition education
and healthy behaviour modification could be helpful in addressing obesity among

university students.

The conflicting results from these studies suggest that more information is
needed concerning the complex relationships between obesity/overweight and
lifestyle risk factors among female university students in KSA. Once again, given
some differences in risk factors, these findings suggest that gender

considerations should inform university-based health promotion programmes.

1.12.4 Obesity Intervention Studies Targeting University Students

Despite several epidemiological studies with university students in KSA (Al-
Rethaiaa et al., 2010; El-Qudah et al., 2012; Hamam et al., 2017), there have
been no intervention studies on weight loss promotion for university students
(Willeboordse et al., 2016) and adults (Alghamdi, 2017). A recent meta-analysis
assessing the effectiveness of lifestyle-related interventions for weight

management among adults found only six studies conducted in Arab countries
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and judged them ineffective. The authors attributed the limited impact of lifestyle-
modification programmes to poor methodologies and the absence of expert

clinical supervision during the interventions (Kreidieh et al., 2018).

In contrast, accumulating evidence from intervention studies outside of KSA
indicate that weight loss programmes have been successful for students
attending universities and colleges, particularly multimodal strategies (Grim et al.,
2011; Plotnikoff et al., 2015). For example, Grim et al. (2011) conducted a quasi-
experimental, three arm study to compare a 10-week web-based physical activity
course with an in-person physical activity course and a health course. The goal
of the web-based intervention was to promote vigorous physical activity and
change outcome expectancies (anticipated consequences of a behaviour) and
behavioural constructs, such as self-regulation (ability to manage behaviours to
achieve goals) and self-efficacy (confidence in performing a behaviour). The
authors found that the intervention, which included lectures and three exercise
sessions per week, increased physical activity and positively impacted self-

regulation and outcome expectancy.

Belogianni & Baldwin (2019) conducted a “systematic review of systematic
reviews” to evaluate their methodological quality and overall effect. The authors
undertook a more rigorous assessment to address previous difficulties
synthesizing and interpreting the results of health promotion interventions, given
differences in design, measures and outcomes. After evaluating eight systematic
reviews and meta analyses, comprising 122 individual studies, Belogianni &
Baldwin determined that combining different modes of interventions (e.g. online,
face-to-face, environmental) may be a promising strategy for weight
management. They also stressed that interventions incorporating behavioural
theory techniques appeared to have a greater effect on behaviour change than
interventions without these techniques, strengthening support for combining

behaviour change with other modalities in weight loss promaotion.

Based on this evidence (and supplementary evidence discussed previously) as
well as the high prevalence of obesity among university students, especially
females, it is important to target this population by designing and implementing
lifestyle-modification programmes that incorporate diet, physical activity and
behaviour change components.
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1.13 Medical Research Council (MRC) Framework

Complex interventions consist of multiple components interacting with one
another and are commonly used in public health interventions to address weight
management and other public health issues. Given the dynamic nature of
complex interventions, researchers should take numerous factors into account
when conducting them, including the range of interacting components between
the intervention and control group; the range of behaviours that are essential for
the researcher who delivers the intervention and for the participants who receive
the intervention; number of targeted groups; variability of outcomes; and

problems in the implementation of the intervention (Craig et al., 2008).

There are several methods to develop complex interventions that address these
factors (as discussed in section 1.8.4). A recent ‘framework of actions for
intervention development’ to improve health considers is based on a review of
many of these methods/frameworks (O’Cathain et al., 2019). This approach views
intervention development as an ongoing and engaged process and consists of
eight categories of approach to developing an intervention. These include: 1)
creating an equal partnership with the people who will use the intervention to
inform decision-making throughout the development process; 2) centring the
intervention around the experiences of the target population; 3) basing the
intervention on published research evidence and existing theories; 4) ensuring
that the intervention can be implemented and used in the real world; 5) testing
intervention components to select those that are most efficient; 6) establishing a
phased and systematic approach to intervention development; 7) constructing an
approach to fit the specific intervention; and 8) combining existing approaches to

intervention development.

A previous section (1.8.5) compared generic intervention development
frameworks to the Behaviour Change Wheel (BCW) which was designed to
address their omissions and limitations (Michie et al., 2011). For my research, |
used one of the frameworks mentioned in the comparative discussion and
commonly employed by investigators developing and evaluating complex
interventions: The Medical Research Council (MRC) framework (Craig et al.,
2008). In this approach, interventions must be developed following a systematic
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approach, drawing on the existing literature and related theory and then

cautiously tested using a step-by-step method.

Intervention development models can be combined to produce more effective
results, and in this thesis, the design and implementation of the intervention is
derived from the MRC Framework and the Behaviour Change Wheel. In general,
the MRC framework provided the broad scaffolding to develop the intervention
(i.e. what steps to follow), and the BCW pointed to the specific mechanisms
required to drive behaviour change. The interplay between the MRC Framework

and BCW in developing the BHL programme is discussed in Chapter 5.

The MRC framework for complex interventions describes the four main stages of
the development and evaluation process. These are: 1) development, 2)

feasibility/piloting, 3) evaluation and 4) implementation.

Each stage is shown in figure 1.11 (Craig, et al., 2008).

Figure 1.11: Stages of MRC framework (Craig et al., 2008)

Feasibility/piloting

« Testing Procedures

« Estimating recruitment/retention
« Determining sample size

Development Evaluation

« Identifying the evidence base « Assessing effectiveness

« Identifying/developing theory « Understanding change process

* Modelling process and outcomes « Assessing cost effectiveness
E—

Implementation

» Dissemination

« Surveillance and monitoring
* Long term follow-up

Stage One: Development

The first stage of the MRC framework focuses on developing the complex

intervention and involves three steps. The three steps are as follows:

Step 1: Identifying the available evidence base: The first step in developing a

complex intervention is to identify existing literature on similar interventions as
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well as the methods used to assess them. If there is not a current systematic
review available, then such a review must be conducted and updated as the
assessment moves forward. This step is important because there must be the
anticipation of a positive result before the intervention is undertaken (Craig et al.,
2008).

Step 2: The Identification and Development of Appropriate Theory

At the start of development, a complex intervention’s rationale, expected
outcomes and means of change may be unclear. Thus, an important preliminary
task is to gain theoretical knowledge of the possible change process by making
use of existing evidence and theory together with new primary research, if
needed. This step should be followed when developing an intervention or

evaluating an existing intervention (Craig et al., 2008).
Step 3: A Demonstration of the Process and Outcomes

Useful information concerning the design of a complex intervention and
evaluation can be attained by modelling the intervention before performing a
large-scale evaluation. This may require a series of studies to improve the design
before undertaking a thorough evaluation. Another helpful approach is to conduct
an economic evaluation before a thorough evaluation, which may uncover
potential weaknesses or indicate that a large-scale evaluation is not necessary
(Craig et al., 2008).

Stage Two: Feasibility/Piloting

Evaluations are regularly facing many challenges, including problems of
acceptability, compliance, intervention implementation; recruitment and
retention, and smaller than anticipated effect sizes that could have been predicted
using pilot tests. To address these issues, the second stage of the MRC
framework includes three steps: testing the methods; estimating the retention
rate; and determining the sample size. This is accomplished by implementing a
pilot. However, the pilot does not need to be a full-scale model of the final
evaluation; it merely needs to analyse issues recognized during the development

stage.

Findings from a pilot study should be considered carefully when deciding the

numbers necessary for scaling up the evaluation. Indeed, effects and response

69



rates may differ when an intervention is implemented across a multiple setting
(Craig et al., 2008).

Stage Three: Evaluation

The third stage of the MRC framework is evaluation. Evaluation approaches differ
depending on the specific conditions and concerns of a study. The researcher
should be aware of the range of designs for interventions and choose one based
on the study’s characteristics, anticipated effects and potential bias (MRC, 2007).
Randomisation is the best method for preventing selection bias (Higgins & Green,
2008).

Stage Four: Implementation

The final stage includes full scale implementation of the intervention (Craig et al.,
2008). Researchers should decide which outcomes are key and which are less
important and consider how they will manage various outcomes in the analysis.
One primary outcome and a handful of secondary outcomes are best suited to
statistical analysis, although these may not reflect the most appropriate use of
the data or provide a fitting assessment of the success of an intervention with
effects across multiple domains. It is also vital to determine which sources of
variation in outcomes are important and to prepare for analysis of the relevant
subgroups. After the study’s completion, long-term follow up may be desirable to

determine whether short-term changes are maintained.

1.14 Conclusion

This chapter has presented contextual information on the prevalence and
aetiology of obesity in general, in KSA and among female and male university
students. The next chapter will discuss the rationale, aims and methodology of

this thesis.
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Chapter 2: Rationale, Aims and Methodology

2.1 Introduction

This chapter provides an overview of the rationale, aims and methodology of this
thesis. It also describes the circumstances that prompted a change in direction
for my thesis in 2020. This shift involved substituting semi-structured interviews
exploring the impact of a piloted programme to replace the planned randomised
controlled trial (RCT) to assess the effectiveness of a weight management
programme (based on previous research contained in this thesis). Because the
early version of the weight management intervention was assessed via a
feasibility study, this thesis includes a protocol for the RCT based on evidence

from this research and the methods for conducting the planned RCT.

2.2 Rationale for Research among Female University Students

As discussed in the previous chapter, early adulthood (19-25 years) is a life stage
that gives rise to circumstances and challenges that make weight gain more likely
(Fedewa et al., 2014; Gropper et al., 2012; Nelson et al., 2008). It is a transition
period to developmental growth and lifestyle change, including reduced physical
activity (Gordon-Larsen et al., 2004), increased independence and heightened
autonomy in decision-making (Nelson et al., 2008). During this phase, university
students often struggle to maintain a healthy diet and regular physical activity
(Cluskey & Grope, 2009). Targeting university students for health promotion is
therefore essential to address these challenges, particularly since emerging
adulthood is a critical period for developing life skills and cognitive beliefs, such
as self-efficacy. Students who adopt healthy lifestyle habits during university
years are more likely to maintain these behaviours long-term (Nelson et al.,
2008). However, there are limited weight management studies on this vulnerable
age group compared to research on children and older adults with obesity (Gary
et al., 2006). In the Kingdom of Saudi Arabia (KSA), no evaluation of lifestyle

modification interventions for university students has been conducted (Kreidieh
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et al., 2018). Given the high levels of obesity among college students, especially
female students, with obesity rates up to 48% (Al Qauhiz, 2010), there is an
urgent need to design and assess weight management programmes targeting

this population.

2.3 Significance of the Research

This research study fills the gap in existing literature on obesity management to
promote weight loss and healthier lifestyles among female university students in
KSA. The research provides preliminary evidence on the use of a multicomponent
approach which integrates diet and physical activity with the support of behaviour
change techniques (BCTs). The design and assessment of this research
recognizes factors related to Saudi culture, religion and language. This
information helped to develop, pilot and refine a weight management programme
titled Better Healthy Lifestyle (BHL) to reflect eating and physical activity patterns

shaped by social norms and culture of KSA.

2.4 Main Research Question

The original intent of this thesis was to develop and design a weight management
programme titled Better Healthy Lifestyle (BHL) targeting female university
students in a manner consistent with the culture and norms of KSA. Development
of the programme was based on the Medical Research Council (MRC) framework
applying a systematic eight step approach and using the Behaviour Change
Wheel (BCW), Theoretical Domains Framework (TDF) and specific Behaviour
Change Techniques (BCTs) to promote healthy food related and physical activity
behaviours. The final research step was to going to assess the programme’s
effectiveness in a large-scale randomised controlled trial (RCT). Based on this

agenda, my original research question was:

1. Does a multicomponent weight management intervention, conducted at a
university in Riyadh, KSA, increase weight loss among female participants
who are overweight (BMI 225kg/m?) or obese (BMI 230kg/m?) compared

with a control group of students who did not participate in the intervention?

72



Unfortunately, the final stage of the original plan became impracticable after the
COVID-19 pandemic in spring 2020 and the decision of the government of KSA
to impose a lockdown in March 2020. Under the government's COVID
restrictions, schools, shops, restaurants and other facilities were closed and
inessential travel was banned, effectively confining residents to their homes for
most or all of the day. At the time of the lockdown, | had completed all the
research stages of this thesis except implementation of the multicomponent RCT.
These earlier research stages included: 1) a systematic review of the
effectiveness of weight management interventions for female university students,
2) a focus group study on barriers and facilitators to healthy eating and physical
activity for female university students, 3) design of the intervention and 4) a

feasibility study of the proposed intervention.

As an alternative to the RCT, | made the decision to explore the impact of the
intervention in the feasibility study using phone interviews with the pilot’s

participants. The additional questions for this thesis thus became:

2. What are participants’ perceptions of changes in their dietary or physical
activity since the intervention?

3. What do participants perceive as barriers and facilitators to maintaining
healthy food related and physical activity behaviours after the
intervention?

4. What do participants perceive as barriers and facilitators to maintaining
healthy food related and physical activity behaviours during the COVID-19
lockdown?

5. What do participants perceive as the most and least valuable aspects of

the intervention?

2.5 Research Aim

The original aim of this research study was to develop and implement a theory-

and evidence-based public health weight management intervention for female

university students in KSA and assess its effectiveness via an RCT. However, as

mentioned above, the COVID-19 pandemic made this impossible and instead,

after developing and piloting the intervention, | conducted one-year follow-up

interviews with participants of the feasibility trial to investigate their experiences
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maintaining healthy food related and physical activity behaviours. As a result, the
main aim of the modified study became to develop, pilot and refine a theory- and
evidence-based public health weight management intervention for female
university students in KSA. | plan to conduct an RCT of the refined intervention
at a future date.

2.6 Objectives and Scope of Research

This thesis comprises six stages that provide comprehensive information to
develop a suitable weight management intervention (BHL) for female university
students in KSA. Each stage matches the phases of the MRC framework. These
stages, their objectives, and the chapters in which they are discussed are
described below:

The first two stages of my study (systematic review, focus group discussions)
were conducted to inform the development of the BHL programme (stage three
of my study) and followed the MRC framework, particularly the development
stage. The fourth (feasibility trial) and fifth (semi-structured interviews) stages of
my study assessed the feasibility and the effectiveness of the intervention and
explored the long-term impact of the intervention to meet the second (feasibility)
and third (evaluation) stages of the MRC framework (Figure 2.1). Originally, |
planned to meet the implementation stage of the MRC framework (stage 6 of my
planned study), but this was not possible due to the COVID-19. However, the
methods for full scale implementation of the intervention are described in this
thesis (Chapter 9).

Each research stage and its aims are described below:

1. Stage One: Systematic Review (Chapter 3)
To identify and evaluate available evidence in the literature on the
effectiveness of weight management interventions for female university

students.

2. Stage Two: Focus Group Discussions (Chapter 4)
To identify the barriers and facilitators to healthy lifestyle behaviours

(healthy food related and physical activity) and enablers and barriers to
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attending sessions of a proposed weight loss programme among female
university students in KSA. These insights helped to devise the BHL
intervention that was built on existing knowledge about lifestyle
modification programmes for female university students, whilst focusing

on specific cultural influences of KSA on weight loss for this population.

3. Stage Three: Design a multi-component programme (Chapter 5)

To identify and incorporate findings from the above two stages to design
a multidimensional weight loss programme that included nutrition
education, physical activity and behaviour modifications tailored to female
university students in KSA and based on the Medical Research Council
(MRC) framework, using the Theoretical Domains Framework (Cane et al.,
2012; Michie, et al., 2005) and the Behaviour Change Wheel approach
(Michie et al., 2011).

4. Stage Four: Feasibility trial of the intervention (Chapter 6)

i) To evaluate the time needed to deliver the weight loss sessions in
order to determine an appropriate timeframe for the intervention
before implementing a full-scale programme.

i) To assess the feasibility of the methods used in the trial.

iii) To evaluate the acceptability of and compliance with the weight loss
intervention among a sample resembling the planned target

population.

5. Stage Five (modified): Telephone interviews (Chapter 8)

i) To evaluate the acceptability of the weight loss intervention
implemented in the feasibility trial, focusing on facilitators and
barriers to weigh loss maintenance.

i) To assess how the COVID-19 lockdown impacted weight loss
maintenance behaviours.

iii) To determine the most and least helpful aspects of the programme.
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6. Stage Six: Modification of the BHL programme and methods for the
implementation of potential RCT (Chapter 9)
i) To further enhance the BHL programme using findings from the
feasibility trial and interviews.

i) To detail methods for the implementation of the RCT.
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Figure 2.1: Stages of development of a theory and evidence-based public health weight management intervention for female university
students in the Kingdom of Saudi Arabia based on the MRC framework (Craig et al., 2008)
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2.7 Summary of Research Methods

This is a mixed method research that consists of both qualitative and quantitative

methods. These methods are discussed in the sections that follow.

2.7.1 Qualitative Methods

Qualitative research involves the study of phenomena in their natural settings in
order to obtain a rich understanding of how people make sense of social problems
or relations (Denzin et al., 2006; Esterberg, 2002). This emphasis on context and
detail generates a holistic account that emphasizes the thoughts, feelings, and
experiences of research participants, often revealing diverse perspectives (Tong
et al., 2007). According to Braun and Clarke (2013) the qualitative research
paradigm rejects the opinion that there is one true version of reality but maintains
that there are multiple constructed realities that are situationally dependent.
Consequently, knowledge is produced within the research context, including the
context of data generation, as well as the broader socio-political, cultural, and

economic environment.

In qualitative research, the investigator is considered the instrument of data
collection (Denzin & Lincoln, 2003), gathering information via interviews,
participant observation, focus groups and other engaged methods. This approach
contrasts with quantitative research in which data are collected through surveys
or other instruments which distance the investigator from research participants.
Due to close involvement with participants, the qualitative researcher gains an
insider perspective on the research question, allowing her to identify issues or
themes overlooked in positivist research and permitting a multidimensional
description of research findings. This subjective role requires reflexivity and
constant questioning of findings rather than taking results at face value (Braun &
Clarke, 2013). Despite this awareness, the qualitative investigator's deep
engagement in the research experience can complicate data interpretation due

to researcher bias, an issue that will be discussed later in this thesis.

This thesis includes two qualitative studies: 1) focus group discussions with
female university students on barriers and enablers to healthy lifestyle behaviours

and to healthy lifestyle programmes (Chapter 4); and 2) semi-structured
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interviews with Better Healthy Lifestyle (BHL) programme participants focusing
on post-intervention weight loss maintenance experiences (Chapter 8). In both
cases, the qualitative approach was critical to gaining valuable insights for
effective intervention planning. To date, there has been minimal research on
healthy lifestyle behaviours among female university students in KSA and what
exists is exclusively quantitative in nature. The current qualitative studies explore
this topic in-depth, yielding rich first-person insights from the target population to
complement limited quantitative work. Moreover, the focus group discussions and
interviews produce narratives that highlight the social dimensions of food and
physical activity behaviours. Understanding how these practices are shaped by
social relations and social processes is essential to designing interventions that

are sensitive to local cultures and contexts.

Each qualitative method has its advantages and disadvantages and is
appropriate for certain research questions or purposes. To explore enablers and
barriers to healthy lifestyles and healthy lifestyle programmes, | used focus
groups; these typically involve semi-structured and/or open-ended group
discussions among four to 12 individuals exploring certain topics (Tong et al.,
2007). In general, they are facilitated by an engaged researcher who manages
the discussion to collect data (Morgan, 1996). Focus groups are appealing
because they are a quick and convenient way to explore multiple opinions on a
topic (Denscombe, 2007) so that an intervention can be better tailored to a target
population. More important, focus groups offer unique value compared to other
methods because they foster interaction between group members, creating a
synergistic process that encourages discussion and debate. This back and forth
may Yyield greater breadth of information than other methods (Wilkinson, 1998),
improve data quality (McLafferty, 2004), and provide a good fit for guiding
intervention design (Ayala & Elder, 2011).

To assess the impact of the BHL programme, | used semi-structured interviews
to generate accounts highlighting individual differences in the weight loss
maintenance experience in order to identify factors facilitating or hindering
behaviour change (Penn et al.,, 2008). | selected the semi-structured format,
rather than unstructured or structured, because it is guided by an interview
protocol, which incorporates research questions, but remains flexible, allowing

follow-ups and probes to more deeply explore participant thoughts, feelings and
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beliefs (DeJonckheere & Vaughn, 2019). The semi-structured interview is often

used in qualitative research in the public health field (Trigueros et al., 2017).

2.7.2 Trustworthiness and Rigour

Quality and rigor of the qualitative research (focus groups and semi-structured
interviews) was assessed using Lincoln & Guba’s (1985) notion of
trustworthiness. Trustworthiness comprises four criteria: 1) credibility, referring to
confidence in the a study’s findings; 2) transferability, referring to the findings
applicability in other contexts; 3) dependability, referring to whether the research
process and findings can be repeated; and 4) Confirmability, which refers to the
extent of researcher bias. For a detailed discussion about the trustworthiness of
this thesis’s qualitative data, please see Chapter 4.

2.7.3 Quantitative Methods

Quantitative research stresses a positivist approach to data collection and
interpretation, holding that objective  knowledge is  knowable
using observation and measurement. Findings in this kind of research are usually
guantifiable and based on mathematical/statistical analysis of primary or existing
data. In quantitative studies, the researcher remains independent from the study
to keep the research “value-free” (Onwuegbuzie & Leech, 2005, p. 271). To
collect data, the researcher uses instruments such as questionnaires, tests, and
experiments. Later, the data are analysed to generalize findings to particular
(sub)populations to explain specific phenomena (Babbie, 2010; Muijs, 2010).
Positivist research generally takes a deductive approach to research, generating
and testing hypotheses, as opposed to qualitative work which tends to adopt an

inductive method (Crowther & Lancaster, 2008).

Feasibility studies are conducted to prepare for a future comprehensive
randomised controlled trial (RCT). They aim to generate insight into several
aspects of an intervention, including acceptability of procedures, participant
recruitment and retention rate and calculation of suitable sample sizes. The UK
Medical Research Council (MRC) framework for designing and evaluating
complex interventions explicitly recommends feasibility and pilot studies to
pinpoint problems before they occur during the RCT stage of a complex

intervention (Craig et al., 2008). These studies do not need to be at full scale, but

80


https://research-methodology.net/research-methods/qualitative-research/observation/
https://research-methodology.net/research-methodology/research-approach/deductive-approach-2/
https://research-methodology.net/research-methodology/research-approach/inductive-approach-2/

should address significant uncertainties identified in development of the
intervention (Eldridge et al., 2016). This feasibility study is described in Chapter
6.

2.8 Thesis QOutline

This thesis includes four successive investigations: a systematic literature review
(first investigation) identifying the research base on successful weight
management strategies for female university students (Chapter 3); qualitative
research (focus groups: second investigation) exploring female university
students’ attitudes toward healthy eating and physical activity (Chapter 4); the
development of the Better Healthy Lifestyle (BHL) intervention programme using
the MRC and BCW framework (Chapter 5); and an uncontrolled pre-post-test trial
to assess the feasibility of the (potential) BHL weight management intervention
(third investigation) based on findings from the first two studies (Chapter 6). Next,
| present the COVID-19 contexts and possible impacts on dietary and physical
activity behaviours (Chapter 7) and the semi-structured interviews (fourth
investigation) to explore the perceived effects of the feasibility trial (Chapter 8). |
then outline the modifications | would make to the BHL programme and the
method for its implementation on a larger scale (Chapter 9), and end with the
research implications, strengths and limitations of this thesis and

recommendations for future study (Chapter 10).

2.9 Conclusion

This chapter has summarised the rationale, aim and objectives and methodology
of this thesis. Having provided this overview, the next chapter will detail the
process and findings of a systematic review of weight management interventions

targeting female university students.
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Chapter 3: Lifestyle Interventions for Weight Loss
Targeting Female University Students: A Systematic

Review

3.1 Introduction

This chapter describes a systematic review of weight loss interventions targeting
female university students. The review was conducted to meet step one in the
development stage of the Medical Research Council (MRC) framework (Craig et
al., 2008) in anticipation of developing a weight management intervention as part

of this thesis (see Figure 1.9).

3.2 Background

The obesity epidemic has become a global problem contributing to escalating
mortality and morbidity from chronic conditions such as diabetes and
cardiovascular disease (Whitlock et al. 2009). Despite public health efforts to
manage this rise, obesity remains a serious economic burden on global health
systems. In the Arabian Gulf region and KSA in particular, the prevalence of
obesity and associated comorbidities continues to increase with relatively limited
public health response or national intervention programmes to address the issue.
In KSA, the obesity rate is higher among females than males (Al Qauhiz, 2010)
and this situation, combined with segregation of the sexes in public, demands
that effective weight management interventions for women be identified in order
to implement sustainable measures towards good practices. Currently, there is
no empirical evidence on effective interventions for female students in KSA,
which led me to focus my review on female university students. The findings from
this systematic review helped me to develop my intervention and can guide future

practice and research in this area.
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3.2.1 Rationale for conducting a systematic review on female university

students

To date, researchers have focused mainly on developing weight loss
interventions targeting adults and young children, meaning that other vulnerable
age groups have been less studied. Research has found that students are at high
risk of weight gain during their time at university (Fedewa et al., 2014; Gropper et
al., 2012; Nelson et al., 2008) due to poor dietary choices and lack of physical
activity (Von Ah, 2004). During university years, students experience a transition
from adolescence to adulthood that is critical to developing sustainable and
healthy lifestyle habits (Nelson et al. 2008). University students have greater
independence and exert more control over their lives during this transition period,
increasing the likelihood that they will adopt unhealthy behaviours. In fact, this
demographic experience a rise in risk-taking behaviours at this time (Butler,
2004).

University students are ideal candidates for lifestyle interventions for several
reasons (Plotnikoff et al., 2015). For instance, adoption of healthy lifestyle
behaviours is readily achievable and cost-effective due to the availability of
existing facilities and resources on university campuses, thus eliminating the
economic constraints common to other health promotion programmes (Plotnikoff
et al., 2015). If students in a university learning environment adopt healthy
lifestyle habits, they are more likely to maintain such behaviours long-term
(Nelson et al., 2008). Thus, implementation of lifestyle interventions in university
settings is essential to improving students’ overall well-being (Plotnikoff et al.,
2015).

There are multiple factors influencing the effectiveness of weight management
interventions for university students. For example, interventions implemented as
university courses and involving frequent face-to-face contact with facilitators
have been shown to be more effective strategies for health promotion than
distribution of audios and leaflets (Abu-Moghli et al, 2010; Plotnikoff et al., 2015).
Evidence suggests that regular contact with professionals providing
encouragement and support promotes positive health outcomes (Elthag &
Roéssner, 2005).
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In recent years, several systematic reviews have assessed studies focusing on
weight management interventions globally (Hutchesson et al., 2013; Johns et al.,
2014; Kreidieh et al.,, 2018; Plotnikoff et al., 2015; Poobalan et al., 2010).
However, only one of these reviews looked at diet and physical activity
interventions as well as weight loss interventions (Plotnikoff et al. 2015). The
majority of studies in this review included male and female participants;
moreover, the studies with single sex (female) samples were cross-sectional or
did not measure weight. Only four studies out of 12 assessing weight were
effective in promoting weight loss, and just two studies addressed weight loss
alone (Plotnikoff et al. 2015).

Another systematic review focusing on young adults ages 18-25 was unable to
identify the most effective weight loss intervention due to the heterogeneity of
studies being assessed (Poobalan et al., 2009) A third review found that men and
women respond differently to weight loss strategies, prompting the authors to
recommend that future studies focus on sex-specific interventions (Stroebele-
Benschop et al., 2013). A reason for the difference in response between the
sexes could be explained by results from the previous review (Poobalan et al.,
2009) showing that men and women prefer different types of weight loss
interventions. A final systematic review examined weight loss in young women
(Hutchesson et al., 2013). However, to date, there is no systematic review

focusing exclusively on weight loss strategies for female university students.

A number of studies have found that women in Arabic countries are particularly
vulnerable to obesity due to cultural barriers to developing healthier lifestyles
(Badran & Laher 2011; Donnelly et al., 2012). However, a recent systematic
review on weight modification strategies in Arabic countries included only one
study targeting females exclusively, although they were not university students
(Kreidieh et al., 2018). The current focus on males is surprising, given that
females have higher obesity prevalence rates in Arabic countries. For example,
more than half of females in KSA have overweight or obesity (Algarni 2016;
Elsoadaa 2013) and over 48% of female university students reported being
overweight (Al Quahiz, 2010). For these reasons, intervention studies targeting
female students in a university setting were included in the current systematic

review.
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Evidence indicates that just 5% weight loss significantly reduces risk factors for
disease in people with obesity who are at risk of disease (Douketis et al., 2005).
Moreover, 5% weight loss is considered suitable for determining whether weight
loss interventions are clinically significant (Williamson et al., 2015). The findings
from my systematic review on the effectiveness of weight loss interventions for
female students also assisted in refining the design of my weight management

intervention for this target group.
3.2.2 Systematic Review Objectives

The objectives for this systematic review were developed using the population,
intervention, comparison, outcome, and study design (PICOS) approach (Miller
& Forrest, 2001). PICOS is a systematic framework and the most commonly used
approach to frame relevant clinical research questions. The review’s overall aim
was to assess the effectiveness of controlled trials of physical activity, dietary or
behavioural change interventions promoting weight loss among female university

students compared with a control group.

The specific objectives of this review were:

i) To determine whether controlled trials of physical activity, dietary or behavioural
change interventions to promote weight loss are effective in reducing weight

among female university students compared to a control group.

i) To determine whether complex interventions are more effective than a single

modality intervention in promoting weight loss among female university students.

iii) To identify the minimum duration required to implement an effective weight
management intervention to promote weight loss among female university

students compared to a control group.

iv) To identify the most common behaviour change techniques (BCTs) associated
with effective weight management interventions targeting female university

students.
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3.3 Methods

3.3.1 Inclusion criteria

Eligibility criteria were developed using the PICOS framework (Table 3.1). The
rationale for using this approach includes three parts: first, PICOS helps the
researcher to concentrate on what patients, clients or target groups view as their
most significant problem and outcome. Secondly, the framework helps in the
digital search process by providing researchers with the language or key words
to use in the search. Thirdly, PICOS enables the researcher to identify the
problem, results and outcome associated with a particular intervention or
treatment (Miller & Forrest, 2001).

Types of Participants

Participants were female university or college students aged 18 years and above.
Participants were included if they were in good health and not experiencing an

eating disorder or chronic disease such as diabetes or hypertension.
Types of Intervention

Studies were included if they reported on the impact of integrated weight
management interventions where one or more components of nutrition education,
physical activity or behaviour change were implemented in a university setting.
Studies involving interventions of any length were included. Only randomised

controlled trials (RCTs) or controlled trials were deemed eligible for inclusion.
Types of Comparators

The review included studies reporting comparisons with no intervention, usual

care, alternative approach, or placebo.
Types of Outcomes

The review included studies measuring the impact of weight management
interventions incorporating one or more components of weight reduction, such as
nutrition education, physical activity or BCTs for female students with overweight
or obesity. Quantitative measures included changes in weight, BMI, percentage
of weight change and/or mean weight change compared to baseline and/or

between the intervention group and the control group.

86



Types of Study design

This review included all controlled studies comprising of either randomised or
non-randomised controlled studies. Uncontrolled, observational and case studies

were excluded.

Table 3.1: PICOS framework for Systematic Review

PICOS

Population

‘ Inclusion criteria

Female university/college students

Exclusion criteria

Males, anyone suffering from
chronic diseases or eating
disorders

Intervention

Weight management intervention that includes
one of or any combination of diet, nutrition
education, physical activity or any behavioural
change technique conducted at a university
setting

Any intervention not relevant
to the study (such as
supplementation, bariatric
surgery, etc).

Comparator | No intervention Uncontrolled studies
Usual care
Alternative approach
Outcomes Weight/ % weight change/ BMI Any study that did not
measure weight/ % weight
change/ BMI
Study Randomised Controlled Trials / controlled Uncontrolled, observational,
Design trials and case studies

3.3.2 Exclusion Criteria

Studies were excluded if participants were not university students, were males or
were experiencing chronic disease or an eating disorder. Studies were also
herbal

complementary treatments (e.g., acupuncture), surgical interventions, gene-

excluded if they reported pharmacological interventions, or
based trials, or any nutrient supplementation. Studies without an intervention or
comparator group, cross-sectional studies, case reports, case series or pre-post
studies with no comparison group were excluded. Moreover, interventions that
did not measure weight or change in weight or BMI as an outcome were omitted.
Interventions in any setting other than universities (e.g., hospital, workplace,
community, and/or family interventions) were similarly excluded. And finally,

dissertations or conference/book abstracts were excluded.
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3.3.3 Information Sources: Electronic Databases

The search was carried out using general international health care electronic
bibliographic databases. These included five electronic databases: Cochrane
Central Register of Controlled Trials (CENTRAL); Medical Literature Analysis and
Retrieval System Online (MEDLARS Online or MEDLINE), Excerpta Medica
Database EMBASE; Education Resources Information Centre (ERIC); and
Psychological Information Database (PSYCINFO). In addition, | performed a
manual search of references in relevant studies in my review and other
systematic reviews (Kreidieh et al., 2018; Plotnikoff et al., 2015; Poobalan et al.,
2010). | conducted the electronic and manual searches in March 2018 and then
updated the search strategy and performed the search again during the first week
of May 2019. MEDLINE thesaurus Medical Subject Headings (MeSH) terms were
adapted for each database (see Appendix 1A).

3.3.4 Search Strategy for Identification of Relevant Studies

| determined the relevant search terms using the PICOS framework (see
Appendix 1A). The category ‘study design’ was added to the framework to reduce
the number of irrelevant studies produced by the search. Next, | searched
databases without language restrictions, using combinations of key words and
MeSH words. The initial search was conducted manually to pilot the electronic
database search strategy. Subsequently, a search strategy was developed using
the PICOS framework (Table 3.1). Search terms are summarised in Appendix
1B.

Boolean operators ‘AND’ and ‘OR’ were used in the search. The word ‘AND’ was
used to combine search terms so that each term/keyword was included in the
search results. | used ‘AND’ to combine all of the PICOS terms except for the
‘comparator’ words which often did not apply to the search. For example, the
search (university students ‘AND’ health promotion) produced titles/abstracts
containing both university students and health promotion. On the other hand, |
used the word ‘OR’ to combine search terms so that search results contained at
least one of the search terms/keywords. For example, the search (university
students ‘OR’ college students) produced either university or college or both
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terms in the list of titles/abstracts. | separated the terms in each of the PICOS
categories by the Boolean operator ‘OR’ and then each category was combined
using the operator ‘AND’. For example, the final search was done by combining
all population terms ‘AND’ intervention terms ‘AND’ outcome terms ‘AND’ study

design.

To ensure the results included words spelled differently in British English and
American English, | used both forms of spelling in my search (for example,
‘behaviour’ and ‘behavior’). In addition, | used the positional operator ‘adjn’ and
Truncation “*’ to enhance the efficacy of the search. ‘Adjn’ is a positional operator
that helps to retrieve records that contain search terms in any order within a
certain number of words from each other. For example, | used the ‘adj5’ operator
to find terms having four or fewer words between them in any order. The endings
of words were symbolised by an asterisk (*) so that all variations from the root of
a word could be located, e.g., a search for ‘los* resulted in the words ‘losing’
‘loss’ lost’ or ‘lose.” These techniques were used to capture all relevant studies.
Furthermore, a built-in search filter was applied to increase the sensitivity of the
search while retrieving relevant articles (King’'s College, 2018) (see Appendix
1B).

3.3.5 Study Selection and Data Extraction

After running the search, | exported all citations into the reference manager
EndNote X8, removing duplicates articles. | then screened titles and abstracts of
potential studies according to the eligibility criteria. Next, | screened the full-text
articles using the same criteria. | managed the review in EndNote X8 and Excel.
I made note of excluded studies on an Excel sheet, providing justification for their
elimination. Later, | documented the study process, illustrating the search,
screening, and selection of results according to the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) flowchart (Figure 3.1).

To make sure | identified all relevant studies, | reviewed the bibliographies of
relevant published systematic reviews as well as the studies produced by my
search (Kreidieh et al., 2018; Plotnikoff et al., 2015; Poobalan et al., 2010). Even
though most studies included university students, only a handful focused solely

on female participants. Of those, some did not measure the weight of the
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participants, and for that reason, they were excluded, as the main outcome of the

current study relates to weight loss.

For the purposes of this review, | extracted only descriptive data related to the
study design, the country in which the study was conducted, and the intervention
content, including BCTs. In terms of quantitative data, | extracted outcomes such
as sample size, duration of the study, age, BMI, weight and statistical
significance. It was not necessary to contact authors as most of this information
was available in the published articles. The data extracted from the eligible
studies was analysed using narrative or descriptive analysis as well as meta-
analysis.

Figure 3.1: PRISMA flow chart of the Systematic Review: Lifestyle
Interventions for Weight Loss Targeting Female University Students

Records identified through Additional records identified
database searching through other sources
(n=1129) {n=14)

: 1 1

Records after duplicates removed

(n=827)
l Records excluded (surgical
Ricoris s eina intervention, patients
D ’ suffering from chronic
(n=827) ;
- diseases)
=
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Full-text articles assessed :
: Full-text articles excluded,
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(n = 309) with reasons (different
3 population (n = 224), different
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__J setting (n = 3), different
language (n = 3)
(=n

Studies included in final
S synthesis
i (n=9)

=Y Studies included in meta-
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3.3.6 BCT Coding and Risk of Bias

| reviewed each eligible study entirely to determine whether BCTs were part of
the intervention. If BCTs were present, | labelled the intervention and control
groups’ BCTs using the Behaviour Change Techniques Taxonomy v1 (BCTTv1)
(Michie et al., 2013) (Table 3.4), having taken the BCTTv1 training. For example,
if a passage discussed establishing goals for participants, | classified this as ‘goal
setting’. Quotes were extracted and placed in a table along with corresponding
BCTs using BCTTv1 (Michie et al. 2013). My supervisor Dr. Emma Norris then
double-coded it.

Risk of bias was assessed using the RoB 2: A revised Cochrane risk-of-bias tool
for randomised trials (Sterne et al., 2019) and ROBINS-I: A risk of bias in non-
randomised studies of interventions (Higgins & Green, 2011; Sterne et al., 2016).
The review’s randomised controlled trials (RCTs) were evaluated using five
criteria from RoB2: 1) bias arising from the randomisation process, 2) bias due to
deviations from intended interventions, 3) bias due to missing outcome data, 4)
bias in measurement of the outcome, and 5) bias in selection of the reported
result. The controlled trials were assessed using seven criteria from ROBINS-I:
1) bias by confounding, 2) selection bias, 3) bias due to classification of
interventions, 4) bias due to deviations from intended interventions, 5) bias due
to missing data, 6) bias in measurement of outcomes and 7) bias in selection of

reported re.

According to the RoB 2 (for randomised controlled trials), it is necessary to reach
an overall risk-of-bias judgement for a particular outcome, which fall into three
categories: low risk; some concerns; high risk. In regards to the low risk of bias,
this is applicable when the study’s full domain is judged to represent a minimal
risk, while some concerns are deemed relevant when at least a single domain
presents potential bias. Comparatively, high risk of bias is found when numerous
domains are judged to be at risk, which reduces the levels of accuracy in the
results (Sterne et al., 2019).

According to the ROBINS-I (for non-randomised controlled studies), it is important

to reach an overall risk-of-bias judgement for a particular outcome, which can fall
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into five different categories. Firstly, the low risk is when no domain represents
potential risk, which compares to a randomised trial. Secondly, the moderate risk
level is where all domains present minimal risk, which provides clear evidence for
non-randomised studies, although not to be compared to high quality randomised
trials. Thirdly, the serious risk level is when at least one domain presents with
risk, although not critically. Fourthly, the critical risk level is when in excess of one
domain presents risk to a more severe level, and thus, the evidence needs to be
re-analysed. Fifth, “no information” is shown when certain key domains fail to

present important information (Sterne et al., 2016).

3.3.7 Meta-Analysis

Data were extracted and tabulated using Excel software. Data retrieved from nine
studies were meta-analysed. The outcome of interest for the meta-analyses was
weight loss. Sample size, mean, and standard deviations (SDs) for both
experimental groups and controls groups were extracted. Studies were
categorized based on the type of intervention implemented in the study group.
Also, studies were included in the analysis, if it reported the mean, and SD of
weight loss as a primary or secondary outcome. | did not need to calculate the
SD for the weight loss outcome. It was available clearly in the text of each
included article without trying to contact the original authors for providing more
information beyond the published data. All the studies were included in the meta-
analysis. Statistical analysis was performed using STATA Version 16.0. Change
in weight loss was calculated as weighted mean difference (WMD) with 95%
confidence intervals between the different interventions in comparison with the
controls. Four meta-analysis were conducted. Studies were categorized based
on the type of intervention implemented in the study group to increase the
homogeneity of included studies. The comparison subgroups included BCT
versus controls, diet + BCT versus controls, diet + physical activity + BCT versus
controls, and physical activity + BCT versus controls. A random effects model
was applied to report the overall estimate based on the weighted difference
between studies. The heterogeneity of the quantitative analysis was assessed
visually and using a Chi-square test. | also used 1% to test heterogeneity. I
describes the percentage of variability across studies (Higgins et al., 2011).
Sensitivity analyses (excluding one study at a time) were conducted to assess

the heterogeneity and robustness of the pooled results. | assessed potential
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publication bias using a funnel plot. Z-values represent Egger’s test (Egger et al.,

1997) for overall effect, and a p < 0.05 was considered statistically significant.

3.4 Results

3.4.1 Study Selection

A total of 1,143 studies were initially identified based on database and manual
searches. After removing duplicate articles, | screened 827 articles by title and
abstract. 518 articles were removed; most of these included patients with chronic
disease although some included surgical interventions. Then the remaining 309
articles were screened on full text, 300 were excluded because they contained
either a different population, different setting, or different study design. Ultimately,

data were extracted from nine studies that met the inclusion criteria.
3.4.2 Study Characteristics

Of the nine studies, four were conducted in the United States (Ames et al., 2005;
Logel & Cohen, 2012; Roach et al., 2003; Schmidt et al., 2001), two in Japan
(Hazama et al., 1994; Kondo et al., 2006), one in China (Sigiang, 2018), one in
Pakistan (Memon et al., 2018) and one in Korea (Lee et al., 2017). One study
was a non-randomised controlled trial (Schmidt et al., 2001), three studies did not
report the method of randomisation (Hazama et al., 1994; Kondo et al., 2006;
Sigiang, 2018), and five studies had RCT research designs, including three that
were randomised pilot trials (Ames et al., 2005; Lee et al., 2017; Memon et al.,
2018) and two that were not pilot trials (Logel & Cohen, 2012; Roach et al., 2003).
The duration of the interventions ranged from ten days to seven months. The
main characteristics of these studies are summarised in Table 3.2. The outcomes

assessed across the studies were weight and BMI.
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Table 3.2:

Summary of characteristics of identified studies on weight management intervention among university female students

Study design

Country

Study Participants

Total
no.*

Age
(years)

Baseline BMI
(kg/m2)

_Intervention

Treatment plan

Duration

Comparator/
Control

Outcomes
(both groups)

30-60 min endurance
exercise 4-5days/week;
Intensity monitored by
heart rate wrist-watch

or Weight**
Ames et | Randomised United 26 | 21.5+2.2 31.1+2.9 SB intervention 10 6 months | SB intervention 10 | Weight
al. controlled trial | States sessions + restricted diet sessions+
(2005) (pilot) (1200-1500 Kcal/day) & restricted diet
exercise + Follow-up | (1200-1500
10 sessions of RCB 6 months | Kcal/day) &
intervention exercise
Hazama | Controlled Japan 16 | 1: 20.7 1:25.5+2.7 Diet 15 weeks | Control Weight
etal. trial 1.4 1500-1700 Kcal/day; 10- (no intervention)
(1994) C:26.8+ 3.4 | 15 min diet meeting
C:20.9 + weekly; Instructions were
1.7 given on low energy food
Exercise
40-50 min of continuous
cycling; 5 min warm up
Kondo et | Controlled Japan 16 | 18.0+ 1.5 I: 29.5+ 2.7 Diet 28 weeks | Control (no Weight
al. trial (400-500 Kcal/day) intervention) BMI
(2006) years C:21.9+32 | Exercise
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Study design Country  Study Participants " Intervention Comparator/ Outcomes

Total Age Baseline BMI | Treatment plan Duration  Control (both groups)
no.*  (years) (kg/m2)
or Weight**
Lee et al. | Randomised Korea 30 | 20.0+1.1 21.5+4.0 Diet 10 days Control group Weight
(2017) controlled trial lectures on nutrition; (normal diet, no BMI
(pilot) healthy cooking sessions exercise)

for a total of 8 hrs over
the 10-day period; food at
a scheduled time and
place; vegetarian meals
planned by nutritionist
(VDiet); 1.5 litres of water
daily. 10-RHPDP
Exercise

Received lectures on
exercise’s role in health;
Exercised for a total of 23
hours over the 10-day
period; a light walk for 1
hr every morning;
aerobic, conditioning and
strength exercises for 2
hrs every afternoon.
Stress Relieving

Logel & Randomised United 45 | NR 26.38+ 3.07 Value-affirmation 10 weeks | Control group Weight
Cohen controlled trial | States wrote an essay on | BMI
(2012) why ninth ranked (some of the
might be important | participants self
to someone else. reported their
measurements)
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Study design

Country

Study Participants

Total
no.*

Age
(years)

Baseline BMI
(kg/m2)
or Weight**

~Intervention

Treatment plan

Duration

Comparator/
Control

Outcomes
(both groups)

Memon Randomised Pakistan 56 | 20.63£1.54 | I: 68.67 £ 7.46 | Step count measured 5 weeks Control group Weight
etal. controlled trial kg weekly via Moves app; (Moves App + self-
(2018) (pilot) Participants downloaded monitoring)
C:72.13 + app and left it playing in
8.77 kg the background during
activity (self-monitoring)
Financial Incentive
Roach et | Randomised United 66 | 18-23 1:83.7+19.4 Diet 12 weeks | Control Weight
al. controlled trial | States kg Nutrition education; Food (diet)
(2003) diary
C:82.3+17.0 | Self-efficacy promotion
kg (12 weekly sessions of 1

hour each to promote
increase in self- efficacy)
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Schmidt
et al.
(2001)

Study design

Non-
randomised
controlled trial

Country

United
States

Study Participants

Total
no.*

48

Age
(years)

20.8+1.6

Baseline BMI
(kg/m2)

or Weight**
314+25

~Intervention
Treatment plan

Diet

Classes about:

Accurate serving sizes;
Sample menus; Food
caloric values; 80% of
REE (Resting Energy
Expenditure); Self-
monitored calorie
restricted diet

Exercise

Continuous daily exercise
(1 x 30 min) group;
Accumulated daily
exercise (2 x 15 min)
group; Accumulated daily
exercise group (3 x 10
min); Each group
exercised 5 days per
week.

Duration

12 weeks

Comparator/
Control

Control
(no exercising)

Outcomes
(both groups)

Weight
BMI

Sigiang
(2018)

Controlled
trial

China

100

I: 20.5+1.5
C:
20.5+2.5

1:25.5+2.7

C:26.8+3.4

Exercise
Exercise for 60 min; 30
min AM, and 30 min PM;

4 sessions weekly

12 weeks

Control group (oral
calcium pyruvate)

Weight
BMI

* Number of female students who completed the study

** Baseline BMI or weight measurements
Abbreviations BMI: Body Mass Index; C: Control; I: Intervention, NR: Not Reported; RCB: Reformulated Cognitive—Behavioural Treatment; SB: Standard Behavioural

Treatment; TMS: Tissue Monitoring System; VDiet: Vegetarian Diet; 10-RHPDP: 10-day health promotion programme combining diet and physical activity.

97




3.4.3 Weight Outcomes
Diet, physical activity, and BCTs

The meta-analysis model includes five studies with 202 participants and reports
the effect sizes of weight loss from diet, physical activity, and BCTs in comparison
with control groups. However, Schmidt et al. (2001) included three different arms
that were separately included in the meta-analysis as Schmidt et al 2001a,
Schmidt et al 2001b and Schmidt et al 2001c. The pooled effect estimates of
weight loss in this model revealed WMD of 3.21 (95% CI 0.45 — 5.98), favouring
the intervention approach. There was a substantial heterogeneity in this model:
1= 98% and P<0.001 (Figure 3.2). Removal of each study one by one did not
reveal any significant effect on the weight loss findings. A funnel plot showed
evidence of asymmetry (Figure 3.3). Egger’s linear regression test showed
statistical significance of imprecise study effects (P = 0.001). Subgroup analysis
by study design revealed that the pooled estimate of weight loss in controlled
studies was WMD 4.52 (95% CI 0.50 — 8.53), favouring the intervention approach.
There was a substantial heterogeneity in this model: 1°>= 98% and P<0.001
(Figure 3.4). After sensitivity analysis removed Kondo et al. (2006), heterogeneity
was resolved into 1°= 0% and P = 0.74 with a pooled estimate of WMD 2.41 (95%
Cl 1.89 — 2.98), favouring the intervention approach (Figure 3.4). The pilot RCTs
yielded a pooled effect estimate of WMD 0.65 (95% CI -0.63 — 1.92) with no
significant difference between intervention and control approaches (Figure 3.5).
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Figure 3.2: Forest plot of weight loss for the different interventions in

comparison to control.

Treatment Control Cohen's d Weight
Study N Mean SD N Mean SD with 95% Cl (%)
BCT L
Logel et al B 155 419 126 3 0.85[ 0.1, 153] 947
Heterogeneity: v = 0.00, I° = %, H = ) 085 018, 1.53)
Testof =6, Q(0)=000,p=.
Diet+BCTs
Roach et al 48 82 56 18 58 48 m 044( -0.10, 099 850
Heterogeneity; 7' = 0.00, I = %, H' = J 044 -0,10, 0.99]
Testof @=8:Q(0)=000,p=.
Diet+Physical Activity+BCTs
Ames et al 13 38 3913 38 5§ ] 0OD[ 077, 077] 9844
Schmidt et ala 3 27 11 8 06 2 = 286 168, 265 937
Schmidt et alb 30 296 13 B8 06 2 1= 24B[ 152, 344] 938
Schmidt et alc 3 436 23 8 06 2 il 208[ 117, 299 839
Kondo et al 10 44 2 6 1 4 —8— 1494 966, 2021] B4
Lee etal 8 11 714 3 5 ] 1.30[ 051, 2.08] 943
Hamza et 3! 8 8 28 8 18 2 B 3121 166, 458 915
Heterogeneity: T = 12.87, I’ = 97.97%, H' = 49.35 < 321[ 045, 598
Testof =8 Q(8)=5452, p=000
Physical Activity+BCTs
Sigiang et al 50 119 9 50 82 12 g 537 453, 622] 842
Memon et al 28 71 128 116 .15 i) -3.53[ -4.37, -269] 542
Heterogeneity: 1 = 39.46, I' = 99.54%, H' =215.98 =B 092[ -7.80, 9.65)
Testof @ =8: Q(1) = 215,98, p = 0,00
Overall < 229( 015, 442)
Heterogensity: T = 12.46, I' = 98.49%, H' = 66,22
Testof =6 Q(10)=286.31, p=0.00
Test of group differences: Q(3)=4.19, p=0.24

10 0 10

Random-effects REML model
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Figure 3.3: Funnel plot representing publication bias of weight loss outcome for
diet, physical activity, and BCTs intervention in comparison to control.
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Figure 3.4: Forest plot of weight loss for diet, physical activity, and BCTs
intervention in comparison to control grouped by study design.

Treatment Control Cohen's d Weight
Study N Mean SD N Mean SD with 95% CI (%)
Controlied
Schmidtetata 30 27 11 8 06 2 [ 286] 168, 365 1504
Schmidtetalb 30 296 13 8 06 2 sl 248[ 152, 344] 1505
Schmidtetalc 30 436 23 8 06 2 = 208( 1.17. 299) 1508
Kondoetal 10 44 2 6 1 4 —@——— 1494 986, 2021] 984
Hamza et al 8 8B 28 8 18 2 R 3 312[ 166, 4.58] 14.70
Heterogeneity: 1 = 19.60, I' = 98.14%, H' = 53.91 —e=Sive 4521 050, 853
Testof @ = 8; Q(4) = 22,85, p=0.00
Pilot RCT
Ames et al 13 38 39 13 38 5 [ | 0.00( -0.77, 0.77] 1515
Lee et al % 11 714 3 5 B 1300 051, 209 1514
Heterogeneity: 1 = 0.69, I’ =81.31%, H =5.35 L3 0865[ -0.63, 1.92]
Testof@=8:Q(1)=5.35 p=0.02
Overall > 321[ 045, 5.98]
Heterogeneity: 1 = 12.97, I' = 97.97%, H’ = 49.35
Testof@ =0, Q(6)=5452, p=0.00
Test of group differences: Q.(1)=3.24, p=0.07

Random-effects REML model

100



Figure 3.5: Forest plot of weight loss for Diet, physical activity, and BCTs
intervention compared with control grouped by controlled study without Kondo
et al. (2006) study.

Treatment Control Cohen's d Weight
Study N Mean SD N Mean SD with 95% CI (%)
Schmidtetala 30 27 11 8 06 2 —— 266 1.68, 3.865] 27.21
Schmidtetalb 30 296 13 8 06 2 B 248[ 152, 3.44] 2864
Schmidtetalc 30 436 23 8 06 2 [ | 208[ 1.17, 2.99] 31.81
Hamza et al 8 8 28 8 18 2 = 3.12[ 1.66, 4.58) 12.34
Overall S 248[ 1,97, 2.99]
Heterogeneity: v = 0.00, I’ = 0.00%, H' = 1.00
Testof 8=8; Q(3)= 162, p=066
Testof B=0:2=948, p=0.00

1 2 3 4 5

Random-effects REML model

BCT

Just one study containing 37 participants examined BCT as an intervention
(valued self-identity) for weight loss in comparison with the control. The pooled
effect estimates of weight loss in this model revealed that a weighted mean
difference (WMD) of 0.85 (95% CI 0.18 — 1.53) favoured the intervention
approach (Figure 3.2).

Diet and BCTs

Only one study with 66 participants investigated diet and BCT as a combined
intervention for weight loss in comparison with a control group. The pooled effect
estimate of weight loss in this model revealed a weighted mean difference (WMD)
of 0.44 (95% CI -0.10 — 0.99) with no significant difference between intervention

and control approaches. (Figure 3.2).
Physical activity and BCTs

Two studies with 156 participants investigated physical activity and BCTs as a
combined intervention for weight loss compared with a control arm. The pooled
effect estimates of weight loss in this model revealed a weighted mean difference
(WMD) of 0.92 (95% CI -7.80 — 9.65), indicating no difference between the

intervention and the control group (Figure 3.2).
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Clinical Significant Weight Loss

Most (six out of nine) of the studies showed statistically significant weight loss
ranging from 0.7kg (p<0.0001) to 11.9kg (p<0.05). One study did not find
statistically significant weight loss result, reporting p>0.05 (Memon et al., 2018).
A final study did not report on statistical significance between groups (Hazama et
al., 1994).

All but three (Lee et al., 2017; Logel & Cohen, 2012; Memon et al., 2018) of the
nine studies were clinically significant (see Table 3.3). This is due to the fact that
5% weight loss from baseline level is considered sufficient for finding clinically
significant weight loss (Williamson et al., 2015). Participants in the intervention
groups of the relevant studies experienced weight loss ranging from 2% (Lee et
al., 2017) to 17% (Sigiang, 2018) after the intervention. In contrast, the weight
loss for participants in control groups ranged from 0% (Hazama et al., 1994) to
9% (Sigiang, 2018), comparatively less than participants in the intervention
groups. Only one study included a follow-up which took place six months post-
intervention. The study found significant weight loss of 6.2kg (p<0.08)
immediately after the intervention but weight gain of 2.5kg (p<0.05) at follow up
(Ames et al., 2005)
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Table 3.3: Effective weight management interventions with clinically significant outcomes.?

Control group Intervention group Weight management components Duration

of the intervention group

Weight Weight loss | Weight change® | Weight loss
change® (kg) | (%) (kg) (%)
Ames et al. -4.1* 5% -3.9% 5% NZ4 NZ4 7 24 weeks
(2005)
Hazama et al. (1994) +0.1 0% -4.4% 7% N N N 15 weeks
Kondo et al. (2006) -18 3% -8.0* 11% N N N 28 weeks
Schmidt et al. (2001) -0.7 <1% EL-2.7* 3% 7 NZ4 N 12 weeks
E2:-2.9* 4%
E3:-4.4* 5%
Sigiang (2018) -6.2* 9% -11.9* 17% \/ \/ 12 weeks
Roach (2003) -2.6 3% -3.7* 5% 12 weeks

aClinically significant is considered 5% or more weight loss (Williamson et al., 2015)
bWeight loss/gain changes from baseline
* Statistically significant (p<0.05); PA: Physical Activity; BCT: Behaviour Change Technique

103



3.4.4 Intervention Content

The nine eligible studies were stratified based on the type of weight loss approach
used in the trials. Five trials integrated all weight reduction components: diet,
physical activity with these embedded using identifiable behaviour change
techniques (BCTs) (Ames et al., 2005; Hazama et al., 1994; Kondo et al., 2006;
Lee et al., 2017; Schmidt et al., 2001). Two studies focused on physical activity
with the support of BCTs (Memon et al., 2018; Sigiang, 2018) and another one
included dietary approach supported with BCTs (Roach et al., 2003). A final study
included a single intervention approach (behavioural change) using the BCT
‘valued self-identity’ (n=1) (Logel & Cohen, 2012) (see Table 3.4). | coded all the
studies that included BCTs in their research design: the BCTs used across the

studies is explained in section 3.4.5.

Combined weight loss approaches

Diet and Physical Activity

Five of the nine studies used complex weight loss approaches, incorporating
nutrition education and physical activity with the support of BCTs. There was no
diet consistently recommended across the five studies: four studies involved diets
with restricted calorie intake (Ames et al., 2005; Hazama et al., 1994; Kondo et
al., 2006; Schmidt et al., 2001), while one involved vegetarian meals with no
calorie restriction (Lee et al., 2017). Calorie intake was not consistent across the
four studies with restricted calorie diets. The study with the lowest calorie intake
was based on an extremely restricted energy diet around 400-500 Kcal/day
(Kondo et al., 2006). The calorie intake for the other three studies was 1200-1500
Kcal/day (Ames et al., 2005), 1500-1700 Kcal/day (Hazama et al., 1994) and 80%
of resting energy expenditure (Schmidt et al., 2001).

In terms of physical activity, four of the five studies incorporated exercise lasting
30-60 minutes approximately five days a week. One study included roughly three
hours of exercise daily (Lee et al., 2017). Three studies involved moderate
intensity exercise, with two of these also promoting vigorous exercise (Ames et
al., 2005; Lee et al., 2017). Four of the five studies had an intervention running
three to seven months, while one intervention was conducted over just 10 days
(Lee et al., 2017).
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All five studies employed ‘behavioural practice/rehearsal’ as a BCT. Four studies,
excluding Schmidt et al. (2001), applied ‘goal setting (behaviour)’, and three
studies applied ‘self-monitoring of behaviour’ (Ames et al., 2005; Hazama et al.,
1994; Schmidt et al., 2001) (Table 3.4) Two studies incorporated the BCT
‘instructions on how to perform a behaviour (Hazama et al., 1994; Lee et al.,
2017).

Diet

Only one study focused on diet with the support of BCTs (Roach et al., 2003).
This study examined a weight loss program for university women (aged 18-23
years) monitoring improvements in self-efficacy for weight loss while encouraging
healthy food-related behaviours. The authors compared the efficacy of a
behaviour-based approach to the more traditional weight loss approach. In
addition to basic nutrition information, the intervention group was provided a diary
to record food intake. After 12 weeks, the intervention group experienced a
greater mean weight loss (2.4kg, p<0.01) than the control group; they also

showed improvement in self-efficacy while the control group did not.
Physical Activity

Two studies focused on physical activity using BCTs (Memon et al., 2018;
Sigiang, 2018). One, a randomised controlled study, assessed the effectiveness
of a five week pilot combining financial incentives with a smartphone application
to promote physical activity and weight loss (Memon et al. 2018). At the beginning
of the intervention, participants were randomly allocated to incentivised and non-
incentivised groups. Both groups used a validated Moves application (an
application that was downloaded to their smartphones) (Evenson & Furberg,
2017; Case et al., 2015) to count their steps, with the incentivized group receiving
money every week for five weeks based on level of physical activity. Though there
was no significant difference between the two groups in weight loss or physical
activity level, both groups lost nearly one kilogram from pre to post-test with a
significant difference (p<0.05). The authors concluded that the effect in weight
loss was likely due to the use of the Moves application alone and not the
combined use of financial incentives and the Moves app (Memon et al. 2018).
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Another randomised controlled study by Sigiang (2018) sought to determine the
impact of aerobic exercise on weight loss for female university students with
obesity. The study’s physical activity intervention consisted of 60 minutes of
exercise, 4 times a week, divided equally into morning and afternoon sessions;
this approach was supported with the use of BCTs. The intervention was
administered to 100 female university students in China for 12 weeks. The
experimental group engaged in aerobic exercise while the control group was
administered an oral placebo (calcium pyruvate) for weight loss. Overall, the
group receiving the intervention showed clinically significant improvement in
weight loss compared to the control group. Although both groups lost a
statistically significant amount of weight, the exercise group lost nearly twice as

much weight (17%) as the control group (9%).

In terms of BCTs, the two studies used different approaches (Memon et al., 2018;
Sigiang, 2018). While Memon et al. (2018) used ‘self-monitoring of behaviour’
and ‘material incentive (behaviour) Sigiang (2018) used ‘goal setting

(behaviour)’, ‘action planning’ and ‘behavioural practice/rehearsal’.
Single modality weight loss approaches
A study that only included one BCT

Logel and Cohen (2012) identified the role of value affirmation, known as self-
affirmation, as a behavioural modification strategy in improving physical health
and promoting weight loss among female university students. In this intervention,
participants were randomised into an affirmation group and a non-affirmation
group. Those in the affirmation group were instructed to write about their self-
defining values, such as relationships and religious beliefs. Outcome measures
included changes in weight and BMI after a 10-week period. The study findings
revealed a significantly lower weight and BMI in the intervention group compared
with the control. Whereas the intervention group’s weight loss was 2%, the control
group’s weight gain was 2%, a statistically significant difference between the two
groups (Logel & Cohen, 2012).
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3.4.5 Common BCTs across interventions

In order to identify the BCTs most and least often used in effective interventions,
| coded all the studies that included BCTs in their research design. The BCT most
commonly used, which was identified in six studies, was ‘behavioural
practice/rehearsal (Ames et al., 2005; Hazama et al., 1994; Kondo et al., 2006;
Lee et al., 2017; Schmidt et al., 2001; Sigiang, 2018). This was followed by “goal
setting (behaviour)” (Ames et al., 2005; Hazama et al., 1994; Kondo et al., 2006;
Lee et al., 2017; Sigiang, 2018) and self-monitoring of behaviour” (Ames et al.,
2005; Hazama et al., 1994; Memon et al., 2018; Roach et al., 2003; Schmidt et
al., 2001), each appearing in five studies. The BCT “instruction on how to perform
a behaviour” was present in two studies (Table 3.4) (Hazama et al., 1994; Lee et
al., 2017).

The BCTs appearing alone in individual studies with weight loss effects were

“valued self-identity”, “problem solving”, “goal setting (outcomes)

, “social support
(unspecified)”, “framing/reframing”, “feedback on behaviour”’, “graded tasks”,
“monitoring of behaviour by others without feedback”, “biofeedback”, “information

about health consequences”,

material incentive (behaviour)”, “action planning”
and “self-monitoring of outcome behaviours”. Table 3.4 presents an extract of text

(“quotes”) describing how BCTs were applied in each study.
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Table 3.4: BCTs present in identified studies (n=9) for each group along with an example of quotes from each study

Study ID

Intervention Group

Control Group BCTs

Quotes

Ames et
al. (2005)

1.1: Goal setting
(behaviour)

“instructed to follow a low-calorie intake (e.g., 1200-1500
kcal/day)”
“received training in self-monitoring, goal setting” (diet)

1.1: Goal setting
(behaviour)

“instructed to follow a low-

calorie intake (e.g., 1200—
1500 kcal/day)”

“received training in self-
monitoring, goal setting”
(diet)

1.2: Problem Solving

“relapse prevention strategies” (diet and physical activity)

1.2 Problem Solving

“relapse prevention
strategies” (diet and physical
activity)

1.3: Goal setting
(outcomes)

“produce a target weight loss of 0.4kg per week” (diet and
physical activity)

1.3: Goal setting
(outcomes)

“produce a target weight
loss of 0.4 kg per week” (diet
and physical activity)

2.3: Self-monitoring of
behaviour

“received training in self-monitoring” (diet and physical activity)

2.3: Self-monitoring of
behaviour

“received training in self-
monitoring” (diet and
physical activity)

3.1: Social support
(unspecified)

“received training in self-monitoring, goal setting, stimulus
control, social support” (diet and physical activity)

3.1: Social support
(unspecified)

“received training in self-
monitoring, goal setting,
stimulus control, social
support” (diet and physical
activity)

8.1: Behavioural
practice/rehearsal

“they were provided with the opportunity for supervised exercise
on 2 days per week.” (physical activity)

8.1 Behavioural
practice/rehearsal

“they were provided with the
opportunity for supervised
exercise on 2 days per
week.” (physical activity)

13.2: Framing/reframing

“correcting faulty assumptions about appearance” (diet and
physical activity)
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Study ID

Intervention Group

Control Group BCTs Quotes

Hazama et | 1.1: Goal setting “were advised to initiate attempts at energy restriction of _ _
al. (1994) (behaviour) 25kcal/kg/d that corresponded to approximately 1500-1700
kcal/d” (diet)
2.3: Self-monitoring of “The subjects were given oral and written instructions and a _ _
behaviour sample dietary record to enable them to be as explicit as
possible with regard to quantities” (diet)
2.7: Feedback on “weight and/or skinfold thickness were individually measured _ _
outcome of behaviour and their progress was discussed” (diet and physical activity)
4.1: Instructions on how | “detailed instructions on the selection of relatively low energy
to perform a behaviour foods, on the avoidance of high energy foods, on the restriction
of palatable foods, on the prevention of exercise-induced (or
iron-deficient) anaemia, and/or on the consumption of necessary
quantities of vitamins, minerals and protein” (diet)
8.1: Behavioural “40-50 min of continuous cycling” (physical activity) _ _
practice/rehearsal
8.7: Graded Tasks “The intensity of cycling exercise was gradually increased from _ _
the beginning to the end of the study on the basis of changes in
exercise HR at the individual LT” (physical activity)
Kondo et 1.1: Goal setting “30 min four to five times per week” (physical activity) _ _
al. (2006) (behaviour) “The estimated energy consumption was 400-500 kcal.” (diet)

2.3: Self-monitoring of
behaviour

“participants had a wrist watch type heart rate monitor” (physical
activity)

2.5: Monitoring of
outcome(s) of behaviour
without feedback

“While the participants participated in training, the authors
carried out medical check-ups to confirm that all subjects are in
good health” (physical activity)

2.6: Biofeedback

“participants had a wrist watch type heart rate monitor” (physical
activity)
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Study ID

Intervention Group

Control Group BCTs

Quotes

2.2: Feedback on

“If a reduction of daily training activity was noted, subjects were

behaviour advised to increase their daily training activity” (physical activity)
8.1: Behavioural “The exercise regimen combined fast slope walking, slope _ _
practice/rehearsal jogging, dumbbells, stretching, leg cycling and jumping ropes

with the preferred exercise for each subject” (physical activity)

Lee et al. 1.1: Goal setting “had to drink water frequently throughout the day (a daily total of | _ _
(2017) (behaviour) 1.5 L of water)” (diet)
4.1: Instruction on how to | “...lectures relating to healthy lifestyle were also included” (diet _ _
perform the behaviour and physical activity)
8.1: Behavioural “To ensure the long-lasting effects of the program, healthy diet, _ _
practice/rehearsal exercise, massage practice, cooking practice and various
lectures relating to healthy lifestyle were also included.” (diet
and physical activity)
Logel & 13.4: Valued self-identity | “select the most important value and write about why it was _ _
Cohen important to them.”
(2012)
Memon et | 2.3: Self-monitoring of “weekly financial incentive based on the following schedule: a) 2.3: Self-monitoring of | “PA, in the form of step
al. (2018) behaviour PKR2100 (0.95 American dollar [USD]) for logging 7500-9999 behaviour count, was measured each

steps for >4 days per week; b) PKR200 (1.9 USD) for logging
>10000 steps for >4 days per week; and c) PKR300 (2.85 USD)
for logging >12000 steps for >4 days per week” (physical
activity)

week for five weeks by the
Moves application” (physical
activity)

10.1: Material incentive
(behaviour)

“weekly financial incentive based on the following schedule: a)
PKR100 (0.95 American dollar [USD]) for logging 7500-9999
steps for >4 days per week; b) PKR200 (1.9 USD) for logging
>10000 steps for >4 days per week; and c) PKR300 (2.85 USD)
for logging >12000 steps for >4 days per week” (physical
activity)
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Study ID

Intervention Group

Control Group BCTs

Quotes

Roach et

2.3: Self-monitoring of

“Such activities included keeping a food diary” (diet)

2.3: Self-monitoring of

“Such activities included

al. (2003) behaviour behaviour keeping a food diary” (diet)
5.1: Information about “nutrition education on a topic related to healthy eating patterns | 5.1: Information about | “nutrition education on a
health consequences and one or more activities” (diet) health consequences | topic related to healthy
eating patterns and one or
more activities” (diet)
Schmidt et | 2.3: Self-monitoring of “a self-monitored calorie restricted diet” (diet) _ _
al. (2001) behaviour “Subjects were asked to wear the pedometer for the duration of
the study during all waking hours when they were not involved in
the study-related exercise sessions and the number of miles
accumulated was recorded weekly” (physical activity)
2.4: Self-monitoring of “to monitor their own resting heartrate with measurement taking” | _ _
outcome(s) of behaviour | (physical activity)
8.1 Behavioural “daily continuous exercise group with one bout lasting 30 _ _
practice/rehearsal minutes (1 x 30), a 30 minutes daily accumulated exercise
group with two bouts, each lasting 15 minutes (2 x15), and a
second 30 minutes daily accumulated exercise group with three
bouts, each lasting 10 minutes” (physical activity)
Sigiang 1.1: Goal setting “60 minutes each time, and 4 times per week” (physical activity) | _ _
(2018) (behaviour)

1.4: Action planning

“The exercise was divided into two: one in the morning for half
an hour. Students could do rope skipping lasting 10 minutes for
three times; another in the afternoon” (physical activity)

8.1: Behavioural
practice/rehearsal

“Students could do rope skipping lasting 10 minutes for three
times” (physical activity)
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3.4.6 Risk of Bias within Studies

The nine studies in this review are of uniformly low quality and at high risk of bias.
Because | used two assessment tools to assess randomised and non-
randomised studies, the risk of bias assessment is presented separately for each
type of study. Detailed risk of bias assessments using Rob-2 are displayed in

Appendix 1C, and assessments using ROBINS-I are shown in Appendix 1D.

Randomised Studies

A risk of bias summary assessment for all included randomised studies using

RoB-2 is summarised in Table 3.5.

The assessments for the randomised studies indicated that three studies had a
high risk of bias (Ames et al., 2005; Logel & Cohen, 2012; Memon et al., 2018).
The two remaining studies (Lee et al.,, 2017; Roach et al., 2003) had some

concerns (unclear).

Randomisation of some form was undertaken in all studies; however, the
approach was frequently inadequate, with no study explicitly detailing appropriate
concealment methods. For example, in Memon et al. (2018), significant and
considerable baseline differences between the intervention and control groups
existed, indicating that there was a problem with the randomisation process,

possibly due to non-concealed random allocation increasing selection bias.

Due to the nature of the interventions (typically physical activity), it was not
possible to blind participants and researchers/assessors in any of the randomised
studies. This is a limitation in study design and introduces a significant risk of
bias, since placebo effect is likely. The problem was especially acute in Ames et
al. (2005) and Logel & Cohen (2012) where some outcome measures were self-
reported. In fact, the participants in Logel & Cohen (2012) were able to self-report
weight, further adding to the risk of bias due to stigma concerning overweight. It
is probable that the effects of these interventions (Ames et al. 2005; Logel &
Cohen, 2012) were overstated.
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Table 3.5: Risk of bias assessment for randomised studies using Rob-2 tool.

Overall

Bias

Randomisation Deviations from intended Missing Measurement of the Selection of the
process interventions outcome data outcome reported result
Ames et al. . .
(2005) Some concerns Some concerns High High Low
Lee et al.
(2017) Some concerns Some concerns Low Low Low
Logel &
Cohen Some concerns Some concerns Low High High
(2012)
Memon et al. .
(2018) High Some concerns Low Low Low
?2%%%;' et al. Some concerns Some Concerns Some concerns Low Low

High
Some
concerns
High
High

Some
concerns

Table 3.6: Risk of bias assessment for non-randomised studies using ROBINS-I tool.

Confounding Selection Classification of Deviations from Missing Measurement of Selection of Overall
Bias interventions intended Data outcomes reported Bias
interventions result

Hazama et al. (1994) | Serious Low Low Moderate Moderate | Low Low Serious
Kondo et al. Moderate Low Low Low Low Low Low Moderate
(2006)
Schmidt et al. (2001) | Serious Low Low Low Low Low Low Serious
Sigiang 2018 Serious Low Low Low Low Low Low Serious
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The randomised studies generally did not show bias caused by missing data,
except for Ames et al. (2005), in which less than 50% of participants assigned to
the intervention completed it. Moreover, most non-completers were non-white. It
is likely that failure to complete the study was related to the outcome itself, in this
case weight loss, likely biasing the results and again, leading to overstatement of

the intervention’s impact.

Selection of outcome results and outcome analyses were generally appropriate,
other than in the case of Logel & Cohen (2012), who report that other data was
collected but not reported on, therefore putting the study at high risk of reporting

bias.
Non-randomised studies

A summary of the risk of bias assessment for all non-randomised studies is

displayed above in Table 3.6.

Among the four non-randomised studies, Kondo et al. (2006) was assessed at
moderate risk of bias and the three remaining studies were assessed at high risk
of bias (Hamaza et al., 1994; Schmidt et al., 2001; Sigiang, 2018).

The process of randomisation distributes confounding variables evenly into
control and intervention groups. Confounding variables are those that may affect
both the outcome and the intervention, and the presence of bias by confounding
can significantly impact the internal validity of a study. Confounding is therefore
the most significant risk facing non-randomised studies. Although all four non-
randomised studies in this review were experimental by design, the researchers
decided against randomisation in each case for unknown reasons, therefore
increasing the risk of confounding. Furthermore, none of the studies adequately
controlled for confounding in study design or analytic technique (such as multi-
variant regression). Prognostic factors for weight loss or exercise, such as age,
ethnicity, smoking status, socioeconomic status, mental health status, medication
history etc., could likely confound non-randomised studies and this risk exists for
the nonrandomised studies in this review. For example, while Kondo et al. (2006)

controlled for age, smoking status, previous medications, history of
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cardiovascular disease and, possibly, ethnicity, they did not use an appropriate

analytic technique, such as multiple linear regression.

The four non-randomised trials were well designed in all other aspects,
demonstrating low risk of selection bias, classification bias, bias due to deviations
from intended outcome, bias due to missing data, measurement bias and

reporting bias.

3.5 Discussion

3.5.1 Summary of Evidence

Effectiveness

This is the first systematic review to examine the effectiveness of lifestyle
interventions for weight loss targeting female university students. Findings show
that most of the review’s nine studies were effective at promoting weight loss
among this population. Seven out of nine studies reported statistically significant
weight loss in the intervention group in comparison to the control group. Most of
the studies (67%) were clinically significant, meaning that participants lost 5% or
more of their baseline weight which is considered to be beneficial in improving
health (Douketis et al., 2005). The meta-analysis revealed that weight loss was
greater in the intervention group comprised of diet and physical activity with the
support of BCTs than in the control group. For instance, the pooled effect
estimates of weight loss in this model revealed a weighted mean difference of
3.21 (95% CI 0.45 — 5.98), favouring the intervention approach. Alternatively,
there was no significant difference between the control groups and intervention
groups with a BCT modality and diet with support of BCTs and physical activity
with the support of BCTs.

Complex or Single modality intervention

Most studies containing dietary and physical activity components with the support
of BCTs were clinically significant with a pooled effect estimate of 3.21 (95% CI
0.45 — 5.98), favouring the combination of diet and physical activity with the
support of BCTs. However, the single modality intervention in this review was not

clinically significant. These findings highlight the important role of BCTs in
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increasing physical activity and improving dietary habits to promote weight loss.
Consistent with these findings, a recent systematic review (Johns et al., 2014)
showed that combined and complex intervention strategies had a greater impact
on weight loss among adults than single modality approaches. For instance,
physical activity alone was found to be less effective than a combination of
physical activity with behaviour weight management programmes (BWMPSs)
(Johns et al., 2014). Similarly, a previous meta-analysis comparing interventions
based solely on diet to change of behaviour related to diet or change of behaviour
related to physical activity among adults with obesity found a greater mean effect
size for the latter strategy (Avenell et al. 2004). The authors also reported a
significantly greater weight loss percentage when BMWPs and diet combinations
were implemented for longer periods. Moreover, another systematic review
demonstrated that most BMWPs have positive effects on weight loss with as
much as 8kg weight loss achievable within a year among adults being overweight
and having obesity (Hartmann-Boyce et al. 2014). Collectively, these findings
show the importance of combined intervention programmes (i.e., diet, physical
activity with the support of BCTs) in the management of weight gain among

female university students.
Duration

In terms of duration, most study designs involved interventions lasting 12 weeks,
with three studies conducted for shorter periods of time (Lee et al. 2017; Logel &
Cohen 2012; Memon et al. 2018). Only studies conducted for 12 weeks or more
demonstrated clinically significant weight loss (Table 3.3). Conversely, the three
studies conducted for less than 12 weeks were not clinically significant, possibly
due to the short duration of their interventions. For instance, the study with the
shortest programme length, which included physical activity and dietary
modifications over a 10-day period, reported statistically significant weight loss
among students but was not clinically significant (Lee et al., 2017). Physical
activity in this study persisted for hours on a daily basis, and participants reported
feeling fatigued after engaging in 23 hours of exercise in 10 days, raising

concerns about the long-term sustainability of the programme.

A recent systematic review by Plotnikoff et al. (2015) recommended that

interventions for weight loss targeting university students have a duration of 12
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weeks or less. The authors noted that interventions spanning this length, roughly
equivalent to a university semester, generally yielded a greater number of
significant outcomes (physical activity level, diet intake and weight) than
interventions running for longer periods (Plotnikoff et al., 2015). This review was
primarily concerned with physical activity and nutrition outcomes (rather than
weight outcomes) which may have contributed to the ‘12 weeks or less’ result. In
addition, the review’s two studies with weight loss as the main outcome were
assessed at high risk of bias, (Musgrave & Thornbury, 1976; Harvey-Berino et
al., 2012). Also, only one of these studies had significant results and was
implemented for 12 weeks; the other study was conducted for less time and did
not produce significant results (Plotnikoff et al., 2015). Alternatively, another
systematic review by Johns et al. (2014) reported that combined behavioural
change interventions are more effective at a duration of 12-24 weeks. These
contrasting findings may be due to different sample sizes, study designs and
outcome selections in the two systematic reviews. Results from my systematic
review support previous findings showing that a duration at least 12 weeks
produces the greatest weight loss. Given these mixed results, further research is
necessary to develop the duration according to the type of weight loss

intervention strategy.
BCTs

Reducing the prevalence of obesity requires changes in the surrounding
environment, lifestyle combined with behaviour modifications that would support
sustainable eating and exercising habits for long-term well-being. Clearly BCTs
are a key approach to promoting long-term weight loss and wellbeing (Michie et
al., 2009). This review identifies behavioural practice/rehearsal, self-monitoring,
and goal setting (behaviour) as the most used BCTs in the studies comprising the
current review. The most common BCT used in interventions was behavioural
practice/rehearsal. Five of the six studies using behavioural practice/rehearsal to
modify behaviour were clinically significant (Ames et al., 2005; Hazama et al.,
1994; Kondo et al., 2006; Schmidt et al., 2001; Sigiang, 2018), while five of the
six studies using behavioural practice/rehearsal were statistically significant
(Hazama et al., 1994; Kondo et al., 2006; Lee et al., 2017; Schmidt et al., 2001;
Sigiang, 2018). These findings suggest that ‘behavioural practice/rehearsal’ was
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an important component of effective interventions included in this review. This
corresponds with results in another review that identified behavioural

practice/rehearsal as effective at increasing physical activity (Bull et al., 2018).

Findings from five studies highlight the importance of using the BCT ‘self-
monitoring’ in weight loss interventions. These studies included exercise (Memon
et al.,, 2018) or diet (Roach et al., 2003) or both exercise and diet with ‘self-
monitoring’ to promote weight loss (Ames et al., 2005; Hazama et al., 1994;
Schmidt et al., 2001). Four of the five studies using this BCT presented clinically
significant weight loss, except for Memon et al. (2018). In Memon et al. (2018)
both the intervention and control groups lost weight but there was no statistically
significant difference between the two groups. This could be due to the fact that
both groups engaged in self-monitoring, although the intervention group received

material incentivisation and the control group did not.

Five studies in this review used ‘goal setting’ (behaviour) to promote weight loss,
with four showing clinically significant weight loss; Lee et al. (2017) was the only
study using this BCT that did not demonstrate clinically significant weight loss. As
mentioned previously, this result may be due to the short duration of the
intervention (only 10 days).

Evidence from previous research indicates that goal setting (behaviour), self-
monitoring of behaviour and behavioural practice/rehearsal are among the most
effective BCTS for weight loss. Self-monitoring, in particular, has been identified
as one of the five principal BCTs of self-regulation, which is considered an
effective tool in promoting healthy eating and increasing physical activity when
accompanied with one of the four remaining self-regulatory behaviours such as
goal setting, feedback on performance and review previously set goals (Bull et
al., 2018; Michie et al., 2009; Samdal et al., 2017). The process of self-monitoring
not only influences weight loss, but also encourages long-term weight loss
maintenance (Varkevisser et al., 2019). A recent review also found that goal
setting is an effective BCT to promote weight loss (Teixeira et al., 2017). These
findings suggest that | should include self-regulation BCTs, such as goal setting
(behaviour) and self-monitoring of behaviour, in the design of my future clinical

study.
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Overall, due to the poor to moderate quality of the studies included in this review,
| was unable to come to a definitive conclusion about BCTs and optimal duration
for an effective weight management intervention. The variation in the timeline of
interventions and weight loss approaches (either single or complex) made this a
challenging task. As a result, results of this review should be considered
exploratory since correlations between BCTs/intervention characteristics and
clinically significant reductions in weight do not reflect causality (only
association). The strict eligibility criteria limited this review to nine studies, and
high heterogeneity decreased the power of the meta-analysis and the robustness
of results in interpreting weight loss estimates. However, after assessing
heterogeneity, it was attributed mostly to Kondo et al. (2006). In this study, the
authors reported a difference between weight loss interventions (diet, physical
activity and BCTs) of 14.94. This estimate was far larger than in the other eight
studies in which the difference in weight loss was around 2.5. Indeed, Kondo et
al.’s design had several limitations, such as a small sample size of students
compared to the other studies. Therefore, it is necessary to explore the effect of
prolonged moderate intensity exercise combined with diet and BCTs on weight
loss in a larger study of students with obesity to confirm these findings and to
settle variations in effect sizes. The findings of this review should be interpreted

cautiously due to the limited number (9) of studies.

3.5.2 Strengths and Limitations

This systematic review has several strengths and limitations. In terms of
strengths, this is the first review to assess the evidence on weight loss strategies
among female university students. To date, there has been little research on
weight loss interventions targeting female students as most of the available
primary prevention studies have included both female and male participants
(Plotnikoff et al., 2015). Targeting the female population alone is a significant
contribution to existing research and of interest to future studies, given the
prevalence of obesity among this group, particularly in Arabian countries (Badran
& Laher, 2011). Furthermore, all the studies assessed in this review were
controlled trials/RCTs, which strengthens the findings. In addition, | used a
systematic approach to describe the components of the interventions, based on
the BCTTv1 (Michie et al., 2013). In performing this systematic review, | strictly
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adhered to the PRISMA guidelines for conducting systematic reviews and
assessed the quality of studies using the updated Cochrane Quality Assessment
Tools RoB 2 and ROBINS-I. Moreover, this review was registered in PROSPERO
(CRD42020133332).

There were several limitations to the systematic review that may impact the
generalisability and validity of findings. The PICOS framework may have caused
missing of number of related studies while conducting the search as the search
was limited by study design. Moreover, the majority of studies were conducted in
the United States, and these findings cannot be generalised to my population of
interest, which is female university students in KSA. In fact, none of the studies
in this review were undertaken in Arabic countries. The small number of studies,
small sample sizes, diversity in methodological approaches, and poor to
moderate quality of the studies restricted my ability to reach definitive
conclusions. In addition, this review was limited to female students and therefore
cannot be generalised to the general population. Nevertheless, the strategies
identified in this review have been also effective in other interventions involving
males and other age groups in the general population (Harvey-Berino et al. 2012;
Khambalia et al., 2012). Overall, the results of this systematic review should be

interpreted with caution in terms of generalisability.

This review also includes studies that were conducted more than 10 years ago.
Due to significant advances in health and lifestyle awareness over the past
decade, some of the findings in this review may be less relevant to current female
university students than in the past. In addition, because this review only included
published studies, publication bias is a possible concern. Moreover, the
screening, data extraction and assessment of quality in the review’s papers was
performed by just one coder. However, the coding of the BCTs was double coded
by my supervisor, Dr. Emma Norris. There is a risk of potential publication bias in
the included studies, as asymmetry was detected in the funnel plot. Also, it should
be taken into account that the review included only peer-reviewed journal papers,
excluding grey literature, such as theses or unpublished observations. Since the
review included controlled trials only, real world studies might have been missed.
In addition, | did not contact the authors of any included studies for more

information.
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3.5.3 Research Implications

The main implication of this review is that there is limited evidence due to the low
to moderate quality of the studies, and the conclusions drawn from them. BCTs
were not clearly reported in the studies in this review, therefore, it was difficult to
identify the relevant information to code the BCTs and | may have missed some
in the process. In addition, none of the studies in this review used a standardised
approach for dietary and physical activity components. For instance, dietary
advice, duration of the programme, and intensity of physical activity varied across
the studies. On the other hand, one finding stands out as useful for intervention
development, specifically the importance of creating an obesity management
intervention that lasts for at least 12 weeks for successful weight reduction. Also,
the review suggested my intervention should be designed to focus on modifying
behaviour related to diet and physical activity with the support of BCTs, including
goal setting, self-monitoring and behavioural practice/rehearsal to motivate
participants to adopt sustainable healthier lifestyles. Based on the findings from
this systematic review, recommendations for future direction in obesity
management interventions are presented below and displayed in Figure 3.2.

These include:

e Development of a lifestyle modification program that includes diet and
physical activity components supported by BCTs for female university
students with overweight that lasts for a minimum of 12 weeks.

e Regular performance of physical activity should be encouraged.

e Students should be encouraged to adapt several healthy behaviours to
promote healthier lifestyles that can be successfully maintained long-term
instead of requiring students to follow strict diets that may not be sustained

over time.

3.6 Conclusions

This chapter described a systematic review identifying effective weight
management-controlled trials for female university students. The review found
nine studies of low to moderate quality that are highly relevant to my research.

Most of the studies were effective at reducing weight. The review’s findings
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indicate that a combination of interventions, rather than a single modality
intervention, is potentially more effective at promoting weight loss among female
university students. With regard to BCTs, | identified goal setting, self-monitoring
and behavioural practice/rehearsal as BCTs that may support participants to
adopt a healthier lifestyle. With respect to intervention duration, weight loss
programmes of 12 weeks or more were shown to result in clinically significant
weight reduction. These findings will assist me in designing my obesity

management intervention for female university students in KSA.
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Chapter 4: Perceptions of barriers and enablers to
adopting a healthy lifestyle among female university

students: Focus group discussion

4.1 Introduction

This chapter provides insights into female university students’ perceptions of
barriers and enablers to adopting a healthy lifestyle in Kingdom of Saudi Arabia
(KSA). It builds on knowledge from the systematic review (Chapter 3), which
focused mainly on studies from Western countries, by considering my target
population’s views on healthy food-related and physical activity behaviours within
the context of KSA.

4.2 Rationale

Multiple multi-level factors in the university ecosystem affect weight gain among
university students (Sogari et al., 2018), including time constraints, stress eating,
late night snacking, poor access to healthy food and lack of motivation (Smith-
Jackson & Reel, 2012). Research on female university students in KSA has found
similar barriers to weight loss as well as factors specific to the culture of KSA,
such as gender norms and limited availability of sex-segregated leisure facilities
(Awadalla et al., 2014; Khalaf et al., 2013; Majeed 2015). While research in KSA
has recognized barriers to weight loss among female university students, no
intervention targeting this population has been documented (Balhareth et al.,
2019; Mabry et al., 2016).

The existing weight management literature sheds some light on barriers and
facilitators to weight management among women in KSA (Algout & Reynolds,
2014; Al-Hazzaa, 2018; Al-Mohaimeed & Elmannan, 2017; Rasheed, 1998) and
female university students, in particular (Awadalla et al., 2014; Khalaf et al., 2013;
Majeed, 2015; Sabra, 2014). Barriers to adopting a healthy lifestyle include lack
of self-motivation and self-efficacy, sedentary behaviour, time constraints, lack of
social support, limited availability of gender-segregated entertainment/fitness
facilities, gender norms, preference for “unhealthy foods,” and snacking during
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studying and social activities. Studies from other Gulf region countries provide
greater insight into the personal, social, environmental and structural factors
affecting weight management among women, although they did not include
university students in their samples (Ali et al., 2010; Donnelly et al., 2011). This
suggests that comparative research on the attitudes of female university students
in KSA toward diet, healthy eating and physical activity would fill an important

knowledge gap.

To date, most studies on obesity and weight management among women in KSA
have involved cross-sectional, quantitative research, limiting insight into
subjective experiences of these issues that could be used to inform future
interventions. Moreover, there has been no qualitative research on female
university students’ perceptions of weight management programmes, particularly
their most or least engaging aspects. Therefore, qualitative approaches like focus
groups are useful for exploring the perceptions of target groups. They provide a
space where group norms/customs, opinions, and attitudes can be explored by
participants, leading to analysis of common behaviours and experiences that may

help in understanding behavioural motivations (Kitzinger, 1995; Krueger 1994).

To the extent that specific cultural and/or environmental factors in KSA (e.g. sex-
segregation in public space) influence obesity, a culturally sensitive approach to
weight management is also important. Existing obesity research has shown that
understandings about body weight, healthy food and weight control are culturally
distinct (Barroso et al., 2010). Thus, weight loss interventions that incorporate
these understandings may improve uptake and increase the potential for positive
outcomes (Ard et al., 2000; Barroso et al., 2010; Lindberg et al., 2013).

As mentioned in Chapter 3, none of the studies included in my systematic review
were conducted in KSA. | conducted focus group discussions to look at cultural
factors that may have an impact on students’ behaviour. This allowed me to
address issues of relevance to my target population (female university students

in KSA) regarding weight loss promotion.
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4.3 Theoretical underpinning

Weight management interventions typically target modifications in individual
behaviour related to diet and physical activity. Evidence suggests that theory-
driven approaches to evaluate the determinants of behaviour can increase the
effectiveness of interventions (Craig et al., 2008; Michie et al., 2008). While there
are many change theories in the literature, this study is informed by the
Theoretical Domain Framework (TDF) (Cane et al., 2012; Michie et al., 2005) and
the Behavioural Change Wheel (BCW)/COM-B model (Michie et al., 2011) which
together provide the tools to categorize barriers and enablers and match potential
behavioural change techniques (BCTs) with these issues (see Section 1.8.3).
Therefore, | conducted this qualitative study (focus group discussions) to provide
a foundation for my intervention by exploring factors influencing behaviour. This
helped me to determine BCTs likely to promote weight loss by encouraging

healthier eating habits and increased physical activity among participants.

4.4 Goals and Objectives

The goal of this study was to provide insight into perceptions of barriers and
enablers to physical activity and healthy eating of female students of KSA. It was
also to use these insights to devise a weight management intervention that
integrates participant perceptions with evidence-based practices for weight

management.

The specific objectives of this qualitative study were:

i) to explore perceptions of barriers and facilitators to a healthy diet and physical

activity of female university students of KSA, and

i) to examine students’ perceptions of enablers and barriers to attending a weight

loss programme.

4.5 Method

This qualitative study used convenience sampling to recruit participants for focus
groups at the Saudi Electronic University (SEU) located in Riyadh, KSA.
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Convenience sampling is a widely used method in clinical research and is a
nonprobability approach. In convenience sampling, the researcher selects
respondents based on proximity and availability, making the process quick and
economical (Elfil & Negida, 2017). The main drawback of convenience sampling
is that results are not generalizable. This is not necessarily a concern in
gualitative work, however, where the emphasis is on rich description and
interpretation of phenomena rather than assessing whether results are

extendable to the target population as a whole.

Participants were recruited using three methods. First, posters and leaflets were
distributed at the SEU campus to undergraduates and graduate students
(Appendix 2A). Participants were also recruited via word-of-mouth from others
who had read the advertisements about the study. Finally, announcements were
made at university events. To be eligible for the study, participants had to be
female students who had previously attempted to lose weight. This criterion
produced participants who were able to directly draw on weight loss experiences
to discuss enablers and barriers to losing and managing weight. Prior to
participating in group discussions, students were informed about the study and if

interested, were asked to sign a consent form (Appendix 2B).

Each focus group comprised six female students. Data saturation was achieved
after the third focus group discussion, as no new themes emerged during this
session (Saunders et al., 2017). According to Guest et al. (2006), saturation is
‘the gold standard by which to determine sample sizes in health science
research’. Therefore, three focus group discussions were conducted. Thus, the
study’s total sample size was 18, which proved adequate. Focus groups took
place in January and February 2019 at SEU and lasted approximately 60 minutes
each. The focus groups were facilitated in English (by me), since all participants
were proficient in the language. Proficiency in English was not a criterion for focus
group participation but was an unintentional, though beneficial, recruitment
outcome. During the focus group discussion, | tried to give all participants
sufficient time to think and express ideas. There were no difficulties
communicating in English at any of the focus group discussions. None of the
participants objected to using English or stated that they would prefer to use
Arabic. Focus group sessions were recorded using phone recorders.
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4 5.1 Ethical Considerations

This study was approved by the Institutional Review Board (IRB) of King Fahad
Medical City (reference number: 18-674E) (Appendix 2C) and Saudi Electronic
University (Appendix 2D). Participation was voluntary and participants could
withdraw from the study at any time. Participants were informed that their names
would be kept confidential and all responses would remain anonymous. Any
identifiable data were removed from the audio recordings and transcripts. The
audio recordings were destroyed after data analysis, and the transcripts (hard
and soft copies) were kept in a locked cabinet in my locked office.

4.5.2 Trustworthiness and Rigour

There is a debate surrounding evaluation of qualitative research. Some
researchers suggest that qualitative research should be assessed using the
same standards applied to quantitative research, such as internal and external
validity and reliability (Payton, 1979; Morse et al., 2002). In contrast, others argue
that these criteria are not suitable to qualitative work, given philosophical
differences between the two methods (Guba, 1981; Leininger, 1985; Rolfe, 2006;
Sandelowski, 1986). For example, external validity, which refers to the ability to
generalize from the research sample to the population, is a critical component of
good quantitative research. However, generalizability is not emphasized in
qualitative research; instead, as noted previously, qualitative work focuses on
providing in-depth description of a social problem through naturalistic inquiry that

emphasizes subjective meaning (Krefting, 1990; Schmid, 1981).

To address these issues, Lincoln & Guba (1985) developed a model to assess
the rigour of qualitative research, centred on the notion of trustworthiness. The
aim of trustworthiness is to provide evidence that ‘the findings of an inquiry are
worth paying attention to [and] worth taking account of’ (Lincoln & Guba, 1985, p.
290). Lincoln & Guba’s (1985) framework includes four criteria by which to assess

trustworthiness: credibility, transferability, confirmability, and dependability.

Credibility is concerned with whether research findings represent a “credible”
conceptual interpretation of the data (Lincoln & Guba, 1985, p. 296). To
strengthen credibility, | discussed the focus group discussions with my

supervisors, particularly my emerging interpretations of the data (Merriam, 2002).
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| also used ‘triangulation’ of data sources to improve credibility. Triangulation
refers to the search for ‘regularities’ across different data sources (or methods,
theories and researchers) (Denzin, 2006; O'Donoghue and Punch, 2003) in order
to identify themes, confirm findings and enhance interpretation (Creswell & Miller,
2010; Rutherford et al., 2010). For example, in the present study, | drew on a
systematic review, focus group discussions and expert guidance (supervisors) —
a cross section of data sources and methods - to generate a credible knowledge
base to develop the potential intervention. As will discussed in future chapters,
my feasibility study and semi-structured interviews provided additional
approaches and data that helped to validate prior results and improve data

understanding critical to refining the intervention.

Transferability, the qualitative equivalent of “external validity,” is concerned with
whether a study’s findings extend to other contexts (Merriam, 1997; Shenton,
2004). To enhance transferability, | have provided in-depth descriptions of
participants’ accounts so that readers can judge the transferability of the findings

using their own frames of reference (Lincoln & Guba, 1985).

Dependability, which resembles reliability, indicates whether results are
consistent and repeatable, requiring a logical, traceable, and clearly documented
research path (Tobin & Begley, 2004).. This chapter lays out my decisions
concerning research design and data collection related to the focus groups as
well as efforts to manage, analyse, and report the data. Transcripts are available.

Confirmability is concerned with making sure interpretations and findings are
clearly derived from the data and researcher biases are minimized or explained
(Lincoln & Guba, 1985). The final chapter of this thesis includes a
reflexivity/positionality statement, which acknowledges potential biases on my
part and outlines the efforts | made to understand how they may have
(unintentionally) shaped interactions with the research process (Cohen &
Crabtree, 2008).
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4.5.3 Data Collection

At the beginning of each focus group, | introduced myself and briefly described
the ground rules for the discussion based on the focus group guide (Appendix
2E). | emphasized that there were no “right or wrong” answers and that each
response was valuable to the study. Participants were also asked to be respectful
of one another and not to interrupt others during the discussion. The fact that alll
participants were female may have helped to create an environment that was
comfortable and respectful for open conversation. Participants were assured that
their answers were confidential and informed that they could refuse to answer a

guestion at any point during the focus group session.

After the introductory period, participants were asked a standard set of nine open-
ended questions | developed for the focus group guide (Appendix 2E). The
questions focused on participants’ knowledge of three broad areas: 1) weight
management (healthy diet/nutrition and physical activity); 2) barriers and
facilitators to a healthy lifestyle (healthy eating and physical activity); and 3)
enablers and barriers to attending sessions of a proposed weight loss

programme.

4.5.4 Data Analysis

| transcribed the audio recordings of the focus groups verbatim, except for
introductory comments which | excluded from the transcript. | analysed the data
using Braun and Clarke’s (2006) thematic analysis. Thematic analysis is a
methodical means of qualitative data analysis widely used by researchers (Howitt
& Cramer, 2008) to identify meanings in texts (Joffe, 2012; Pollio & Ursiak, 2006).
Thematic analysis is not underpinned by a specific epistemology, such as
positivist or constructionist. While some authors have criticised the framework for
this reason, Braun and Clarke (2006) argue that this strengthens the approach
by making it more theoretically flexible and adaptable to different research
studies, yielding rich and complex accounts (Braun & Clarke, 2006; King, 2004).
Since thematic analysis does not necessitate comprehensive knowledge of other
gualitative methods, its analytic approach is user-friendly, especially for beginner
researchers (Braun & Clarke, 2006). Researchers who are comparatively
unfamiliar with qualitative approaches may be able to quickly understand

thematic analysis, as there are few rules and courses of action (Braun & Clarke,
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2006; King, 2004). Thematic analysis is also beneficial when exploring the
viewpoints of different research participants, highlighting similar and dissimilar
attitudes and producing unexpected findings (Braun & Clarke, 2006; King, 2004).
Finally, thematic analysis offers an advantage in summarising important aspects
of a dataset, as it involves an organized approach to working with data, resulting

in a clear and well-ordered written product (King, 2004).

Although thematic analysis is beneficial in many ways, it also has disadvantages
compared with other qualitative research methods. For instance, the literature on
thematic analysis is underdeveloped in contrast to grounded theory,
ethnography, and phenomenology. This may leave early career researchers
uncertain about how to perform a comprehensive thematic analysis. In contrast
to other methods, basic thematic analysis does not enable the researcher to
make claims about language use (Braun & Clarke, 2006). Furthermore, while
thematic analysis is flexible, this flexibility can make the process of developing
themes inconsistent and incoherent (Holloway & Todres, 2003). However,
greater coherence can be achieved by taking an epistemological stance to
strengthen empirical arguments (Holloway & Todres, 2003).

In Braun and Clark’s framework, analysis takes place in six stages: becoming
familiar with the data, coding the data, identifying themes, reviewing themes,
defining themes and writing up the results. For this study, | followed the first three
of Braun and Clark’s (2006) steps to extract themes and subthemes from the
data. However, | then used the Theoretical Domains Framework (TDF) (Cane et
al., 2012) and Behaviour Change Wheel (Michie et al., 2011) to interpret data,
meaning Braun and Clarke’s later steps were replaced by or matched with
aspects of the TDF/BCW model.

In the earliest stage of analysis, | read the transcripts multiple times to familiarise
myself with the data. Next, | set out to closely code the transcripts to begin
organising my data in a meaningful way. In qualitative analysis, coding schemes
develop inductively through a data-driven process or deductively based on pre-
existing frameworks, concerns in the literature or the researcher's subject
knowledge (Seale, 2004). My initial approach to coding was inductive, as |
allowed subthemes to emerge from the data without the constraints of a top-down

theory (Thomas, 2003). | focused on the semantic level or surface level meanings
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of the data rather than the latent level (underlying assumptions, ideas, and
concepts). | shifted to a more deductive approach when using the TDF as the
main themes and BCW in later stages of data analysis. | manually coded hard
copies of the transcripts using open coding which permits “you [to] work
intensively with your data, line by line, identifying themes and categories that
seem of interest” (Esterberg, 2002, p. 158). | also kept notes, writing down early
impressions of the data. | used pens and highlighters to accentuate and mark
relevant text. Later, | created different colour schemes to associate with the
codes.

Once the codes were established, | began searching for themes. According to
Braun and Clark (2006), a theme captures the main ideas about data in relation
to the research question(s) and reflects patterned responses or meanings in the
dataset that are significant. Themes should be present across the data set, but
more examples do not essentially mean that the theme is more vital. However,
the themes were the TDF domains themselves. Nonetheless, to extract
subthemes, | combined codes that were similar or related to a common aspect of
the data. These subthemes were generally descriptive, showing patterns in the
data that were relevant to the research questions. Names for the subthemes
reflected participant attitudes or thoughts on a barrier or facilitator, such as
“already possess sound nutrition knowledge.” (See Table 4.3 for a description of
the themes.) These subthemes were ultimately associated with relevant TDF

domains as the main themes and then the BCW/COM-B categories.

Two points are central to explaining data analysis at this stage. First, the act of
coding and identifying subthemes was not entirely a linear process, but involved
some moving back and forth between data categories to make sure the codes
(and later themes) adequately reflected the descriptive meanings in the data.
Second, the relatively small size of the data set made distinguishing between
codes and subthemes challenging at times. Still, as Braun & Clarke (2006)
explain, there are no rigid rules to describe what a theme requires. In their view,
a theme simply characterizes significance within a data set and offers explanatory
power; as a result, there is always the possibility of overlap between themes and

codes.
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The next step in data analysis involved mapping the 22 subthemes identified
using Braun and Clarke’s (2006) framework onto the Theoretical Domains
Framework (TDF) (Cane et al., 2012). This process involved narrowing down the
22 sub themes that corresponded with 10 of the 14 TDF domains (themes):
‘knowledge”, “behavioural regulation”, “goals”, “environmental context and

” 113

resources,

” “* ” “*

social influences”, “beliefs about consequences”, “reinforcement”,

“beliefs about capability”, “intentions”, and “emotion” (See Table 4.1 for definitions

and constructs of the 14 TDF domains).

After using the TDF for analytic purposes, the findings were mapped on to the
Behaviour Change Wheel (BCW), specifically its hub - the COM-B model using
the table “Links between COM-B, TDF and intervention functions” (Michie et al.,
2014, pp.113-115). Next, based on the Behaviour Change Wheel guide (Michie
et al., 2014), | linked each COM-B component to the intervention function (Michie
et al., 2014, pp.113-115). During the final analytic phase, | again referred to the
Behaviour Change Wheel guide (Michie et al., 2014) as well as to BCT Taxonomy
(v1): 93 hierarchically-clustered techniques (BCTTv1l) (Michie et al., 2013) to
compare intervention functions against BCTs using the table “Linking intervention
functions to BCTs” (Michie et al., 2014, pp. 151-155). Each intervention function
was linked to one or two BCTs. This process became cyclical when | mapped the
BCTs back to the intervention functions to determine how they aligned with the

TDF domains. Further details are explained in Chapter 5.
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Table 4.1: Theoretic Domains Framework (TDF) Domains

TDF Domain Definition Associated Constructs

Knowledge An awareness of the existence of something Knowledge (including knowledge of condition/scientific rationale)
Procedural knowledge
Knowledge of task environment
Skills An ability or proficiency acquired through practice Skills

Skill development

Competence

Ability

Interpersonal skills

Practice

Skill assessment
Social/professional role and A coherent set of behaviours and displayed personal | Professional identity/role
identity qualities of an individual in a social or work setting Social identity

Identity

Professional boundaries
Professional confidence

Group identity

Leadership

Organisational commitment
Beliefs about capabilities Acceptance of the truth, reality or validity about an Self-confidence

ability, talent, or facility that a person can put to Perceived competence
constructive use Self-efficacy

Beliefs

Self-esteem
Empowerment
Professional confidence
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TDF Domain

Definition

Associated Constructs

Optimism The confidence that things will happen for the best Optimism
or that desired goals will be attained Pessimism
Identity
Unrealistic optimism
Beliefs about consequences Acceptance of the truth, reality, or validity about Beliefs

outcomes of a behaviour in a given situation

Outcome expectancies
Characteristics of outcome
expectancies

Anticipated regret
Consequents

Reinforcement

Increasing the probability of a response by arranging
a dependent relationship, or contingency, between
the response and a given stimulus

Rewards (proximal/distal, valued/not valued, probable/improbable)
Incentives

Punishment

Consequents

Reinforcement

Contingencies

Sanctions

Intentions A conscious decision to perform a behaviour or a Stability of intentions
resolve to act in a certain way Stages of change model
Transtheoretical model and stages of change
Goals Mental representations of outcomes or end states Goals (distal/proximal)

that an individual wants to achieve

Goal priority

Goalltarget setting

Goals (autonomous/controlled)
Action planning
Implementation intention
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TDF Domain

Memory, attention, and decision
processes

Definition

The ability to retain information, focus selectively on
aspects of the environment and choose between two
or more alternatives

Associated Constructs

Memory

Attention

Cognitive overload/tiredness
Decision making

Attention control

Environmental context and
resources

Any circumstance of a person’s situation or
environment that discourages or encourages the
development of skills and abilities, independence,
social competence and adaptive behaviour

Environmental stressors
Resources/material resources
Organisational culture/climate
Salient events/critical incidents
Person x environment interaction
Barriers and facilitators

Social influences

Those interpersonal processes that can cause
individuals to change their thoughts, feelings, or
behaviours

Social pressure
Social norms
Group conformity
Social comparisons
Group norms
Social support
Power

Intergroup conflict
Alienation

Group identity
Modelling
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TDF Domain

Emotion

Definition

A complex reaction pattern, involving experiential,
behavioural, and physiological elements, by which
the individual attempts to deal with a personally
significant matter or event

Associated Constructs

Fear

Anxiety

Affect

Stress

Depression
Positive/negative affect
Burn-out

Behavioural regulation

Anything aimed at managing or changing objectively
observed or measured actions

Self-monitoring
Breaking habit
Action planning

Source: adapted from Atkins et al., 2017
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4.6 Results

4.6.1 Sample characteristics

Most students ranged from 20 to 30 years (n = 14). There were two participants
aged 31 to 40 years old and two participants aged 40 to 50 years. Of the eighteen
participants, five were married, one was divorced and 12 were single. All four of

the participants over age 30 were married.

Six participants were employed, and 12 were not employed. All four of the
participants over age 30 were employed. Fifteen of the participants were Saudi
nationals of KSA, and three were citizens from other Arab countries studying at

SEU. Table 4.2 provides a description of focus group participants’ characteristics.

In the preceding chapters, | explained that my rationale for sampling university
students was to address a gap in the weight management research targeting this
population. | also noted that this group typically includes individuals 19-25 years
old at a life stage involving “critical psychosocial development and identity
formation, leading to greater independence, sense of self and autonomy in
decision-making” (p. 50). As students navigate the university environment on
their own, often whilst handling competing demands, they may find it challenging

to adopt healthy lifestyle behaviours.

As noted, the majority of my sample fits or falls just outside the 19-25 age range.
While four participants are over 30 years old, | propose that including these
“‘mature” students does not compromise my study’s premise or results since
many aspects of university life apply equally to traditional and mature students.
Some common elements of the student lifestyle (Sogari et al., 2018) include: time
constraints, financial constraints, academic pressure, and the need to balance
competing demands (e.g., work and school, school and family, or school and

extracurricular activities).

Moreover, the literature suggests that mature students also undergo a process of
identity (re)formation when they attend university. Resuming learning may have
significant implications for family relationships and self-conceptions and may
open up new possibilities for higher learning and occupational advancement

(Baxter & Britton, 2001). In addition, the decision to attend university as an older
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student is often provoked by key life transitions, whether situational events (e.g.,

divorce) or “dispositional aspects of personal satisfaction” (Gill et al., 2015).

In addition, both younger and mature students spend time on university
campuses and are part of the ecological system identified in Chapter 1 that gives
rise to university-specific environmental facilitators and barriers to healthy eating
and physical activity, such as limited access to nutritious food or to fitness
facilities on campus. Keeping this in mind, | have identified any differences in
students’ viewpoints based on age in this chapter's results and discussion
sections. In addition, | have pointed to any differences based on marital status or

employment, since these variables are associated with age in my sample.

Table 4.2: Demographic Description of Focus Group Participants

Demographic characteristics No. of students Percentage

Age 21 to 30 years 14 78%
31 to 40 years 2 11%
41 to 50 years 2 11%

Nationality Saudi 15 83%
Non-Saudi 3 17%

Employment Employed 6 33%
Not Employed 12 67%

Marital Status Married 5 28%
Single 12 67%
Divorced 1 5%

4.6.2 Summary of the TDF and COM-B model: Barriers and enablers to
physical activity

| identified 22 subthemes via thematic analysis that were mapped directly onto
10 of the 14 TDF domains (themes) and the six COM-B components. The 10 TDF
domains included “knowledge”, “behavioural regulation”, “goals”, “environmental
context and resources”, “social influences”, “beliefs about consequences”,

“reinforcement”, “beliefs about capability”, “intentions”, and “emotion”. The TDF

domains not relevant to the context of healthy eating and physical activity among
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female university students in KSA were “optimism”, “memory”, “skills” and
“social/professional role and identity”. The 22 subthemes are categorised below
according to associated TDF domains and are discussed within the context of
barriers and facilitators to weight loss. Table 4.3 provides an overview of the
study’s themes (and subthemes) as well as associated transcript extracts. Table
4.4 links the TDF domains to the BCW, including COM-B framework, intervention

functions and potential BCTs.
4.6.3 Study Themes and Associated TDF Domains
Theme 1 (TDF Domain): Knowledge

Three subthemes related to “knowledge” emerged from the focus group
discussions. These largely focused on personal food or nutrition knowledge as

opposed to knowledge about physical activity/fitness.
Sub-theme 1: Already possess sound nutrition knowledge

During group discussions, most participants stated that they already possessed
comprehensive nutrition knowledge. In fact, several mentioned that information
about healthy eating so saturated the media that it was impossible to be unaware
of these issues:

Awareness campaigns in general and now even in social media, so
everywhere you go there are some people raising awareness about health

and nutrition...- P17, age 23

In response to “What do you think is healthy food?” participants’ answers centred
on types of food, food composition/nutrients, food preparation methods and food
portion size. These answers broadly aligned with nutrition guidelines endorsed
by professional dieticians and public health agencies and represented basic

familiarity with the subject. Foods mentioned as healthy included “vegetables,”

” ” ” ” ” ”

“fruits,” “green tea,” “salads,” “water,” “yoghurt,” “chicken,” “dark chocolate” and

“fish.” During discussions, some participants displayed more complex
understandings of nutrition, emphasizing the importance of distinguishing
between types of carbohydrates (simple and complex) and fats when choosing

what to eat:
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Carbs, complex carbs, fats, protein..., healthy fats, fats that are found in
food, avocado, omega 3, like in salmon, sea food and stuff like that,
healthy fats, what else like the ones in nuts and stuffs like almonds and

other nuts. - P15, age 24
Others pointed to the need to limit sugar and salt in their diets:

You should get away from the three whites, the sugar, the salt and the
flour. - P7, age 46

Students indicated that they were familiar with healthier cooking methods,
agreeing that it was best to select “grilled or steamed” food over “fried” as part of
a healthy diet. There were also a few participants who commented on the method
of production or composition of food, arguing that that food “without preservatives

or chemicals” or “organic food” were healthier options.

Not surprisingly, participants’ belief that they already possessed comprehensive
nutrition knowledge created resistance to attending weight loss programmes
emphasizing nutrition education. In general, participants viewed lectures on
healthy eating as outdated and uninteresting and preferred more unusual and
engaging approaches instead:

Regular information, any information about our body and carbohydrate
and protein and their benefits, calories, | think it is so old. Also, about
traditional diets program, also old. If | see something new, new diet
program such as Keto and some new, | will get interested, and | may, |
think it is Keto and a French diet programme, a lot of new diet programme
and it’s useful in this time. But yes new, not in the old, so | think it’s
interesting. - P3, age 22

Sessions are as | always see on TV and even You-Tube is lectures and
information via slides...they might bring somebody who shared his
experience that was a special experience. Nothing new! A lecture. You just
listen and listen...you want movement. To make travel, to make climb in

the mountains. - P2, 22
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Sub-theme 2: Diets should be balanced and not overly rigid

Many participants insisted that balance was important to healthy eating. By
balance, participants meant three things: portion size, types of food (e.g. food
plate) and customized diets. Here, participants acknowledged the importance of
nutrition but were cautious of strict dietary regimes, which they felt were
unproductive to weight management. For example, some participants talked
about the importance of eating across the five food groups, a standard nutrition
recommendation, but also insisted that “unhealthy” foods not included in these

categories were acceptable, as long as portions were reasonable:

No, it's a 70% -30% or 80%-20% like, you can have during the day, let’s
say 80% healthy food and 20% something sweet or anything, like you can
have an ice cream scoop if you want, or you don’t have to eat healthy. -
P15, age 24

Another participant made a similar comment, insisting that it was not “right” to
restrict diets to certain foods, such as fruits and vegetables, while excluding

others, suggesting such standards were unfair:

It depends on, like, what she said, it depends on the portion, on how much
you eat each of them. Each and every food is healthy, but there is a portion
of how much you should eat each of them, not like only fruits and

vegetables are healthy. /t’s not right. / feel it’s not right. - P16, age 33

Participants felt that diets included in the weight management programmes
should be balanced and flexible. They further argued that rigid or unrealistic
dietary goals (e.g. extreme calorie counts) were discouraging and would reduce

enthusiasm for programme participation:

In the programme, if it’s too strict, and you can’t eat anything you want and
not little bit flexible, | wouldn’t want to. Flexible means like maybe start with
like not a very low calorie intake, you know what | mean, like if | am eating
let’s say | am a person who eats 3000 calories per day, | don’t want to go
to a programme where you will give me 1200 calories a day. /t’s a huge
gap, huge shift from what | eat usually and what you are giving me...that

won’t make me want to go. - P15, age 24
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Finally, some participants felt that balanced diets should reflect each person’s
food needs. In other words, diets should be personally customized. As before,
students acknowledged nutrition’s importance but insisted on considering

personal metabolism when determining healthy eating habits:

Healthy means what your body needs or what your body likes. Some
people are more in need of proteins, or iron. Some bodies they cannot,
you know, digest the carbs. That’s why you might get obese, if you
consume a lot of carbs. Some bodies it’s not good to eat sugar for them.
They cannot tolerate sugar. Others, as she has said, her husband eats a
lot and my husband, they eat..., they don’t gain any..., they lose weight,
so different bodies need different things, and so you should know what

your body needs, you should give what it needs. - P7, age 46
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Table 4.3: Study themes and subthemes and associated transcript extracts

Themes
(TDF Domains)

Knowledge

Subthemes

1. Already possess sound nutrition
knowledge

Examples

Awareness campaigns in general and now even in social media, so everywhere you go there are
some people raising awareness about health and nutrition and yah... - P17, age 23

2. Diets should be balanced and not
overly rigid

In the programme, if it’s too strict, and you can'’t eat anything you want and not little bit flexible, |
wouldn’t want to, flexible means like maybe start with like not a very low calorie intake, you know
what | mean, like if | am eating let’s say | am a person who eats 3000 calories per day, | don’t want
to go to a programme where you will give me 1200 calories a day, it’s a...huge shift from what | eat
usually and what you are giving me...that won’t make me want to go. - P15, age 24

3. Need nutrition knowledge to make
healthy eating decisions

| get confused with this because every programme have its own healthy food, some of them never
allow meat because it’s lot of cholesterol and some programme don'’t allow never milk and yoghurt,
some... | get confused... - P3, age 22

Beliefs about
capabilities

4. Successful weight loss in the past
means it is possible again

| already lose my weight, | was fat before, | lose weight. It changed all my life...even my family, it is
very nice when you lose weight. - P14, age 40

Beliefs about
Consequences

5. My appearance will improve with
health eating and physical activity

To become beautiful. — P13, age 26

6. A healthy lifestyle will promote
and protect physical wellbeing

| think when | have a good weight in my age now | will keep my health good ... also after 50 years
old, or later... | have a good, also health cause my weight, my blood pressure... my blood sugar
will be good... if | have a good weight and can | avoid a lot of disease like the diabetes and also
some pains like knee pains, leg pains. - P2, age 22

7. A healthy lifestyle will promote
mental wellbeing

May be it [losing weight] increases even our self-confidence, when we are little, you know when we
are not so fat you know you can stand in front of everyone, but when you are fat you feel a little bit
shy, yes,...we feel insecure being fat, may be this. - P16, age 33

8. A healthy lifestyle will enhance
personal freedom

If you are skinny, | think you can wear whatever you want, you can eat whatever you want, you
don’t have to guard anything, but if you are fat, you can’t, you can’t dress whatever you want, you
have to be careful with everything, | think. — P14, age 40

Reinforcement

9. Competitions and rewards
incentivize weight loss

I think competitions maybe with having a winner, giving something to that winner, | think stars or
something, this might me motivation...yes. — P8, age 25
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Themes

(TDF Domains)

Subthemes

Examples

Intentions 10. Willpower is essential to weight | feel like anything you want to if you are determined like if you are motivated, no matter what it is,
loss like | know some people do that, and they wake up six in the morning, they exercise and they go to
work or school, whatever, it’s all up in your hand, no matter how difficult it is in the beginning, but
you need motivation. — P15, age 24
Emotion 11. Stress is a barrier to weight loss Looking in the mirror sometimes effects your mental phase, you might go under stress, and
depression, you will eat more...negative feedback. — P14, age 40
Sometimes the marriage and your husband also affect your body, | don't like to eat, | am a healthy
person, but you know the stresses over you, this will make you even, so be careful. — P8, age 25
Goals 12. Setting goals is important to Maybe if we have different goal every month, so one month we focus on lowering our fat
achieving weight loss percentage, the other month we focus on gaining more muscle so every month we have a different
goal that would leave us to lead a healthier life. - P17, age 23
Behavioural 13. Monitoring lifestyle behaviours is | Get us experienced people to monitor our diet, and monitor our weight, this will also motivate
Regulation important to achieving weight loss us...somebody should keep pushing us you know...— P10, age 25

exercise facilities (distance and
amount)

Environmental
Context and
Resources

14. Time pressures impede healthy
eating and physical activity

We do not have enough time to because our studies is pressure, and many homework. — P1, age
28

We must always put something important than others, because if we didn’t make the time
management for us good, we not have time for walking, time for eating, time for spending - P14,
age 40

15. The high cost of healthful food
impedes healthy eating

They are expensive too, usually the healthy food is expensive than the unhealthy food. — P16, age
33

16. The city’s environment impedes
physical activity

We are in the huge city, because we are in the centre, the destination is so far, if | want to...we
have gym, but it is far from my house, so because we are in huge city, not in the small...when we
travel to another country we walk, so we lose weight, when | travel to my country | lose weight,
because we don’t use cars... P3, age 22
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Themes

(TDF Domains)

Subthemes

Examples

17. The campus’ environment
impedes healthy eating and exercise

And also the lack of the availability of the tasty food, you can't,... like hunger station you can take
any food, but healthy food is very limited and you can’t, and also it is over price and not tasty..., it
is not tasty. - P12, age 24

Why not have a fitness centre here, yes..., instead of sitting in the cafeteria and eating, we can you
know, exercise waiting for our lectures, we should have the facilities. - P11, age 35

18. Lack of shops selling healthful
food hinders healthy eating

There should be more shops outside to sell the good food, the healthy food, for working females, if
you don’t have time, just pass by when you are getting home, you will buy the healthy food before
we get home, but if you get home, and you will see the things around you, you will eat you know
something that is fast and yes...and reachable... you don’t have time to cook so we will bring
anything that save money...and anything that will fill the stomach. — P13, age 26

19. Lack of calorie counts for
restaurant meals impedes healthy
eating

At every restaurant in the Saudi Arabia, every menu should have calories, have to write it, | think
people see that maybe effect their opinion from eating. - P4, age 23

Social Influences

20. Social support is important to
promote weight loss

Emotionally sharing stories for example obesity problems and they work together on this to lose
weight, this is motivational, ...make it emotional classes, two people or ladies maybe if they are
obese, put them together and make them work hard, because they have the same feeling, same
suffering, but if you bring somebody who is fit and somebody who is obese and put them together,
for sure the class will not be..., classify people. — P9, age 24

21. Peer pressure is an obstacle to
healthy eating

And the people it’s my major, when | was in, with my family, | was very healthy person, they eat like
vegetables all the time, and when | married, he is very like burger, what | will do? Burger...
breakfast to lunch to dinner and Pepsi and Pepsi and he is very thin, | get fat, he is still in the same
weight, so it is very hard | promise...l am tired... - P8, age 25

22. Cultural norms of KSA impede
healthy eating

And also, the social system here, the families eat together, and so you can’t have a separate meal
and the traditional cuisine are filled with oil... - P2, age 22
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Table 4.4: Mapping TDF Domains to the BCW, Including Intervention’s Potential

BCTs

TDF Domains

BCW

Intervention
function

(Potential) BCTs based
on BCW

Knowledge Psychological Education Information about health
capability consequences
Training Instruction on how to
perform behaviour
Demonstration of the
behaviour
Beliefs about Reflective Persuasion Verbal persuasion about
capabilities motivation capabilities
Beliefs about Reflective Persuasion Information about health
consequences motivation consequences
Education Information about health
consequences
Reinforcement Automatic Incentivisation Social Reward
motivation
Intentions Reflective Persuasion Verbal persuasion about
motivation capabilities
Incentivisation Commitment
Goals Reflective Persuasion Goal setting (behaviour)
Motivation Incentivisation Self-monitoring of
behaviour
Environmental Physical Enablement Behavioural substitution
context and opportunity Environment Restructuring the
resources Restructuring physical environment
Social influences | Social Enablement Problem Solving
opportunity
Emotion Automatic Persuasion Framing/reframing
motivation Incentivisation Self-monitoring of
behaviour
Enablement Social Support
(unspecified)
Behavioural Psychological Training Self-monitoring of
regulation capability behaviour
Enablement Goal setting (behaviour)

Adding objects to the
environment
Action Planning
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Sub-theme 3: Need nutrition knowledge to make healthy eating decisions

While most participants believed they were familiar with nutrition fundamentals,
this sense was not universal; a small minority confessed to some uncertainty
concerning healthy eating. For example, one participant admitted that she was
unsure how to differentiate foods, given what she viewed as competing expert

information about healthy eating:

| get confused with this because every programme have its own healthy
food. Some of them never allow meat because it’s lot of cholesterol, and
some programme don’t allow never milk and yoghurt, some... | get

confused until this moment, so...no... no healthy food. - P3, age 22

Another student shared that while she was aware of the importance of a

nutritious diet, she was less clear on how to prepare and cook healthy meals:

Maybe we can’t make meal... healthy meals... we don’t know how to
make... delicious healthy meals...all the time we know unhealthy meals. -
P5, age 23

Not surprisingly, these participants were far more interested in a weight

management programme that included nutrition education in their curriculum:

Understanding also and learning, and we go back to understanding and

learning about how important of healthy food to your body... -P16, age 33

[Classes could include] sharing facts of our daily basis if like a bar of
chocolates, how many sugar it contains and attach it with sugar bars, and
maybe...Like a Kit-Kat bar, showing you how many sugar it contains. —
P18, age 23
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Theme 2 (TDF Domain): Beliefs about Capabilities
Sub-theme 4: Successful weight loss in the past means it is possible again

In terms of “belief about capability,” several participants referred to previous
attempts to lose weight, whether via diet, exercise, or surgery, as a key reason
for their current interest in losing weight. They also interpreted past success
losing weight as a sign that they could achieve similar results again, suggesting
a sense of self-efficacy. One participant who had recently gained back weight
after a successful weight loss experience, regularly looked at a photo of her

slimmer self to feel motivated to exercise or manage her food intake:

Me... me before, this is my biggest motivator... like from one year | was
55 kilo and now | am 64, my biggest motivator is me, my picture in the last
year. | put, put it in front of my..., no enough, when | want to eat, look at
yourself, you can do it. - P8, age 25

Others pointed to the great changes that occurred in their lives after losing weight,
including improvements in personal health, work performance and relationships.
Knowing that these outcomes were possible, as they had been experienced
before, was a strong motivator to start losing weight again:

| already lose my weight, | was fat before, | did surgery to reduce my
weight, before | can’t carry my children, | can’t go to my apartment, third
floor easily, | choose this one because | try to make and do diet,
unfortunately | didn’t get it. Now thank God | lose weight. It changed all
my life..., even my family, it is very nice when you lose weight. - P14, age
40

Theme 3 (TDF Domain): Beliefs about Consequences

Participants’ beliefs about the consequences of healthy eating and exercise were
wholly positive and operated as facilitators to healthy lifestyle change. These
beliefs centred on four broad areas: appearance, physical well-being, mental

well-being and freedom.

148



Sub-theme 5: My appearance will improve with healthy eating and physical

activity

In terms of appearance, participants mentioned several ways in which losing
weight would enhance self-presentation, including beauty, youth and thinness.

Participants used phrases such as “to become beautiful,” “skinnier,” and “I will

look younger” to express this theme.

Sub-theme 6: A healthy lifestyle will promote and protect physical wellbeing

Physical wellbeing included three elements: to “become fit,” “to sleep better” and
“to avoid chronic disease”. Chronic disease was the most popular of these, and
participants cited two benefits to preventing these conditions, remaining healthy
in the present and protection against poor health later in life. A few participants
framed chronic disease as a potential threat and emphasized that fear was a

strong motivator to eat healthily:

| fear of any disease that may come, like cholesterol, diabetic, all of the
diseases that may come or you may be affected by if you eat unhealthy

food. This fear makes you to eat healthy. - P14, age 40

Others saw managing their weight now as a wise investment for good health in

later years:

And also, I think when | have a good weight in my age now..., | will keep
my health good ... also after 50 years old, or later... | have a good, also
health cause my weight, my blood pressure... my blood sugar will be
good... if | have a good weight and | can avoid a lot of disease like the

diabetes and also some pains like knee pains, leg pains. - P2, age 22

In some instances, participants pointed to a history of disease in their family as a

reason to exercise and maintain healthy diets as young adults:

Also, | saw my mom she fat. She has like back pain, knee pain,
hypertension, diabetic, all that because she is high..., so we have to look
about our self, our self specially if we have our family with these diseases.
- P9, age 24
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Sub-theme 7: A healthy lifestyle will promote mental wellbeing

Participants suggested that physical activity and weight loss provided emotional
benefits, including happiness or “feeling better,” (i.e. a general improvement in

well-being) as well as greater self-confidence and stress reduction:

Sometimes it takes the stress away, whenever you walk a lot or make some

exercise like cardio... - P14, age 40

Maybe it [losing weight] increases even our self-confidence. When we are
little, you know, when we are not so fat, you know, you can stand in front of
everyone, but when you are fat you feel a little bit shy. Yes, we feel insecure

being fat, maybe this. - P16, age 33

One participant compared the positive mindset resulting from weight loss with the
negative outlook associated with weight gain, using exaggerated language to

describe the difference:

The happiness also, the satisfaction, self-confidence that she talks about,
everything, everything. Gaining weight is the worst thing in life. — P7, age
46

Sub-theme 8: A healthy lifestyle will enhance personal freedom

Weight loss was associated with two types of freedom: freedom of choice and
freedom of movement. Participants described losing weight (and obtaining a
slimmer body) as a process that broadened social and personal options and
increased autonomy. The freedom to wear whatever one liked and to choose

among self-presentation styles was seen as especially beneficial:

If you are skinny, | think you can wear whatever you want. You can eat
whatever you want. You don’t have to guard anything, but if you are fat, you
can’t. You can’t dress whatever you want. You have to be careful with

everything, | think. — P14, age 40
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Other participants mentioned that weight loss produced greater freedom of

movement and a feeling of comfort in one’s own body:

You can do whatever you like, you can jump, you can run, you can ...- P7,

age 46

Even the movement of your body, you can walk a lot, you will feel lighter. -
P13, age 26

Theme 4 (TDF Domain): Reinforcement
Sub-theme 9: Competitions and rewards incentivize weight loss

Several participants suggested that weight management programmes should
include competitive challenges and prizes as weight loss incentives. They

described competitions involving both healthy eating and physical activity goals:

A drinking water challenge. How many litres they are drinking by the end of
the week? - P18, age 23

| think competitions maybe with having a winner, giving something to that
winner. | think stars or something. This might me motivation...yes. — P8, age
25

While most participants saw competitions and rewards as straightforward weight
loss enablers, a few had a more layered perception and were interested in
competitive activities to relieve daily pressures. Given the extra burden of
household and childcare responsibilities, married/older women were especially
keen to engage in weight loss competitions that provided a feeling of joy. In this
sense, competing became its own reward and reinforced commitment to the

weight loss process:

Making walking competitions in the university. Walk around the university
like five times, and there is a winner...we want fun. Give us the moons, for
example, something to motivate us. We need colours; we need music. We
need to live. We need to feel what we are humans, to get away from this

stress. - P7, age 46
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Theme 5 (TDF Domain): Intentions
Sub-theme 10: Willpower is essential to weight loss

Willpower was a concept that several participants highlighted as critical to weight
management. They viewed it as an intrinsic motivator that a person either did or
did not possess. However, without this determination or self-control, efforts to
increase physical activity or change eating habits would always fail no matter how

many extrinsic factors were altered:

Laziness, | think, because if you don’t have determination, because it is
easy to do exercise one day, then it’s hard to commit for rest of your life...I
feel like it’s your mind that stops you from doing these things, and the one
that pushes you to do these things. That’s the only barrier | feel like | have.
— P15, age 24

Theme 6 (TDF Domain): Emotion
Sub-theme 11: Stress is as a barrier to weight loss

A few participants directly tied their emotional states to an inability to eat healthily.
Stress’ impact on food intake was described in two ways. Mainly, stress was
presented as a result of negative body image due to excessive eating. As one
participant explained, negative self-perceptions damaged self-esteem, producing
stress and leading to renewed over-eating, creating a negative feedback loop:

Looking in the mirror sometimes effects your mental phase. You might go
under stress and depression, you will eat more...negative feedback. —
P14, age 40

Alternatively, one participant, a married student, blamed her poor eating habits

on stress, which she attributed to the pressures and responsibilities of marriage:

Sometimes the marriage and your husband also affect your body. / don’t
like to eat. | am a healthy person, but you know the stresses over you, this

will make you even, so be careful. — P8, age 25

152



Theme 7 (TDF Domains): Goals
Sub-theme 12: Setting goals is important to achieving weight loss

When asked what would motivate them to attend a weight management

programme, participants emphasized setting individual or collective goals:

If I have a goal, | want to do that one. Maybe I look for this session to have
it. — P1, age 28

In terms of how to set goals, participants suggested creating different target areas
throughout the intervention to keep participants engaged and motivated:

Maybe if we have different goal every month, so one month we focus on
lowering our fat percentage, and the other month we focus on gaining
more muscle, so every month we have a different goal. That would leave

us to lead a healthier life. - P17, age 23

Theme 8 (TDF Domain): Behavioural Regulation

Sub-theme 13: Monitoring lifestyle behaviours is important to achieving
weight loss

In terms of “behavioural regulation,” participants frequently referred to monitoring,
whether this involved self-monitoring of target behaviours or weight or monitoring

by other people, preferably a course instructor or facilitator:

Get us experienced people to monitor our diet and monitor our weight. This
will also motivate us...somebody should keep pushing us, you know,
maybe a push along with it... they are following up with us. This might

even motivate me to attend. — P10, age 25

Some participants felt that pedometer watches or fithess phone apps with the

ability to track steps would help motivate them to meet weight loss goals:
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Maybe checking people’s steps. If you tell them to buy a watch and see
how, or on their phones, you can see how many steps they walked, and

the one who walked the most wins something. — P9, 26

Using social media for self-monitoring of behaviour was a popular idea among
the participants. Some suggested creating WhatsApp groups in weight
management programmes so participants could keep track of one another’s

progress and remain engaged in the weight loss process:

Or like you have a WhatsApp group or something. Okay, like did you write
down what... how much you exercised, or what did you eat or things like

this. May be that will keep us all throughout. - P16, age 33

Alternatively, one student suggested accessing an online service that assessed

food related and physical activity behaviours throughout the weight loss process:

Like the, you know, the healthy monitors the people that you can, you
know, share with them monthly and pay for them, and they track what you
are eating on daily basis and you talk to them... they will track you on the
social media like Instagram, Facebook. They will communicate | think
through WhatsApp on daily basis. You will send them what did you eat.
She will tell you, no don'’t eat, please eat, and she will tell you... - P7, age
46

Theme 9 (TDF Domain): Environmental Context and Resources

Participants discussed the environment in which they negotiated food related and
physical activity behaviours, including specific contextual and resource-related
factors facilitating or inhibiting healthy lifestyle behaviours. These factors were
related to time pressures; cost; the city environment, especially its massive size;
the campus food and fitness environment; access to fresh, healthful food in the

community; and lack of calorie guidance on restaurant menus.
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Sub-theme 14: Time pressures impede healthy eating and physical activity

By far, the most common obstacle to healthy eating and exercise was time. As
university students, participants felt that they were constantly managing
competing demands and simply did not have enough free hours to engage in
healthy lifestyle behaviours:

The major barrier is limit of time; we don’t have time. We like to cook
healthy food at home, but we don’t have time. As university student, we
are studying like 18 hours out of 24. We just sleep four hours or sometime
six hours. When do you want me to cook healthy food? — P1, age 28

The thought of adding another commitment to already busy schedules felt
overwhelming for participants, especially for those who were older/married, and

acted as a barrier to weight loss:

| am waiting until | graduate in order to lose weight. Actually, during
university | gained, gained a lot of weight, but | cannot do anything. You
study, you feel hungry, you have to eat, you have no time to exercise. Even
the university doesn’t help us to move and physically be active, lot of

homework, as if stuffing you, killing you. — P14, age 40

For one patrticipant, a health science major, difficulty finding time to cook after a
long day at university was especially frustrating, given her deep knowledge of
nutrition. However, academic obligations meant she had no flexibility with her
schedule:

| like cooking healthy food, that’s what motivate me, cooking for myself
healthy and eating and in addition, to stay away from diseases. We are
health sciences graduates; we all know this. We want to do it, but you
know, it’s the time, and lot of bad things, but we know healthy food is very

delicious, and we like it, and we like cooking it even. - P12, age 24

When discussing time constraints on exercise or healthy eating, several of the
older participants attributed this issue to their multiple responsibilities as
mothers/wives, employees, and graduate students, framing this tension as a
dilemma of “the modern working women.” In this way, they compared current

gender roles with those of previous generations, noting that while social changes
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had created greater opportunities for women outside the home, normative
expectations concerning responsibility for the domestic domain remained the

same.

Females now have huge responsibilities other than the previous, in the
previous our mothers used to sit at home, they don’t work and look for us,
what we are doing? We are working. We have to get pregnant. We have
to bring up children. We have to study, why? You have a lot of
responsibilities; men they don’t have these responsibilities. So, we should

have somebody to cook for us at work and at home. - P7, age 46

Sub-theme 15: The high cost of healthful food impedes healthy eating

Price was also a barrier mentioned frequently by participants. A few focused on
food costs in stores or markets, but far and away, the greatest concern was the
price of restaurant meals. While fast food and other less healthy foods were

inexpensive, participants felt that the nutritious food was too costly:

Like in the restaurant, they provide unhealthy food, but healthy food...
usually high price. -P12, age 24

Sub-theme 16: The city environment impedes physical activity

Another concern focused on the environmental context of the city (Riyadh),
especially its layout and massive size. Participants explained that given the city’s
expanse, gyms were often far from home or campus, hindering efforts to exercise.
In addition, wide distances between places made cars essential for travel in the

city, preventing them from walking:

We are in the huge city, because we are in the centre, the destination is
so far, if | want to...we have gym, but it is far from my house, so because
we are in huge city, not in the small...when we travel to another country
we walk, so we lose weight. When | travel to my country, | lose weight,

because we don’t use cars. | am from Syria. | am living in village and don't
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use cars. Here city we use cars, also in huge cities, we use cars. - P3, age
22

Also, we use car all the time, that’s a reason, in another country they run

or walk more than use the car. — P5, age 23

Some participants commented on the lack of walking spaces in the city, including
the university campus, although others countered that walking was possible in
the malls. One participant specifically linked limitation on female mobility with the

poor access to walking spaces:

If there is campus, we could walk, no campus and so no place to walk,..
see green things, beautiful place to walk to enjoy...and | think this is the

main issue in Saudi Arabia, no place for females to walk. -P7, age 46

Sub-theme 17: The campus environment impedes healthy eating and

exercise

Several students argued that the university campus’ food environment operated
as a barrier to healthy food related behaviours. They specifically criticised the
campus cafeteria, observing that it offered few nutritious snacks or meal options:

Here in my university, it is not healthy food, here... it is not healthy, yes...

chocolate and ... all of sugar... - P7, age 46

They also observed that the healthy food on offer at the cafeteria was expensive
and unpleasant, adding that they were far more likely to consume the “delicious”

and “tasty” fast food options made available:

And also the lack of the availability of the tasty food, you can't,... like
hunger station, you can take any food, but healthy food is very limited and
you can’t, and also it is over price and not tasty..., it is not tasty. - P12, age
24

Ultimately, participants felt stuck eating cafeteria food, since time pressures

prevented preparing food at home and bringing it to the university:
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Don’t have time to prepare healthy food. You cannot eat anything you
want. It needs to be prepared earlier, so | still think it is because of the time
management, | don’t have time to prepare for me, so when | go to the

university, | eat whatever is served, like fast food. - P17, age 23

Finally, participants noted that the lack of a gym or fithess centre at the university
restricted their ability to exercise, particularly since they spent so much time on
campus. One participant suggested that access to such a facility would allow

students to make use of free time between classes to exercise:

Why not have a fitness centre here, yes..., instead of sitting in the cafeteria
and eating, we can, you know, exercise waiting for our lectures. We should

have the facilities. - P11, age 35

Sub-theme 18: Lack of shops selling healthy food hinders healthy eating

An inability to shop for food on the way home from university was also identified
as a barrier to healthy eating. Participants noted that there were few shops selling
fresh products and other healthy food on their routes to and from campus,
meaning that that another route was necessary to purchase these items.

However, time constraints made taking an alternative path challenging:

There should be more shops outside to sell the good food, the healthy
food, for working females. If you don’t have time, just pass by when you
are getting home, you will buy the healthy food before we get home, but if
you get home, and you will see the things around you, you will eat you,
know, something that is fast and yes...and reachable... You don’t have
time to cook, so we will bring anything that save money and stomach, and
anything that will fill the stomach. — P13, age 26

158



Sub-theme 19: Lack of calorie counts for restaurant meals impedes healthy

eating

Finally, participants believed that maintaining a healthy diet would be easier if
restaurants provided customers with information detailing the number of calories

in their meals:

At every restaurant in the Saudi Arabia, every menu should have calories,
have to write it. | think people see that maybe effect their opinion from
eating. - P4, age 23 (Note: An initiative went into effect in KSA in January
2019 mandating restaurants to display calorie counts for each item on their

menus.)

Theme 10 (TDF Domain): Social Influences

Participants mentioned multiple social factors influencing their ability to manage
weight, including social support for exercising, pressure to eat like others and the

culture and tradition of KSA.
Sub-theme 20: Social support is important to promote weight loss

In terms of social support, participants felt that having a group of friends or peers
to exercise with was an important facilitator of weight loss; several clearly

expressed their unwillingness to keep fit without this support:

We need someone to support us. There is no one to support me. | want
someone who will do with me the exercises, so | don't like to do the

exercises alone. / will not do it... - P12, age 24

Similarly, having encouragement from friends and family to engage in healthy
eating was identified as key to weight management through diet:

In general, surrounding environment, it can encourage you to be healthy,
like your family can help you, your friend can help you, ...with just eat, eat,
eat, open day, making open day. -P3, age 22
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Others made it clear that they had no interest in participating in a weight loss
programme that did not provide a strong social support system. For example,
emotional warmth and social encouragement were characteristics that

participants found attractive in an instructor or group facilitator:

They [the instructor] should stay close to us, not give us diet and leave you

alone. We need support, it could be emotional and physical. -P9, age 24

One student commented that support groups comprised only of students with
overweight and obesity might help to motivate students to achieve healthy food
related and physical activity behaviours. Specifically, she felt that weight loss
might be more likely if people with a shared understanding of weight issues

worked together to meet weight loss goals:

Emotionally sharing stories, for example, obesity problems, and they work
together on this to lose weight, this is motivational, ...make it emotional
classes with two people or ladies. Maybe if they are obese, put them
together and make them work hard, because they have the same feeling,
same suffering. But if you bring somebody who is fit and somebody who
is obese and put them together, for sure the class will not be..., classify

people. — P9, age 24

Several participants compared positive social support of healthy lifestyle
behaviours (e.g. praise or encouragement) in weight loss programmes with
coercion or enforcement of behaviours to argue that the former approach was a

far more effective motivator:

The people there, how they interact with me, are they supportive,
motivational? When you want to lose weight, you don’t want someone
to..., you don’t want to feel enforced. You want someone to support you

and be nice to you, so it’s their behaviour. - P2, age 22

Judgmental environments in weight management classes were also deemed

discouraging to weight loss:

The people with you in your group, if they are judgemental, | won't
complete in the programme. You won’t be comfortable sharing whatever
you do with them. For example, if you are sitting and talking about yourself
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or talking about what you have did in the last days, you may look at some
people, and they will maybe stare at you, or give you looks that you feel
they are judging you, so you won't or you can’t complete sharing your life

with them, so you will just quit the programme. -P17, age 23

Sub-theme 21: Peer pressure can be an obstacle to healthy eating

A number of participants mentioned that weight loss was difficult because of
pressure they received from friends or family to maintain unhealthy eating habits.
One domain where this pressure occurred was in the home, where family
members expected participants to conform to their dietary behaviours. Two of the
married women observed that their weight troubles developed or increased

because their husbands expected them to eat the same food they did:

When | was in, with my family, | was very healthy person. They eat like
vegetables all the time. When | married, he is very like burger, what | will
do? Burger... breakfast to lunch to dinner and Pepsi and Pepsi and he is
very thin. | get fat, he is still in the same weight, so it is very hard, |
promise...l am tired... - P8, age 25

You are reminding me of myself, 30 years ago when | got married, like |
was 50s like 57kgs, and my husband is like this (she raised her finger up
to show that he is thin), and you know what happened after 30 years? |
gained a lot of weight because he likes to eat and he never gets fat, God
bless, and all the time | have to feed him, and when you feed him, you

have to eat. - P7, age 46

Social gatherings were settings where group pressure made it especially hard to
moderate food intake:

When you go to gathering or when you go out with your friends, you are all eating
like unhealthy food. -P17, age 23
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Sub-theme 22: Cultural norms of KSA impede healthy eating

Finally, food culture of KSA was identified as a barrier to eating in a healthy
manner. One obstacle the participants discussed was the nature of the local diet
which they felt was comprised of ingredients that were calorie dense and low in

nutrients or likely to encourage weight gain:

The culture in the country, like drinking Arabic coffee plus sweets, all the
time sweets, sweets, sweets around you. - P8, age 25

Some participants pointed to the culture of KSA around food that encouraged
eating food together by sharing the same meals, compromising diets as well as

weight management:

And also, the social system here, the families eat together, and so you
can’t have a separate meal and the traditional cuisine are filled with oil... -
P2, age 22

4.7 Discussion

4.7.1 Summary of Evidence

The present study explored perceptions of weight management and healthy
lifestyle behaviours among female university students in KSA. Unlike most
studies, which have focused on the prevalence rates of obesity in KSA, this study
used a qualitative approach to better understand female students’ perspectives
on barriers and enablers of diet and physical activity as well as attendance at a
proposed weight management programme. Analysis of the data allowed for
identification of emotional, social, and environmental factors affecting students’
behaviours in these areas and determination of whether these factors were part
of a university system or whether they stemmed from sources outside this setting.
The process of mapping study themes to the Theoretical Domains Framework
(TDF) and COM-B model highlighted relevant BCTs to apply to my weight

management intervention targeting this population.
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In the present study, participants generally felt that they were well-informed about
weight management issues, specifically healthy eating, and physical activity.
They viewed both weight management approaches as important to maintaining
health, controlling weight and preventing chronic disease. Despite these beliefs,
most admitted that they were not regularly exercising or engaging in healthy
eating habits and that they found it difficult to integrate these behaviours into their
daily lives. For example, students acknowledged overeating, consuming
significant amounts of fast food and not meeting international dietary guidelines
(WHO, 2018). These behaviours have also been noted in previous studies on the
eating habits of university students in the Kingdom of Saudi Arabia (KSA) (Abdel-
Megeid et al., 2011; Al-Qahtani, 2016; Al Qauhiz, 2010; Al-Rethaiaa et al., 2010).
For example, one study focusing on female nursing students found that
participants routinely engaged in unhealthy eating practices, such as watching
television during meals or consuming large amounts of soft drinks and junk food
(Sabra, 2014).

The participants’ contention that they were knowledgeable about healthy eating
corresponds with international research showing that consumer understandings
of nutrition are largely accurate (Paquette, 2005; Povey et al.,, 1998) and that
insufficient knowledge about nutrition is infrequently mentioned as a barrier to
healthy eating (De Ridder et al., 2017). This has led some researchers to suggest
that the challenge facing consumers is not so much lack of information about
nutrition but how to apply dietary guidelines at an individual level (Lappalainen et
al., 1998).

Having an awareness of this gap (between abstract nutritional knowledge and
practical application) is useful when designing effective weight management
interventions. In fact, in discussions, some participants stated that they would be
uninterested in attending weight management programmes that spent
considerable time on already familiar nutrition education. This view suggests that
interventions establishing a balance between an applied education strategy (e.g.
tools to engage in healthy eating in everyday life) and other approaches to weight
management may be more likely to motivate and retain individuals. Indeed,
balance was a theme that was brought up regularly by participants, particularly
its importance to diet as well as to weight management programmes. For

participants, programmes incorporating “realistic’ expectations for weight
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management, such as flexible dietary rules, were considered more favourably.
This finding coincides with previous research showing that weight loss
approaches emphasizing incremental change and realistic goal setting are more
effective long-term (Greaves et al., 2017; Hindle & Carpenter, 2011; Kozica et al.,
2015; Penn et al., 2013).

Participants in the current study discussed a number of emotional and
behavioural barriers to healthy eating and/or physical activity. Stress was
frequently mentioned as a barrier to weight management, since eating was used
to cope with emotional pressure. Students associated stress with home, work and
university pressures and negative self-perception about body size and
attractiveness, a finding that supports previous research on barriers to weight
management among women of KSA (Al-Mohaimeed & Elmannan, 2017;
Rasheed, 1998), including female university students (Awadalla et al., 2014).
Another emotional/behavioural barrier to weight management highlighted by
participants was lack of willpower or what was seen as poor self-control, a finding
which again corresponds with existing research on female university students in
KSA (Awadalla et al., 2014).

The issue of willpower was brought up during discussions about enablers to
attending weight management interventions. Many participants commented that
they were likely to find weight management programmes interesting if they
included means to monitor progress toward individual goals, whether via
pedometers, weight loss apps or face-to face sessions with course facilitators.
Participants suggested that these types of strategies would promote self-control
and motivate them to continue with their weight loss efforts. In fact, devices such
as accelerometers, pedometers and mobile phones are increasingly being used
in weight loss interventions, particularly to compensate for long standing issues
with unreliable self-report measures, and are typically recommended by
researchers (Freedson et al., 2012; Hallal et al., 2012; Silfee et al., 2018).

In general, the literature offers support for interventions that incorporate various
forms of monitoring. Both meta-analyses and individual studies have found that
self-monitoring positively influences health-related behaviours that are being
targeted for change as well as intervention outcomes (such as weight loss), either

alone or in combination with another BCT (Bird et al., 2013; Greaves, et al., 2011;
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Martin et al., 2013; Michie, et al., 2009; Olander et al., 2013; Samdal et al., 2017).
Similarly, evidence exists showing that monitoring on the performance of
behaviours, whether online, one-on-one or in a group environment, positively
impacts these behaviours and/or intervention results (Celis-Morales et al., 2014;
Olander et al., 2013; Samdal et al., 2017; and Sherrington et al., 2016).

A considerable amount of the focus group discussions centred on environmental
and social barriers to weight management, both inside and outside the university.
Environmental barriers mentioned by participants included lack of time (due to
academic, work and household demands); city size and dependence on driving;
the high cost of healthy food on and off campus; and lack of access to nutritious
food in the campus cafeteria and in community stores and restaurants. Many of
these constraints have been discussed in previous research on weight
management in KSA (Al-Mohaimeed & Elmannan, 2017; Awadalla et al., 2014).

While a university-based intervention would clearly not be capable of changing
the built environment to help individuals lose weight, an alternative involves
incorporating problem-solving as a BCT. In this approach, participants analyse
and identify strategies to overcome environmental barriers, a method that has
positively affected outcomes in previous weight management interventions
(Avery et al., 2013; Celis-Morales et al., 2014; Hankonen et al., 2014; Martin et
al. 2013; Olander et al., 2013; Samdal et al., 2017).

Lack of access to leisure facilities as well as places for walking on campus or in
the city were also mentioned as barriers to physical activity. In some cases,
participants directly linked poor access with cultural customs about gender-
segregation that have restricted development of infrastructure for women’s
athletic and leisure activities. This issue has been discussed in previous research
on obesity in KSA and other Middle Eastern nations (Albassam et al., 2007; Ali
etal., 2017; Algout & Reynolds, 2014; Al-Mohaimeed & ElImannan, 2017; Badran
& Laher, 2011). The implications of this barrier to exercise are extreme. According
to one systematic review, prevalence of physical activity is up to 40 percentage
points greater for males of KSA than for females of KSA (Mabry et al., 2016).

In a recent study on women of KSA with obesity planning bariatric surgery (Algout
& Reynolds, 2014), the authors found that many respondents were considering

medical intervention for weight loss because of a perceived lack of exercise
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options. However, the authors cautioned that there is some uncertainty as to
whether participants were actually unable to access exercise spaces; whether
they lived in family circumstances that were especially restrictive; or whether they
were disabled due to their obesity. Regardless of the reasons, the fact that
multiple studies have indicated that this is a barrier to physical activity for some
women of KSA suggests that an intervention which promotes exercise in an

accessible location for female students would help address this issue.

In terms of social barriers, participants focused on three key factors preventing
them from healthy eating or physical activity. First, some participants stated that
lack of social support from friends (or family) kept them from exercising,
particularly because they felt that they could not sustain exercise without involving
a group of peers in the activity. Lack of support for physical activity has been
discussed in previous research on university students of KSA (male and female)
(Al-Hazzaa, 2018; Awadalla et al., 2014). Given similar findings in other Middle
Eastern countries (Musaiger et al., 2013), it is likely that there are regional-
specific factors that contribute to this issue, including parents who appear to
favour educational and religious activities over physical activities for their children
(Sharara et al., 2018).

In discussions about potential weight management programs, many participants
suggested that social (and emotional) support would facilitate commitment to
behavioural change. They specifically focused on non-judgemental group
discussions and support sessions as vital components of promising weight
management programmes. Within the literature, social support has been
identified as a BCT that significantly affects intervention outcomes (Avery et al.,
2013; Hankonen et al., 2014; Matrtin et al., 2013; Olander et al., 2013; Samdal et
al., 2017.) When implemented, this approach may include providing group
discussions, helping individuals to locate self-help support groups or advising
people to call a friend when they feel like avoiding performance of a behaviour
(e.g. physical activity) so that he/she motivates him/her to perform the behaviour.

Social pressure to follow friends’ or the family’s eating patterns was also a subject
among focus group participants. This pressure existed during peer group events
or during mealtimes with family members (particularly husbands) who preferred

fattier, less nutritious foods. These concerns were linked with comments about
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traditional calorie-dense foods of KSA (e.g. sugary desserts or chocolate) present
at many social occasions as well as hospitality customs, which dictate offering
chocolates as gifts at social gatherings. This theme has been noted in other
studies on barriers to weight loss among women of KSA (Algout & Reynolds,
2014; Al-Mohaimeed & Elmannan, 2017) and among women in other Middle-
Eastern cultures, including the United Arab Emirates (Ali et al., 2008; Benjamin
& Donnelly, 2013). Researchers have also noted that many of these social
gatherings occur in the evening (Al-Mohaimeed & Elmannan, 2017), increasing
the likelihood of weight gain due to night-time eating (Katayose et al., 2009;
Kinsey & Ormsbee, 2015).

Research suggests that the ability to modifying eating customs is limited
regardless of the culture in which efforts take place (Hammarstrom et al., 2014).
Based on this understanding, developing an intervention to successfully address
cultural eating patterns poses a significant challenge, with problem-solving once
again offering a way to help participants plan and strategize about changing their

behaviours in problematic situations.

Some participants in this study mentioned that they were not able to exercise or
prepare or eat healthy meals due to time constraints stemming from their
responsibilities as wives and mothers. Past studies on women of KSA and obesity
have pointed to women’s tendency to overlook their own health out of a sense of
duty to other family members. In specific, gender roles have been found to affect
weight loss for women who have difficulties taking personal time to exercise in
the face of household demands or cultural disapproval of women’s involvement

in activities outside of the home (Donnelly et al., 2011; Algout & Reynolds, 2014).

In the present study, several older and married participants cited challenges to
exercising or eating nutritious meals within a discussion that emphasized their
roles as “modern working females.” While participants still perceived gender roles
as barriers to weight management, they acknowledged that these roles have
evolved from previous generations, creating the expectation that modern women
of KSA simultaneously work and assume responsibilities for domestic matters
(Al-Asfour et al., 2017). A weight management intervention that frames its
approach within this discussion is perhaps more likely to attract and keep

participants. To this end, programmes might emphasize how weight loss could
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enhance the ability to meet gender responsibilities and/or offer practical
instruction on means to manage time constraints (e.g. providing ideas on how to

cook quick and easy healthy meals).

Despite the weight management barriers mentioned above, participants
discussed several important enablers to exercise and healthy eating that could
be incorporated into the potential weight management intervention, including the
desire to enhance physical appearance, mental and physical well-being and
personal agency. One of the strongest enablers for weight loss among the
participants was the desire to prevent chronic disease. While research suggests
that existing medical conditions motivate weight loss and promote higher levels
of weight loss and maintenance (Gorin et al., 2004), there is less evidence to
show that a relationship exists between the desire to prevent chronic conditions
and adherence to weight loss regimes. However, research does indicate that
people motivated to lose weight in order to improve their health may have
characteristics that make them more likely to succeed in managing their weight
than those who choose to lose weight based on body-image (Thome & Espelage,
2007).

Providing social rewards depending on successful performance of behaviour was
proposed by some participants as an incentive to meet weight loss goals. Prior
literature reviews and meta-analyses examining the effectiveness of this BCT,
alone or in combination with other methods, have found mixed results for weight
loss (adults and children) (Celis-Morales, Martin et al., 2013; Olander et al., 2013;
Samdal et al., 2017; Van Genugten, 2016). Given the existence of positive results
(Celis-Morales, Olander et al., 2013; Samdal et al., 2017) and participants’
interest in this approach, it may be useful to incorporate this BCT into the potential

intervention.

Another motivator mentioned by participants is what this study terms “freedom.”
In this context, freedom refers to a sense of agency that some participants felt
would be realized by losing weight, as this change (re)oriented their relationship
with their bodies, the environment, and other people. The theme of
freedom/autonomy was discussed in a prior study on women of KSA with obesity
(Algout & Reynolds, 2014) which found similar thoughts about weight loss and

physical freedom and comfort. Efforts to frame discussions about the benefits of
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weight loss around the concept of freedom/agency may improve the

effectiveness of the potential intervention.

4.7.2 Strengths

This is the first study to explore the preferences and dislikes of female university
students with regard to attending a weight management programme. It is also the
first study to identify personal, socio-cultural and environmental barriers and
facilitators to weight management, including those specific to culture of KSA,
drawing on the TDF and BCW as guides. Using the TDF and BCW in data
analysis provided a systematic approach to facilitate identification of BCTs to

incorporate into the potential weight management intervention.

4.7.3 Limitations

This study used convenience sampling to explore the views of 18 female
university students of KSA on weight management barriers and facilitators, thus
limiting the ability to generalize the findings to the larger population. Another
limitation may be researcher bias, which has implications for the study’s
trustworthiness/confirmability (Lincoln & Guba, 1985). As the sole investigator, |
attempted to reduce bias by employing strategies to increase rigour in qualitative
work (Lincoln & Guba, 1985; Padgett, 1998) but these were not exhaustive. For
example, when coding the data, | did not use any element of multiple coding,
such as cross-checking coding strategies with another researcher. As a result, |
may have limited the interrogation of the data and potentially eliminated

alternative interpretations.

While | approached moderating the focus group discussions in as objective a
manner as possible, there is the possibility that | had some influence on the type
of information that was produced. While the focus group discussions offered an
ideal format for participants to discuss and develop ideas together, it is possible
that some ‘groupthink’ occurred and participants’ answers conformed to narrow

lines of thought (Janis, 1982). However, as moderator, | tried at all times to
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encourage input and diversity of opinion and recall multiple instances when

participants voiced differing opinions.

While the focus groups were conducted in English, which was not the first
language of the participants, this does not appear to have been a significant
problem. No one objected to conversing in English before the discussions began
and there was no time when students struggled to express themselves in English.
However, it is always possible that conducting the sessions in English may have
prevented some students from conveying more nuanced opinions. For example,
two sentences from one student were translated from Arabic to English, which
might have caused some slight difference in meaning, so nuances may have

been lost in this process.

4.7.4 Implications for Intervention Development

The results of this study will inform the development of my weight management
intervention intended to modify participants’ food related and physical activity
behaviours. Table 4.4 provides a full list of promising BCTSs to incorporate into the

intervention. Examples of intervention functions include:

a) Education

b) Training

c) Persuasion

d) Incentivisation
e) Enablement

f) Environment restructuring
Examples of BCTs include:

a) (2.3) Self-monitoring of behaviour and (1.1) goal setting (behaviour) (including
use of pedometers or smart apps)

b) (6.1) Demonstration of the behaviour and (3.1) social support (unspecified)
(including groups discussions and support sessions)

c) (1.2) Problem-solving (to negotiate environmental and cultural barriers and
integrate healthy eating into daily life)

d) (13.2) Framing/reframing

e) (4.1) Instruction on how to perform the behaviour

170



4.8 Conclusion

This chapter described focus group discussions to identify barriers and enablers
of weight management for female university students in KSA. It identified
important aspects of personal, social and environmental barriers and facilitators
and placed these findings within the TDF and the BCW model to help identify
appropriate intervention approaches and potential BCTs. It is clear from the study
that this sample of female university students (those responding to
advertisements to participate in the research) were interested in healthy eating
and physical activity and were keen to apply strategies that will enable them to
manage their weight, as long as these strategies are consistent with their
preferences. Findings from the study indicate that it is critical to understand the
cultural environment in which eating and exercise take place. A deeper
understanding of the factors motivating or discouraging people from making
behaviour changes to support weight loss in KSA is essential to developing
targeted interventions that help reduce the burden of obesity among the country’s

various populations.
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Chapter 5: Development of the Better Healthy Lifestyle

Programme

5.1 Introduction

This chapter describes the development of the Better Healthy Lifestyle (BHL)
programme based on the Medical Research Council (MRC) framework and the

Behaviour Change Wheel (BCW) as discussed in previous chapters.

5.2 Better Healthy Lifestyle: A Complex Intervention

As described in Chapter 1, the Medical Research Council (MRC) offers guidance
to develop and evaluate randomised controlled trials (RCTs) for complex
interventions. A complex intervention involves multiple, often interacting,
components as well as other dimensions of complexity, such as the range of
behaviours required for intervention participants, difficulty of implementation, the
number of target groups, and the variability of outcomes (Craig et al., 2008).
Complex interventions use education or psychosocial strategies to change

health-related knowledge, behaviours, or beliefs (Redfern et al. 2006).

Based on the above definition, the BHL programme can be considered a complex

intervention for the following reasons:

(i) BHL is a multicomponent intervention that was developed based on existing
evidence from similar settings and previous literature reviews in the field of weight

management and behaviour change.

(i) Students will demonstrate a diversity of responses to the same intervention

during the delivery of the sessions.

(i) BHL is an intervention that includes educational sessions designed to improve

physical activity and dietary habits with the support of BCTs.
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5.3 MRC framework: Development of the intervention

As mentioned previously, the BHL programme was developed using the MRC

and BCW frameworks shown in Figure 1.9 and discussed in detail below:
Step 1 (MRC): Identifying the available evidence-base

Before designing the BHL intervention, | thoroughly assessed relevant behaviour
change theories as well as the literature supporting obesity management among
female university students. | conducted a systematic literature review (Chapter 3)
to identify and evaluate the existing evidence on weight management
interventions targeting female university students. | also conducted a qualitative
study (focus group discussions, Chapter 4) to explore female university students’
perceptions of barriers and facilitators to a healthy lifestyle as well as preferences
for attending a weight management programme. The findings from these two

studies informed the design of the BHL programme.
Step 2 (MRC): Identifying/developing theory

The BHL programme includes educational sessions to facilitate changes in
dietary and physical activity behaviours to promote healthier lifestyles and long-
term weight loss. The BHL programme’s approach was shaped by the Theoretical
Domains Framework (TDF) (Cane et al., 2012; Michie et al., 2005) and the BCW,
including the COM-B model (Michie et al., 2011). (The TDF, BCW, and COM-B
are described in detail in Chapter 4.) The BCW’s intervention development
process (Michie et al., 2013) involves three stages and eight steps. The three

stages include:

1. Understanding the target behaviour

2. ldentifying the intervention options

3. Identifying content and implementation options

Each stage is shown in Figure 5.1 (Michie et al., 2013).
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Figure 5.1: BCW Intervention Development Process
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Stage 1 (BCW): Understand the target behaviour

The first stage, which focuses on understanding the target behaviour, consists of

four steps.

Step 1 (BCW): Define the problem in behavioural terms

Figure 5.2: Step one: Define the problem in behavioural terms
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The first step (Figure 5.2) in the BCW’s intervention development process
involves describing the “behaviour in behavioural terms” (Michie et al., 2013, p.
6). This includes recognizing the behaviours that need to be changed, the target
population and the setting. In terms of the BHL intervention, the literature has
identified unhealthy consumption patterns and lifestyle behaviours as major
factors for obesity risk among the population of KSA (Almutairi et. al, 2018;
Algarni, 2016). According to the literature, the unhealthy dietary habits that are
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associated with the weight gain of the population in KSA are high energy intake
due to the consumption of high calorie food items (Al-Hazzaa & Musaiger, 2010)
and high calorie beverages (Algarni, 2016), low consumption of fruits and
vegetable intake, consumption of snacks as their main meals, frequent snacking
or over snacking, (Algarni, 2016; Al-Rethaiaa, 2010), skipping of breakfast, and
high frequency of eating outside the home (Memish et al., 2013). The physical
activity behaviours that are linked to weight gain include a sedentary lifestyle
(Algarni, 2016) due to a lack, or low levels, of physical activity among the
population of KSA (Algahtani et al., 2020). Obesity is especially common among
female university students in KSA, with almost half (48%) of the target population

experiencing high rates of obesity (Al Qauhiz, 2010).

Step 2 (BCW): Select the target behaviour

Figure 5.3: Step two: Select target behaviour
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Step two (Figure 5.3) first involves listing all relevant behaviours that may have
an impact on the health problem that needs to be addressed. Therefore, several
potential dietary and physical activity behaviours for weight management were
considered and are listed in Table 5.1.
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Table 5.1: Outline of relevant behaviours for weight management

Potential dietary behaviours \ Potential physical activity behaviours

1. Reduce consumption of high calorie 1. Reduce sedentary behaviours
beverages
2. Reduce consumption of high fat foods 2. Increase moderate physical activity to
150 minutes per week
. Reduce frequency of unhealthy snacking 3. Increase step count
. Reduce portion size
. Reduce amount of fat and sugar in food
. Increase fruit and vegetable consumption
. Replace high calorie beverages with water
. Make healthier food choices?
. Reduce the frequency of eating from
outside home

O O|N|O|O1 &~ W

This list should be narrowed down to include prioritized target behaviours, using

a systematic technique that considers the following criteria (Michie et al., 2013):

1. The target behaviour(s) that has more influence on resolving the problem

(reducing the risk of obesity).

2. The target behaviour(s) that is more easily changed in contrast to more difficult

ones.

3. The effect of the target behaviour(s) on other relevant behaviours (that are
considered central to behaviour in the system). In other words, this includes the
behaviours that are more likely to help in changing related behaviour to achieve

the required change.
4. The target behaviour(s) that is more easily measured.
Diet

Based on the literature, a consistent negative energy balance is required to
achieve weight loss. As such, it is necessary to modify an individual’s food intake
to reach this goal. In the literature, most weight management studies include a
change in diet to help participants lose weight. In my systematic review (Chapter
3) on weight management interventions for female university students, the

majority of studies incorporated a dietary change component. Similarly, in

11 am now aware that this was not a specific behaviour and it has been mentioned in detail in
section 6.8.4.
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another systematic review on weight management interventions for university
students by Plotnikoff et al. (2015), the bulk of studies included changes in food

intake.

While dietary change components are common, the literature does not specify
which dietary method is most effective (e.g., low fats or low carbohydrates). For
instance, a recent 12-month weight loss RCT that compared a healthy low-fat diet
with a healthy low carbohydrate diet showed no significant difference in weight
change (Gardner et al., 2018). Due to inconclusive findings, students who
participate in the BHL intervention will not be prescribed a specific diet. Instead,
they will be taught how to make better food-related choices to adopt a healthier

lifestyle.

Recent research on obesity recommends moving from a strict diet-based
approach to weight loss to an emphasis on small, manageable changes in healthy
eating and exercise (Gibson & Sainsbury, 2017). Evidence suggests that this
more moderate or balanced approach to change has longer-term adherence,
since it allows participants to set more realistic goals for eating and exercise
(Gibson & Sainsbury, 2017). BHL’s approach to weight loss reflects these
findings. The programme will encourage healthy lifestyle awareness and lifestyle
behaviours for students that can be sustained throughout their lives, regardless
of weight. Restrictive diets will be discouraged due to their potential harm to
psychological well-being and emphasis will be placed on healthy eating and
physical activity behaviours instead of concentrating entirely on weight loss
(Bacon et al., 2002).

Physical Activity

Physical activity is a significant component of weight management interventions
that help to reduce weight. Physical activity results in energy expenditure, and
this must exceed energy intake for weight loss to occur. In general, there are
many health benefits associated with increased physical activity levels, such as
weight reduction, improved mental health and lower cholesterol (Sharma et al.,
2016). Moreover, physical activity helps in reducing the incidence of heart
disease, stroke, cancers, dementia, hypertension, cognitive decline, osteoporosis
etc. (Ryan et al., 2017). Overall, increased physical activity not only reduces

weight but helps to maintain a healthy weight (Magosso, et al. 2017).
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Moderate intensity physical activity provides most of the disease prevention and
health promotion advantages of exercise in adults (NHS, 2007). In fact, research
shows that small amounts of moderate exercise significantly diminish the risk for
all-cause mortality. For example, the Harvard Alumni study demonstrated that
simply moving from the least active category to the next more active category
provides the greatest risk reduction in mortality (Paffenbarger et al, 1986; Rhodes
et al., 2017). Physical activity levels can be increased gradually by changing
behaviours, such as decreasing sedentary behaviours or engaging in activities
like walking. According to the WHO (2011), adults should perform at least 150
minutes of moderate-intensity activity per week or 75 minutes of vigorous-

intensity activity per week.

The potential behaviours (Table 5.1) were narrowed down based on the literature
and the criteria mentioned above to the following target behaviours, to use in the
BHL intervention based on the literature showing them as promising weight loss

strategies:
1. Modify diet to adopt healthier eating habits

BHL’s objective is to help students reduce their overall calorie consumption by
replacing high calorie beverages with water, increasing fruit and vegetable intake

and making healthier food choices.
(i) Replacement of high calorie beverages with water

In regards to the drinks’ market, KSA provides the largest consumer base in the
Middle East (Benajiba & Mahboub, 2019, Islam et al., 2020). Research conducted
in KSA has indicated that 85.8% of adults of KSA consume sweetened soft drinks
(Nada et al., 2019) leading to weight gain (Algarni, 2016). Other research shows
that the replacement of high calorie beverages with water is an effective way to
reduce weight (Daniels & Popkin, 2010; Tate et al., 2012).Therefore, this target

behaviour was chosen.

(ii) Increase fruit and vegetable consumption: Eat at least 400g or five
portions of fruit and vegetables per day (WHO, 2018)

Existing evidence supports increasing intake of vegetables and fruits to promote
weight management and health. For example, a systematic review of RCTs

indicated that an increase in the consumption of fruits and vegetables decreases

178


https://www.ncbi.nlm.nih.gov/pubmed/?term=Tate%20DF%5BAuthor%5D&cauthor=true&cauthor_uid=22301929

the intake of other energy sources, which may lead to weight loss and
maintenance (Mytton et al., 2014). In addition, the WHO states that eating more
fruits and vegetables reduces the risk of obesity and non-communicable
diseases, while helping to prevent weight gain and improving overall health. 78%
of university students in KSA fail to consume the recommended five fruit or
vegetable servings each day (Al-Otaibi, 2013). According to the WHO (2020),
increasing the intake of fruits and vegetables can help in replacing high energy
dense foods. Therefore, this goal will help in decreasing the consumption of
unhealthy food, which may contribute to weight loss (Mytton et al., 2014).

(iif). Making healthier food choices

Making healthier food choices will help in preventing weight gain (Wardle et al.,

2006). Therefore, | chose this behaviour.

2. Increase Physical Activity
Increase walking to reach a minimum 10,000 steps daily

| chose a 10,000-step count per day based on the National Health Service’s
(NHS) recommendation and a systematic review on physical activity
(Wattanapisit & Thanamee, 2017) demonstrating that physical activity facilitates
weight loss (NHS, 2007). The 10,000 steps per day would help people burn 500
calories per day (NHS, 2007). Although this approach is an alternative to the
World Health Organization’s (WHO) recommendation (2011) of 150 minutes of
moderate physical activity per week, a minimum of 10,000 steps was chosen as
it is more easily achieved and measured. There are several methods to measure
physical activity levels such as questionnaires (International Physical Activity
Questionnaire) and pedometers (Sylvia et al., 2014). Pedometers do not assess
the intensity of physical activity (Sylvia et al., 2014) and it is not possible to state
if a low score indicates that the participant was not active or the participant has
removed the pedometer (Sallis, 2010). Despite these disadvantage, there are
many advantages for pedometers. For instance, | chose to use pedometers as
they more easily measure step count and are affordable (Turner et al., 2012).
Moreover, pedometers are often used in weight loss and physical activity
interventions as the participants can track their physical activity levels (Sallis,

2010). During the intervention, pedometers will help students to self-monitor to
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ascertain whether they have achieved target behaviours. As an alternative,
students will track their physical activity using step count related phone

applications.

Step 3 (BCW): Specify the target behaviour

Figure 5.4: Step three: Specify the target behaviour
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The third step (Figure 5.4) is to specify target behaviours in more detail. This can
be accomplished by answering the following six questions about the target

behaviour:

1) Who needs to perform the behaviour?

2) What needs to be done differently to realize change?
3) When does a person perform the behaviour?

4) Where will they perform it?

5) How often will they perform it?

6) With whom will they perform it? (Michie et al., 2013).

The answer to each question is summarised in Table 5.2.
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Table 5.2: Describe the target behaviour

Target behaviour

1. Replace high calorie beverages with
water
Increase fruit and vegetable consumption
Make healthier food choices
Increase walking to reach minimum 10,000

steps daily

Who needs to perform the

behaviour?

Female university students

What do they need to do differently

to achieve the desired change?

Replace high calorie beverages with water;
increase fruit and vegetable consumption; make
healthier food choices; and walk a minimum of
10,000 steps daily.

When do they need to do it?

When they are thirsty or consume beverages

(drinking water)
At each meal (fruit and vegetable consumption)

When they buy, cook, or eat food (inside or outside

the home)

When walking throughout the day to reach a

minimum of 10,000 steps wearing a pedometer

Where do they need to do it?

Wherever they eat, drink and/or find time to walk

(i.e. most places, including university and home).

How often do they need to do it?

Whenever they buy, cook, and consume food or

drinks

Any time suitable to achieve the required 10,000

steps

With whom do they need to do it?

Alone, with peers or family members (based on

preference)
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Step 4 (BCW): Identify what needs to change

Figure 5.5: Step four: Identify what needs to change
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The final step in the first stage is to recognize what must be altered in a target
group member or environment to achieve the intervention’s intended behavioural
change (Figure 5.5). Some recommended methods to attain this information
include focus group discussions, interviews or questionnaires (Drew et al., 2008).
To accomplish this step, I held focus group discussions (Chapter 4) to investigate
food-related and physical activity behaviours among female university students
of KSA. | analysed the data using the TDF and COM-B. As suggested by Michie
et al. (2013), the focus group questions were open-ended and focused on
exploring facilitators and barriers to adopting a healthier lifestyle (physical activity

and food related habits).

For more information on the TDF and COM-B driven analysis of the dietary and

physical activity behaviours are summarised in table 5.3 and 5.4 respectively.
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Table 5.3: TDF and COM-B Analysis linked to the dietary behaviours

TDF Domains

What needs to happen for dietary

Evidence to support the need for change (Quotes from focus group)

target behaviour to occur

behaviour

Psychological capability | Knowledge Able to differentiate healthy and | get confused with this because every programme has its own healthy
unhealthy food food, some of them never allow meat because it’s lot of cholesterol and
some programme don'’t allow never milk and yoghurt, some... | get
confused
Know how to cook and prepare healthy Maybe we can’t make meal... healthy meals... we don’t know how to
meals make... delicious healthy meals...all the time we know unhealthy meals.
Behavioural Monitoring the healthy eating behaviour | “Get us experienced people to monitor our diet, and monitor our weight,
regulation this will also motivate us”
Physical opportunity Environmental | Managing time to cook and prepare We do not have enough time to because our studies is pressure, and
context & healthy food many homework.
resources
Social opportunity Social Having encouragement from friends In general, surrounding environment, it can encourage you to be
influences healthy...your friend can help you...
Reflective motivation Beliefs about Have a strong will that you can eat | feel like it’s your mind that stops you from doing these things, and the
capabilities healthy one that pushes you to do these things.
Beliefs about Understand the health consequences of | | fear of any disease that may come, like cholesterol, diabetic, all of the
consequences | unhealthy eating diseases that may come or you may be affected by if you eat unhealthy
food. This fear makes you to eat healthy.
Understand the benefits of eating Maybe it [losing weight] increases even our self-confidence.
healthy
Intentions Have the will power to eat healthy | feel like it’s your mind that stops you from doing these things, and the
one that pushes you to do these things.
Goals Have a goal to achieve the targeted If | have a goal, | want to do that one.

Automatic motivation

Reinforcement

Make goals and rewards to motivate
healthy eating

A drinking water challenges. How many litres they are drinking by the end
of the week?

| think competitions maybe with having a winner, giving something to that
winner. | think stars or something.

Emotion

Discuss the impacts of emotions and
mood that are associated with unhealthy

eating

Looking in the mirror sometimes effects your mental phase. You might go
under stress and depression; you will eat more...negative feedback.
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Table 5.4: TDF and COM-B Analysis linked to the physical activity behaviours

TDF Domains

What needs to happen for
physical activity target behaviour
to occur

Evidence to support the need for change (Quotes from Interviews)

Psychological

Behavioural regulation

Monitoring for physical activity (step

Maybe checking people’s steps. If you tell them to buy a watch and see how,

capability count) or on their phones, you can see how many steps they walked, and the one
who walked the most wins something.
Physical Environmental context | Utilising any environment to engage | Why not have a fitness centre here, yes..., instead of sitting in the cafeteria
opportunity and resources in physical activity (walking) and eating, we can, you know, exercise waiting for our lectures. We should
have the facilities.
Understand how to integrate We must always put something important than others, because if we didn’t
physical activity (walking) into daily make the time management for us good, we not have time for walking, time
life for eating, time for spending
Social Social influences Having encouragement from friends | We need someone to support us. There is no one to support me. | want
opportunity someone who will do with me the exercises, so | don'’t like to do the exercises
alone. | will not do it
Reflective Beliefs about Have a strong will that do physical | feel like it’s your mind that stops you from doing these things, and the one
motivation capabilities activity (walking) that pushes you to do these things.
Beliefs about Understand the health Even the movement of your body, you can walk a lot, you will feel lighter.
consequences consequences of not being
physically active
Understand the benefits of physical | Sometimes it takes the stress away, whenever you walk a lot or make some
activity (walking) exercise like cardio...
Intentions Have the will power to do physical Laziness, | think, because if you don’t have determination, because it is easy
activity (walking) to do exercise one day, then it’'s hard to commit for rest of your life
Goals Have a goal to achieve the targeted | If | have a goal, | want to do that one.
behaviour
Automatic Reinforcement Make rewards for achieving the Making walking competitions in the university. Walk around the university like
motivation targeted behaviour five times, and there is a winner
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Stage 2 (BCW): Identifying the intervention options

The second stage, which identifies the intervention options, consists of two steps.

Step 5 (BCW): Identify intervention functions

Figure 5.6: Step five: Identify intervention functions

Stage 1: Understand the il
behaviour

. Define the problem in v
behavioural terms Identify
Identify:
2. Selecttarget behaviour 7. Behaviour Change
5. Intervention functions Technigues
3. Specify the target
behaviour 6. Policy categories 8. Mode of Delivery

4. |dentify what needs to
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The first step of stage two involves identifying intervention functions (Figure 5.6)
by drawing on the BCW for analysis. This also requires a thorough understanding
of the context in which an intervention will take place to maximize its
effectiveness. Toward this end, Michie et al. (2013) recommend using the
APEASE criteria (affordability, practicality, effectiveness and cost-effectiveness,
acceptability, side-effects/safety, and equity) to determine intervention functions

(and other aspects of the intervention as well as BCTs etc.).

Analysis of the focus group data (Chapter 4) identified six (out of nine)
intervention functions in the BCW applicable to the intervention (Table 5.5). The

six intervention functions and examples of their delivery are listed below:

Education: Provide information (e.g. nutrition education) to promote healthy

lifestyles.

Training: Impart skills to promote healthy lifestyles, such as label reading skills to

make healthier choices.

Persuasion: Use PowerPoint presentations (imagery) to motivate healthy eating

and physical activity behaviours.

Incentivisation: Praise students who achieve the target behaviour.
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Enablement: Provide behavioural support to motivate weight loss.

Environment restructuring: Introducing phone apps to measure/increase student

step counts.

The three intervention functions that were not chosen were coercion, restriction,
and modelling. Coercion, which relies on force or pressure to gain desired
outcomes, seemed inconsistent with students’ expressed desire for less rigid and
more flexible weight loss programmes in the focus group discussions. Modelling,
which provides examples for people to aspire to or imitate, was not considered in
this research context as the BHL programme has not been applied before.
Therefore, there was no university student who they can aspire to or imitate. In
addition restriction, which requires rules to limit certain (unhealthy) behaviours,

was rejected as too harsh by students during the focus group discussions.

Step 6 (BCW): Identify policy categories

Figure 5.7: Step six: Identify policy categories
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Step two involves identifying policies (Figure 5.7) that can be instituted by
authorities to support the delivery of intervention functions. Data analysis of the
focus group discussions (Chapter 4) revealed four out of seven BCW policy
categories to possibly pursue (Table 5.5). These categories, and examples of

how they might be operationalised, include the following:

Communication/marketing: Provide PowerPoints, discussions, activities, and

self-monitoring sheets to promote healthier lifestyles.

Guidelines: Provide guidelines explaining how to adopt healthier lifestyles via

target behaviours (dietary and physical activity behaviours) and goal setting.
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Environmental/Social Planning: Design or control the physical environment
(restructuring the physical environment) or social environment (such as healthy

eating at gatherings).

Service Provision: Deliver face-to-face sessions.

Stage 3 (BCW): Identifying content and implementation options

The third stage, which identifies content and implementation options, involves two

steps.

Step 7 (BCW): Identify behaviour change BCTs

Figure 5.8: Step seven: ldentify behaviour change techniques
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The intervention functions identified from the focus group data were linked to
behavioural change techniques (BCTs) according to the following steps (Figure
5.8). Firstly, according to the table 3.3 (Michie et al., 2013, pp. 151-155) the BCTs
that were frequently used were considered more than the less frequently used
that are listed within each intervention function (Michie et al., 2013). Since the
intervention function was linked to the TDF domains, the BCTs that were related
to make a change in those TDF domain were chosen (table 5.5). Second, |
narrowed down the BCTs based on findings from my systematic review and
existing evidence on BCTs used in effective weight management interventions.
Finally, only BCTs that met the APEASE criteria were selected for the intervention
(Michie et al., 2013).

The focus group results (Chapter 4) and a contextual literature review identified

several BCTs to incorporate into the BHL intervention (table 5.6). Moreover, the
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systematic review (Chapter 3) detected four BCTs commonly used in effective
weight management interventions for female university students: Behavioural
practice/rehearsal, goal setting (behaviour), self-monitoring of behaviour and
instruction on how to perform a behaviour. The finalised BCTs included in the
BHL programme are summarised in Table 5.5 and more details are described in

section 5.5.2.
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Table 5.5: BCW Intervention functions linked to Policy categories

TDF Domains

BCW Intervention function

Policy Categories

(Potential) BCTs based on BCW

Knowledge Psychological capability | Eqducation Communication/ marketing Information about health consequences

Trainin Guidelines Instruction on how to perform behaviour
9 Demonstration of the behaviour

Beliefs about capabilities | Reflective motivation . Service provision : -

Persuasion o . Verbal persuasion about capabilities
Communication/ marketing

Beliefs about Reflective motivation Persuasion Service provision Information about health consequences

consequences - — - :
Education Communication/ marketing Information about health consequences

Reinforcement

Automatic motivation

Incentivisation

Communication/ marketing

Social Reward

Intentions

Reflective motivation

Persuasion Communication/ marketing Verbal persuasion about capabilities
Incentivisation Communication/ marketing Commitment

Goals Reflective motivation Persuasion Guidelines Goal setting (behaviour)
Incentivisation Guidelines Self-monitoring of behaviour

Environmental context
and resources

Physical opportunity

Enablement

Communication/ marketing

Behavioural substitution

Environment Restructuring

Communication/ marketing

Restructuring the physical environment

Social influences

Social opportunity

Enablement

Communication/ marketing

Problem solving

Emotion

Automatic motivation

Persuasion

Communication/ marketing
Service provision

Framing/ reframing

Incentivisation

Guidelines

Self-monitoring of behaviour

Enablement Communication/ marketing Social support (unspecified)
Behavioural regulation Psychological capability Training Guidelines Self-monitoring (behavioun)
Enablement Environmental/ social planning Goal setting (behaviour)

Adding objects to the environment
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Table 5.6: Support for Behavioural Change Techniques

BCT Label

No.

Definition
(Michie et al., 2013)

Support in the
Literature Review

(combined weight
loss approaches)

Support in Text of the Focus
Group Study

Participant Quotes

BCTs incorporated into the
Feasibility Study

1.1 | Goal Setting | “This BCT refers to Ames et al., 2005 When discussing positive “If I have a goal, | want | Students mutually agreed to
(Behaviour) | establishing or Avery et al., 2012 features of weight to do that one, maybe | | i) increase their steps to
mutually agreeing Hankonen et al., 2015 | management programmes, look for this session to | 10,000 per day; ii) increase
upon a defined goal Hazama et al., 1994 participants pointed to have it...” their consumption of fruits
with regard to the Kondo et al., 2006 monitoring of target behaviour, and vegetables; and iii)
behaviour to be Lee et al., 2017 goal setting, emotional/social replace sweet, high caloric
achieved” Olander et al., 2013 support, diversity in weight drinks with water
Samdal et al., 2017 loss strategies and instruction
Sigiang, 2018 on the benefits of weight
management and costs of
obesity.
1.2 Problem “This BCT involves Ames et al., 2005 Participants identified multiple | “/ have no time to Helped students to think
Solving encouraging Celis-Morales, environmental barriers to exercise, | like about barriers to daily
participants to analyse | Lara & Mathers, 2015 | weight management, including | exercise, but | don’t physical activity and healthy
ways (strategies) to Hankonen et al., 2014 | time, lack of access to have time, | don’t have | eating. Worked with students
overcome barriers to Olander et al., 2013 resources and cost (of food). time to cook healthy to devise possible solutions.
performing a targeted | Samdal et al., 2017 food to eat, yes... this
behaviour” Social pressure to follow other | is the problem...”
people’s eating patterns was
also a barrier to weight loss, “And also, the social
especially during mealtimes or | system here, the
social occasions when high families eat together,
calorie food was served and and so you can’t have
participants felt that eating was | a separate meal and
compulsory (social custom). the traditional cuisine
are filled with oil...”
1.4 | Action “Prompt detailed Sigiang, 2018 Participants agreed to
planning planning of increase walking to reach a
performance minimum 10,000 steps per

day.
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Definition
(Michie et al., 2013)

of the behaviour (must
include at least one

of context, frequency,
duration and

Support in the

Literature Review
(combined weight
loss approaches)

Support in Text of the Focus
Group Study

Participant Quotes

BCTs incorporated into the
Feasibility Study

intensity)”

1.9 | Commitment | “This BCT involves Coupe et al., 2019 When the goals were
asking the person to discussed, the students were
affirm or reaffirm asked to affirm statements
statements indicating that they would achieve the
commitment to targeted behaviour.
change the behaviour”

2.3 | Self- “This BCT involves Ames et al., 2005 Many participants commented | “Someone who track The students used a phone
Monitoring establishing means for | Hankonen et al., 2015 | that they would be motivated me...by sending a lot app to count their daily
of Behaviour | an individual to Hazama et al., (1994) | to attend a weight of message, like steps. In addition, tick sheets

monitor and record Kondo et al., 2006 management programme that | alarms and keep were provided for each

his/her activities to Memon et al., 2018 allowed them to monitor their tracking me targeted behaviour. For

affect change” Michie et al., 2009 progress toward individual everywhere, like any instance, increasing
Roach et al., 2003 goals, whether via smart apps | advertisements app consumption of fruits and
Samdal et al., 2017 or face-to face sessions with now.” vegetables to five portions
Schmidt et al., 2001 course facilitators. per day.

3.1 Social “This BCT involves Ames et al., 2005 Many participants observed “Maybe like catching | encouraged the students to
Support helping to establish Hankonen et al., 2015 | that lack of social support from | you through phone, perform the behaviour and
(unspecified | support from friends, Olander et al., 2013 friends or family was a barrier maybe an App or students shared their
) family, colleagues, etc. | Samdal et al., 2013 to exercising. They suggested | something, or like you | experiences to motivate one

for the performance of
the behaviour as well
as providing
noncontingent praise
or reward for
performing the
behaviour”

that social support would
enhance their commitment to
behavioural change,
particularly if group support
sessions were part of a weight
management programme.

have a WhatsApp
group or something,
okay like did you write
down what... how
much you exercised,
or what did you eat or
things like this, may be

another to perform (in the
problem-solving session) the
behaviour during the
programme.
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BCT Label

No.

Definition
(Michie et al., 2013)

Support in the

Literature Review
(combined weight
loss approaches)

Support in Text of the Focus
Group Study

Participant Quotes

that will keep us all
throughout”

“...when you want to
lose weight, you don'’t
want someone to...you
don’t want to feel
enforced, you want
someone to support
you and be nice to
you...”

BCTs incorporated into the
Feasibility Study

4.1 | Instruction “This BCT involves Hartmann-Boyce et al., | Participants indicated that they | “Maybe we can’t make | | provided guidance on how
on How to advising how to 2014 did not know how to “cook meal... healthy to cook healthy meals.
Perform a perform the Hazama et al., 1994 healthy meals” and would be meals... we don't
Behaviour behaviour (includes Lee etal., 2017 interested in learning. know how to make...

‘Skills training’)” delicious healthy
meals...all the time we
know unhealthy meals”

5.1 | Information “This BCT involves Roach et al., 2003 Health consequences were
about Health | providing information discussed in the first session
Consequenc | about health (Obesity, its causes and its
es consequences of impacts) and the third

performing the session (Physical activity:

behaviour” types and benefits, making it
a part of a daily routine, and
inexpensive and fun
activities to perform with the
family).

6.1 | Demonstrati | “This BCT involves Hartmann-Boyce et al., | Participants indicated that they | “Maybe we can’t make | | provided students with
on of providing an example 2014 did not know how to “cook meal... healthy videos on physical activity
Behaviour of the performance of Howlett et al., 2018 healthy meals” and would be meals... we don't and fitness.

the behaviour

interested in learning.

know how to make...
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BCT Label

No.

Definition
(Michie et al., 2013)

indirectly or indirectly
(e.g. films, photos etc.)
for the person to
aspire to or emulate

”

Support in the

Literature Review
(combined weight
loss approaches)

Support in Text of the Focus
Group Study

Participant Quotes

delicious healthy
meals...all the time we
know unhealthy meals”

BCTs incorporated into the
Feasibility Study

| provided healthy recipes by
sending videos (such as
preparing salad with fruit and
vegetables), through the
WhatsApp group.

| conducted
activities/exercises on (diet
and physical activity) these
topics during sessions.

8.1 | Behavioural | “This BCT involves Ames et al., 2005 The students were asked to
Practice/Re | encouraging practice Hartmann-Boyce et. al, download the phone App
hearsal or rehearsal of the 2014 and they were shown how

performance of the Hazama et al., 1994 their step counts were
behaviour in order to Howlett et. al, 2018 recorded by the App while
increase skills and Kondo et al., 2006 walking around in the
likelihood of Lee et al., 2017 campus with the researcher.
performing the Olander et al., 2013

behaviour” Schmidt et al., 2001

8.2 Behaviour “This BCT involves Students were advised to

Substitution | prompting the replace high calorie
substitution of an beverages with water.
unwanted behaviour
with a wanted or
neutral behaviour”

10.4 | Social “This BCT involves Olander et. al, 2013 Participants suggested that “Group diet, I think | congratulated students who
Reward providing a verbal or competitions and competitions maybe shared their experience

non-verbal reward if
there has been effort
and/or progress in
performing the
behaviour”

announcement of winners
would motivate them to
achieve a targeted behaviour

with having a winner,
giving something to
that winner.”

achieving the targeted
behaviour successfully.

193




121

Restructurin
g the
Physical
Environment

Definition
(Michie et al., 2013)

“This BCT involves
altering or advising
altering the physical
environment in order
to facilitate
performance of the
wanted behaviour or
create barriers to
performance of the
unwanted behaviour”

Support in the
Literature Review

(combined weight
loss approaches)

Support in Text of the Focus

Group Study

Participant Quotes

BCTs incorporated into the
Feasibility Study

| instructed students to
replace chips and chocolates
with fruits and vegetables in
their surroundings to create
a healthier environment.

12.5

Adding
Objects to
the
Environment

“This BCT involves
adding objects to the
environment in order
to enable performance
of the behaviour”

Samdal et al., 2017

Participants expressed an
interest in using smart apps
etc.to help them (self) monitor
and receive feedback on their
behaviour (e.g. step count).

“Maybe checking
people’s steps, if you
tell them to buy a
watch and see how, or
on their phones, you
can see how many
steps they walked...”

| introduced a new app,
changing the use of the
phone and making it a
different device.

13.2

Framing/refr
aming

This BCT suggest the
deliberate adoption of
a perspective or new
perspective on
behaviour (e.g. its
purpose) in order to
change cognitions or
emotions about
performing the
behaviour

Ames et al., 2005

| suggested that students
integrate physical activity
into their daily routines and
/or play sports or games
(instead of just thinking
about gyms).

15.1

Verbal
Persuasion
about
Capability

“This BCT involves
telling the person that
they can successfully
perform the wanted
behaviour, arguing

| assured students that they
could successfully increase
their physical activity by
walking and reaching 10,000
steps per day.
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BCT Label Definition Support in the Support in Text of the Focus  Participant Quotes BCTs incorporated into the
No. (Michie et al., 2013) Literature Review Group Study Feasibility Study

(combined weight
loss approaches)

against self-doubts
and asserting that they
can and will succeed”
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Step 8 (BCW): Identify the mode of delivery

Figure 5.9: Step eight: Identify mode of delivery
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Decisions concerning mode of delivery (Figure 5.9) should be based on the
population and setting of an intervention as well as the APEASE criteria (Michie
et al., 2013). Using these criteria as a guide, | identified face-to-face group
sessions as the most appropriate mode of delivery for the implementation of the
intervention. | chose this approach for practical reasons such as the availability
of communal spaces on campus to facilitate face to face sessions. During the
intervention, the target goals and the self-monitoring tick sheet will help with the

delivery of the intervention.

Step 3 (MRC): Modelling Process and Outcomes

According to the MRC framework, the final step of the development stage
involves demonstrating process and outcomes. However, | have not included this
step as modelling involves complex statistical analysis and is not required for
feasibility and RCT assessments. The BHL programme will be further refined

based on findings from this research.

5.4 Goals of the BHL Programme

The aim of the BHL programme is to promote long-term weight loss among
female university students with the support of BCTs by promoting a healthy

lifestyle that reduces food intake and increases physical activity.
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5.5 BHL Intervention Content

The intervention’s curriculum is based on insights from two prior studies that were
conducted for my thesis: the systematic literature review of weight loss
interventions for female university students (Chapter 3), and the qualitative study
(focus group discussions) exploring the perceptions of barriers and enablers to
diet, physical activity and weight loss programmes among female university
students in KSA (Chapter 4). By combining these findings, | designed an
intervention that integrates participant’s culturally specific viewpoints with
evidence-based practices for weight management. The main strategies included

in the BHL programme are summarised in Figure 5.10.

The BHL programme was designed by me, a dietician, under the guidance of my
supervisors Prof. Jennifer Mindell, Prof. Nicola Shelton, Dr. Emma Norris, and
Dr. Helen Croker. The programme consisted of 12 sessions, including one
introductory session, one physical activity session, four behaviour modification
sessions and six nutrition sessions (Appendix 3A). The introductory session
included student and instructor introductions and information on the causes and
impact of obesity. It is often recommended to use co-production in designing an
intervention, in which the population of interest are engaged in designing the
intervention (Kickbusch & Gleicher, 2012; Needham, 2008). However, due to the
time issues, | relied on the findings from my systematic review and focus group

discussions to design my intervention.
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Figure 5.10: Strategies included in the BHL Programme
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5.5.1 Specifying BHL’s intervention content: Dietary Components

Dietary guidelines are often established by governments to improve nutrition
awareness and overall health. Therefore, there are a number of healthy eating
guidelines that describe daily servings of food groups, such as the Eatwell Guide
(NHS, 2019) and the healthy food palm of KSA (MOH, 2013). | chose the healthy
food palm (Appendix 3B) for the BHL programme, since it was developed to suit
the dietary needs of the population of KSA. The programme will use the healthy
food palm as a guide to illustrate to students their daily consumption needs of
carbohydrates (e.g. rice and bread), vegetables, fruits, milk and dairy products,
proteins (meats and legumes), fats (oils) and water. | chose the target of eating
five servings of fruits and vegetables daily as it is part of the healthy food palm,
shown in Appendix 3B, and the minimum number of daily servings prescribed by
the WHO. | decided that during the BHL programme, | would explain the
recommended daily servings of food groups using the healthy food palm (MOH,
2013).

The BHL programme uses the healthy plate (Appendix 3C) as a model to illustrate
how to make healthy meals to enable participants to make healthier food-related
choices (Harvard, 2011). | chose the healthy plate model with the five food groups
as it is a simpler illustration making it easier to use and to plan meals. In this
model, fruits and vegetables (except for potatoes as they are considered starchy
foods) make up 50% of the plate size helping participants to achieve the goal of
increasing intake of fruits and vegetables. The remaining 50% of the plate
comprises wholegrains (25%), such as wheat, barley etc., and protein foods
(25%), such as fish, poultry, etc. The healthy plate also recommends using only
healthy plant oils, such as olive oil, rapeseed oil etc. (and avoiding unhealthy
trans-fat), drinking water, coffee or tea (and avoiding sugary drinks), and limiting
dairy products such as milk, yoghurt, etc. (to one to two servings per day) and
juice (to a small glass per day). The healthy plate applies to individuals aged six
months and older. A pie chart is used to represent the portion of the plate made

up by each food group.

The programme was also designed to teach participants many healthy food-

related skills during sessions, including assessing portion size and servings, label

reading, healthy shopping and cooking, and how to eat (more) healthily at
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restaurants and gatherings. These skills would be discussed to increase the

students’ dietary knowledge to help them make healthier food choices.

It is challenging to create a nutrition foundation that reflects the suitable
distribution of all foods and drinks throughout the day. Therefore, | devised dietary
sessions to increase nutrition awareness and to encourage students to adopt
healthier eating habits. Thus, as discussed above, the BHL programme focused
on the healthy plate which promotes high consumption of fruits and vegetables
during main meals, skills to make healthier food choices and replacement of high
calorie drinks with water. These guidelines were designed to be practical and
accessible for participants to modify their behaviour. The manner in which the
programme’s targeted food related behaviours was introduced to participants is

described below.
Replacement of high calorie beverages with water

Participants would be advised to adopt this strategy at the start of the BHL
programme. During the sessions, students would be engaged in an informative
discussion about obesity and overweight, particularly their causes and negative
health impacts. Moreover, students would be educated on the sugar content and
calories of different types of drinks as well as the benefits of drinking water. The
programme's approach to instruction and behaviour change was designed to
make the replacement of high calorie beverages easy to understand and
implement in daily life. During the sessions, students would be introduced to each
target behaviour in the form of a goal to achieve. They would be encouraged to
self-monitor to assess whether they met this behavioural goal by using tick sheets

to keep track of their performance.
Increase fruit and vegetable consumption

The programme was designed to instruct students on the benefits of increasing
fruit and vegetable intake. The programme’s approach was developed to help

students easily integrate these behaviours into their daily life.
Making healthier food choices

The nutrition sessions focus on teaching students about the fundamentals of
dietary topics, such as food servings and portion size, types of healthy and

unhealthy food and the healthy plate. They also provide skills to promote weight
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loss, such as how to read food labels, how to cook and shop for healthy meals,
how to choose healthy fast-food options and how to eat healthily at restaurants
and gatherings. These sessions are intended to help participants to identify and

make healthy food choices.

5.5.2 Specifying BHL s intervention content: Behaviour Change Techniques

The programme incorporates multiple BCTs, but goal setting and self-monitoring
of behaviour are the only ones that will be explained in detail to participants so
that they can understand and achieve the target behaviours. The goals have been
established through the golden rule of goal setting, specifically the SMART
(Specific, Measurable, Achievable, Realistic, Time) goals, which help people to
meet target behaviour (healthier eating and physical activity behaviours). As
noted previously, participants would monitor their behaviours using tick sheets
(placing a check mark on a tracking paper if they achieve the dietary target
behaviour) and phone apps (to monitor their step count). The programme
includes four behavioural sessions focusing on: internal and external cues; goal

setting; self-monitoring of behaviour; and problem solving.

The behaviour change sessions include the following BCTs: goal setting
(behaviour), problem solving, commitment, self-monitoring of behaviour, social
support (unspecified), instruction on how to perform a behaviour, information
about health consequences, demonstration of behaviour, behavioural
practice/rehearsal, behaviour substitution, social reward, restructuring the
physical environment, adding objects to the environment, framing/reframing and
verbal persuasion about capability (Table 5.6). The programme utilises the BCT
‘goal setting (behaviour)’ by asking students to set personal goals based on the
four target behaviours previously mentioned. The BCT ‘self-monitoring of
behaviour’ would be introduced to allow students to track performance of their
target behaviours by using self-monitoring tick sheets. Students can mark a check

on the sheet if they meet the targeted behaviour and mark a cross if they do not.

The programme uses the ‘framing/reframing’ BCT by suggesting that students
change their perspective on physical activity. Students would be asked to shift

from seeing physical activity as something performed solely in gyms to something
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that can be integrated into daily routines and accomplished playing sports or
games. To implement the BCT ‘verbal persuasion,’” | would assure students that
they can successfully increase their physical activity by walking up to 10,000
steps per day. The BCTs ‘social support’ (unspecified) and ‘social reward’ would
be employed during programme sessions to allow students to share their

experiences with one another.

The programme incorporates the BCTs ‘instruction on how to perform a
behaviour’ and ‘information about health consequences’ into the students’ dietary
and physical activity education. | decided | would explain the ‘restructuring the
physical environment’ BCT to the students during the internal and external cues
session to help them overcome external cues. Students would be advised to
restructure their environment by keeping only fruits and vegetables around (at
home) instead of crisps and chocolate to create healthier surroundings. (If
students must keep chocolates or chips in their homes, they would be told to keep
them out of sight and reach). The BCT ‘problem-solving’ would be discussed
during a brainstorming session on students’ barriers and enablers to achieving

the targeted behaviour.

5.5.3 Specifying BHL’s intervention content: Physical Activity Component

As noted previously, the BHL programme uses walking 10,000 steps daily as an
alternative to 150 minutes per week of moderate physical activity (Wattanapisit &
Thanamee, 2017), making behavioural change easier because it is a more
measurable behaviour. This session would introduce the WHO guidelines for
physical activity and provide students with examples on how to increase their step
count. For instance, students would be advised to walk on campus; park their car
1km away and walk to the university etc. The programme is restricted to only one
session on physical activity due to student time demands and the need for more
experts (personal physical activity trainers) to provide suitable supervision and
support. Furthermore, students would be asked to use a pedometer or download
a step count related phone app on their phone and will be shown how to track
their step count in the app by walking around the campus with me. An example

of one of the lesson plans is provided in table 5.7.
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Table 5.7: Example Lesson Plan

Types of Physical Activity and Integration into Daily Routines

1. Information about the WHO recommendations on physical activity.

2. Talk about how to integrate physical activity into daily routine. For example, climb
the stairs rather than take lifts.

3. Benefits of increasing step count to 10,000 per day.

4. Brainstorm and consider inexpensive exercises for the entire family.

5.6 Conclusion

This chapter has described the development of the BHL programme. The

feasibility trial of the BHL programme is presented in the next chapter.
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Chapter 6: Feasibility Trial of the BHL Programme

6.1 Introduction

This chapter describes the feasibility trial of the Better Healthy Lifestyle (BHL)
Programme and reports on the feasibility, acceptability, fidelity, and effectiveness

of the intervention.

6.2 Rationale and objectives for the feasibility study

According to the Medical Research Council (MRC) framework for complex
interventions (discussed in the previous chapter), feasibility or piloting is the
second stage in the development, evaluation and implementation process and is
performed after the development stage’s objectives are met. The feasibility stage
involves the following three steps:

a) Examining the methods

b) Assessing the retention rate

c) Determining the sample size

In addition to the three steps above, this study also provides a preliminary

evaluation of the effectiveness of the intervention (Figure 6.1).

In accordance with the MRC framework, after developing the intervention, |
conducted a study to evaluate feasibility, acceptability, fidelity, and effectiveness
of the BHL programme. The study also assessed the time needed to deliver the
sessions to identify a suitable time frame for the intervention before performing it
at scale. | also recalculated the required sample size for a future randomised
controlled trial (RCT).
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Feasibility/piloting

» Testing Procedures

» Estimating recruitment/retention
* Determining sample size

Evaluation
* Assessing effectiveness

N

Figure 6.1: Stage two and three: Feasibility and Evaluation (MRC framework) (Craig et al., 2008)
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6.3 Objectives for the feasibility trial

The feasibility trial’s objectives were as follows:

1. To assess the feasibility of the intervention and implementation (the content of

the intervention, its clarity and recruitment and retention rates).

2. To assess the acceptability of the intervention (attendance and adherence

rates).

3. To assess the effectiveness of the BHL programme and to recalculate the

sample size for a future RCT.

4. To assess the appropriate duration of programme sessions and to identify a

suitable time frame for the intervention (number of sessions).

5. To assess the fidelity of the delivery of the intervention (planned versus
delivered BCTs).

6.4 Step 1 (MRC): Methods

6.4.1 Study Design

The feasibility study was an uncontrolled feasibility trial design to assess the
feasibility of the BHL programme (a complex weight loss intervention for female
university students in KSA) before conducting it on a larger scale (RCT). Though
uncontrolled studies provide limited reliable evidence on the effectiveness of
interventions, these studies are frequently used for practical purposes and for
feasibility of interventions. Thus, the study’s design is appropriate for the
purposes of this research. Insights from the feasibility trial will be used to inform

a larger-scale RCT evaluation in the future.
6.4.2 Participants
Inclusion/Exclusion Criteria

To be eligible for the study, participants had to be: enrolled at Saudi Electronic

University (SEU); female with overweight or obesity; and at least 19 years old.
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Students who were pregnant or had a chronic disease were excluded from the
study. The feasibility study was conducted at SEU to avoid contamination of
information, because the potential RCT is planned to be conducted in King Saud

University in Riyadh.

Recruitment

Participants for the feasibility study were recruited using convenience sampling
at SEU. Convenience sampling is often used in feasibility trials and offers both
advantages and disadvantages. | chose this sampling method because it makes
reaching and recruiting participants easy and yields a sample that resembles the
main population of interest (Bornstein et al., 2013). Another advantage of

convenience sampling is its low cost.

In terms of drawbacks, convenience sampling is a non-probability method,
potentially increasing the risk of selection bias; limiting generalizability to the
larger population; and resulting in low external validity of the research (Bornstein
et al., 2013). However, these issues are not relevant to the feasibility study as it
was concerned with the feasibility, acceptance, fidelity and effectiveness of the

intervention before it is implemented in a RCT with a larger sample size.

Recruitment emails were sent to SEU students (Appendix 4A) in January and
screening took place in February. Participants were recruited using three means:
distribution of flyers about the study among SEU students (see Appendix 4B); an
advertisement in all campus email (using the same flyer); and brief
announcements about the nature of study during university events. Potential
participants were asked to contact the study researcher (me) for more
information. Once | heard from interested students, they were provided with an
information leaflet describing the trial and its purpose and benefits (see Appendix
4C). The leaflet also informed students of their right to withdraw from the study at
any time and let them know that their information would be kept confidential. For
any queries, the participants were again asked to contact me. If still interested,
potential participants were encouraged to visit the SEU clinic for pre-intervention
assessment and eligibility screening. This involved taking students’ height,
weight, and waist circumference measurements and asking about pregnancy

status and medical history (presence of chronic disease). Students who met one
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or both criteria were excluded from the study. Moreover, | advised any student
who was pregnant or presented with a chronic disease (such as diabetes) to
make an appointment with the clinic’s doctor. Students who were interested and
met the eligibility criteria were provided with a consent form highlighting their
rights and were required to sign it before joining the study (see Appendix 4D). All
sessions of the weight management intervention took place in a SEU campus

classroom.

6.4.3 Ethical Consideration

This feasibility study was approved by the Institution Review Board (reference
number: 18-674E) (Appendix 2C) of King Fahad Medical City and the Saudi
Electronic University, Kingdom of Saudi Arabia (Appendix 2D). Participation was
voluntary, and only participants who provided consent were included in the study.
Participants had the right to withdraw their data at any time during the study until
post anthropometric measurements were taken. No participant was identified by
name (except on a list of names and ID codes, which were kept securely in a
locked cabinet in my locked office) to maintain anonymity. Participants’ names
were coded (numbered) to ensure confidentiality. The participants’ data (height
and weight) were stored electronically on a password-protected flash drive in a

locked cabinet located in a locked room that only | could access.

This study was considered low risk, as it was an educational intervention and
participants were not given supplements, medicines, or clinical care. However, to
reduce the risk of stress for participants failing to lose weight during or after the
intervention, | delivered sessions aimed at enabling participants to make small,
positive behavioural changes to promote healthier lifestyles. Thus, even if weight
loss did not occur, behaviour modification could help participants to improve their
health.

6.4.4 Intervention

The 12-week weight loss intervention was designed to include: (a) once weekly
90-minute weight management sessions facilitated by me and (b) multi

component weight loss strategies, including nutrition education, physical activity
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education and behavioural modification. The sessions were delivered face-to-
face at the SEU campus from March-May 2019.

The intervention consisted of 12 sessions (see Appendix 3A for a detailed
overview of the content of the weekly sessions). All sessions were conducted in
Arabic, as some participants were first year students and did not speak English.
Attendance was recorded at the start of each session to encourage weekly
participation. The 12 sessions included one introductory session, six nutrition
sessions, one physical activity session and four behaviour change sessions
(Chapter 5). The BCTs | planned to include in this study were discussed in
Chapter 5. During the trial, | added two additional BCTs, ‘distraction’ and ‘self-
talk’, to a session on ‘problem solving’ to help participants overcome barriers. For
example, | instructed students to use ‘distraction’ to ignore the urge to over-snack
by engaging in another activity, such as calling a friend. | advised students to use
‘self-talk’ to talk positively to themselves about healthy eating and physical activity
to overcome negative thoughts. These BCTs helped students to achieve
solutions to the barriers they identified in the brainstorming session (see Table
6.1 for examples of BCTs used with problem solving).

Another aspect of the programme involved supplemental activities for each
session. For instance, one of the supplemental activities involved walking around
the campus with students to reinforce instructional content, increase step count,
and encourage weight loss. Four of the sessions were combined with interactive
activities to engage and entertain the students. However, it was not possible to
introduce supplemental activities during some weeks due to time constraints
(week 1, week 5, week 6, week 8 and week 9) and Ramadan (week 10 and week
11). (Appendix 3A).
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Table 6.1: BCTs Linked with Problem Solving Session

BCTs Linked with Problem Solving Session

124 Distraction Advise or arrange to use an | | advised the students to
alternative focus for attention to | avoid snacking and to focus
avoid triggers for unwanted | on another activity such as
behaviour calling a friend.

15.1 | Self-talk Prompt positive self-talk (aloud or | | advised students to talk
silently) before and during the | positively to themselves
behaviour about healthy eating and
physical activity.

6.5 Outcomes

6.5.1 Study Measures/Assessment

To evaluate the feasibilty and acceptability of the intervention and
implementation, | calculated recruitment, retention, attendance, and adherence
rates. Furthermore, | used descriptive analysis to describe demographics, such
as age and nationality, and pre- (baseline) and post- (12 weeks) intervention

anthropometric measurements (height and weight).

Feasibility: Recruitment and Retention Rates

Pre-intervention quantitative measures included height, weight, and waist
circumference. Weight was measured in kilograms using a portable electronic
weighing scale , with participants wearing indoor clothing and no shoes. Height
was assessed using a stadiometer and waist circumference was assessed using
a measuring standardized measuring tape (constant tension tape). Participants’
Body Mass Index (BMI) was calculated using height and weight data. In keeping
with WHO standards, overweight was defined as BMI 25 to 29.9kg/m? and obesity
was defined as BMI 230kg/m? (WHO, 2019). Pre-intervention measurements
were taken in the university clinic by the nurses and me. Before the pre-
intervention assessment, | trained the nurses to measure height according to The
Procedure for Measuring Adult Height (NHS 2014) guidelines and weight and
waist circumference according to the WHO STEPS Surveillance Manual
protocols (World Health Organization, 2016) (Appendix 4E). | also informed the

(trained) nurses about the eligibility criteria. Lastly, | recorded the number of
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eligible participants and the number of ineligible participants to calculate the

study’s recruitment rate.

The retention rate was calculated by dividing the number of participants who

attended the final session (n=12) by the total number of participants (n=15) and

then multiplying the quotient by 100. Targeted behaviours were not assessed.

Acceptability: Attendance and Adherence Rates

To assess the attendance rate, | tracked attendance during weekly weight
management sessions. | calculated the attendance percentage for each session.
This was done by dividing the number of participants attending each session by
the total number of participants recruited for the study (n=15) and then the
quotient was multiplied by 100. An overall attendance rate was calculated by
adding the number of participants who attended each session and dividing by
150 (the number of participants recruited for the study times 10 sessions),
multiplied by 100.

The average (mean) number of participants was calculated by dividing the sum
of the attendance at each session by the number of sessions conducted (n=10,
as two sessions were combined with another session making the total number of
sessions delivered to the students 10 rather than 12 as originally planned). The
median number of sessions attended by the participants was calculated in three
steps. First, | noted the number of sessions attended by each participant. Second,
these numbers were arranged in ascending order. Third, | identified the median,
the central number of the arranged data. | identified the mode of the number of
sessions attended by the participants by finding the most repeated number in the

data set.

The adherence rate was determined by the number of sessions attended by all
the participants. | also recorded the number of sessions that were not completed

by all the participants, noting the reason for each participant’s absence.

Effectiveness and Sample Size Calculation
The primary outcome was change in weight and the secondary outcome was

BMI. However, all recruited participants were included for intention-to-treat (ITT)
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analysis. The pre-intervention measurements were used for missing post-
intervention measurements (drop outs). In addition to that, a complete analysis
was also conducted with removing the dropouts and including the participants
who were considered as the completers of the programme. For any participants
to be considered as a completer of the programme she has to attend a 50% of
the sessions (six sessions). Of those six sessions three sessions were
considered as the core of the programme which was a must to be attended along
with any other three sessions. The core sessions were session three, four and
the final session, as sessions three and four involved the description of the
targeted behaviours and the final session included the final measurements. In
order to identify any significant differences before and after the intervention (the
BHL programme) in primary (the body weight) and secondary (BMI) outcomes,

paired sample t-test was used.

Timeframe

| assessed the suitability of the weekly sessions’ timeframe (90 minutes planned
for each session) and the programme length (12 weeks) via informal feedback

from students.
Fidelity of the intervention

Intervention fidelity involves determining the extent to which an intervention was
delivered as originally conceived and planned. Both the CONSORT Statement
for reporting randomised controlled trials and the MRC framework for developing
and evaluating complex interventions recommend investigating and reporting on
fidelity (Michie et al., 2013). This is true especially if the intervention is shown to
be effective but was not conducted as planned, making it difficult to determine
what is being evaluated and suggesting that the final results may be spurious.
Therefore, to ensure precise evaluation of the feasibility of the intervention, |
assessed fidelity to obtain a clear sense about the delivery of the contents and
the use of BCTs in the trial. | accomplished this by first reviewing the intervention’s
contents, time duration and the BCTs planned for the intervention (as detailed in
the protocol). Then, | investigated whether the entire content of the intervention
was delivered as planned and how many BCTs were used in the feasibility trial.

Finally, | coded each of the BCTs used in the feasibility trial. For that, first of all, |
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checked whether the planned BCTs were delivered or not. Then | went through
the BCT Taxonomy v1 (BCTTv1) which includes 93 BCTs, to check if | had used
any of those BCTs or not (Michie et al., 2013).

6.5.2 Sample size and Demographic Data

When conducting any clinical trial, sample size calculation is required to avoid
bias in interpreting outcomes (Kadam & Bhalerao, 2010). The sample size for the
feasibility trial was 15 students. | chose this number to reflect 10% of the sample
size which was originally calculated for the proposed RCT (Appendix 4F)
(Conelly, 2008). (Section 6.7 below re-examines the sample size for the proposed

RCT in light of the findings from the feasibility study).

Students ranged in age from 19 to 42 years old. 20% of the sample were aged
19-20 years old; 27% were 21-23 years old; 13% were 24-26 years old; and 40%
were aged 27 years or older. Ten of the students were Saudi nationals, and five

were non-Saudi nationals. The mean age of the participants was 27.5 years.

6.6 Step 2 (MRC): Results
Feasibility: Recruitment and Retention Rates

Thirty-one students expressed interested in the study and called me to enquire
about the intervention. However, 11 students did not show up for baseline
measurements, leaving a total of 20 potential participants. Of the 20 students,
five (25%) did not meet the inclusion criteria as one was pregnant and the
remaining four were normal weight. As a result, only 15 participants (75%) met
the inclusion criteria, signed the consent form, and entered the programme. As
the target sample size was achieved, further recruitment was not necessary. Of
the 31 students who were initially interested in the study, 15 were made aware of
the programme via university events, nine via emails, three via flyers and the

remaining via word of mouth.

Not all of the 15 participants completed the programme as three (20%) dropped
out during the programme for personal reasons or because a change in status
made them ineligible for the study. Of these three, one student participated in two

sessions before leaving the programme due to transportation difficulties. Another
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student attended nine sessions but, after becoming pregnant, no longer met the
study’s inclusion criteria. The third student attended nine sessions but quit the
programme once university vacation started. As a result, the intervention’s
retention rate was 80%, with only 12 out of 15 students completing the

programme (attending the final session). Figure 6.2 illustrates the flow chart for
the feasibility study.

Figure 6. 2: Flow chart for the feasibility study
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Acceptability: Attendance and Adherence Rates

The programme’s overall attendance rate was 79%, with a 96% attendance rate
during the first 6 weeks (5 sessions), falling to 61% during weeks 7-12 (5
sessions) (Table 6.2). The mean number of participants attending each weight
management session was 11.8. Among the 15 participants recruited for the study,
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the median and modal number of sessions they attended were eight and 10,

respectively.

Only two of the 10 sessions were attended by all 15 participants. Among the 15
participants, five attended all the sessions (100%), one attended nine sessions
(90%), three attended eight sessions (80%), three attended seven sessions
(70%), two attended six sessions (60%) and one attended two sessions (20%).

Figure 6.3 illustrates the number of sessions attended by each participant.

Table 6.2: Attendance of the participants

Title of the sessions Attendance (N=15) Percent
Attending
(N=15)
Introduction: Obesity, its causes and Session 1: 15 students 100%
its impacts
Types of foods: healthy and unhealthy | Session 2: 15 students 100%
Physical activity: types, benefits, Session 3: 14 students (1 student 93%
incorporating into daily routine, and dropped out due to transportation
performing with the family issues.)
Identifying healthy and unhealthy Session 4: 14 students 93%
dietary habits: food portions, servings,
and the healthy plate
Autonomous motivation and stimulus | Session 5: Session postponed and N/A
control (internal and external cues) combined with next week.
Autonomous motivation and stimulus Session 5 + 6: 14 students 93%
control (internal and external cues)
+
Goal setting
Self-monitoring of behaviour Session 7: 7 students 47%
Problem solving Session 8: Session postponed and N/A
combined with the next session due
to exams
Problem solving Session 8 + 9: 13 students (1 student | 87%
+ left the study due to becoming
Label reading skills pregnant.)
Healthy Shopping Session 10: 7 students (Session 47%
overlapped with Ramadhan and
school closed for summer holidays)
Cooking and preparing healthy meals Session 11: 7 students 47%
and healthy fast-food options
Eating healthy meals at restaurants Session 12: Final Session. Class 80%
and social gatherings included presentation of achievement
certificates (12 students).
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Figure 6.3: Number of sessions attended by each participant
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Effectiveness of the programme

| conducted an Intention-to-Treat (ITT) analysis to assess the effectiveness of the
intervention on the primary outcome (body weight). ITT analysis included all 15
recruited participants, including those who subsequently withdrew from the
programme. The pre-intervention mean weight was 79.97kg + 12.67 Standard
Deviation (SD). The post intervention mean weight was 77.35kg with SD of 12.27
(the three dropout students’ pre-intervention weight were used as the post-
intervention weight). The observed mean differences between pre-post
intervention was 2.62kg, showing highly statistically significant difference pre-
post intervention (t=4.764 with 14 degree of freedom, p <0.001) (Table 6.3).

Another Intention-to-Treat (ITT) analysis was conducted to assess the
effectiveness of the intervention on the secondary outcome (BMI). The ITT
analysis included all 15 original participants (three drop out students’ pre-
intervention BMI were used as the post-intervention BMI). The pre-intervention
mean BMI was 30.37kg/m? + 4.19 (SD). The post intervention mean BMI was
29.87kg/m? with SD of 4.09. The observed mean differences between pre and
post intervention BMI was 1.00, showing statistical significance pre and post
intervention at 5% significance level (t= 4.74with 14 degree of freedom and p
<0.001) (Table 6.3). | also conducted a secondary efficacy analysis to determine

the effectiveness of the intervention on the primary outcome (body weight). Only
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12 participants were included, those who dropped out were excluded from the
analysis. The pre-intervention mean weight was 79.15kg + 13.81 (SD). The post
intervention mean weight was 75.87kg with SD 13.02. The observed mean
difference between pre and post intervention weight was 3.27kg, showing
statistical significance pre and post intervention at 5% significance level (t= 6.12
with 11 degree of freedom and p <0.001) (Table 6.4).

In addition, | performed an analysis to determine the effectiveness of the
intervention on the secondary outcome (BMI). The pre-intervention mean BMI
was 30.57kg/m? + 4.627 (SD). The post intervention mean BMI was 29.30kg/m?
with SD of 4.358. The observed mean differences between pre and post
intervention BMI was 1.27, showing statistical significance pre- and post-
intervention at 5% significance level (t= 6.26 with 11 degree of freedom and
p<0.001) (Table 6.4).
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Table 6.3: ITT analysis — Primary and Secondary Outcomes

Variable SE of mean Mean SD of mean
difference difference
Pre-intervention weight (kg) 79.97 12.67 15 3.270
Post-intervention weight (kg) 77.35 12.27 15 3.168 2.62 2.13 4.764 <0.001
Pre-intervention BMI (kg/m?) 30.87 4.19 15 1.084
Post-intervention BMI (kg/m?) 29.87 4.088 15 1.055 1.007 0.822 4.4 <0.001

SD: standard deviation; n: Sample size; SE: Standard Error; t (14, 0.05) at 5% significance level

Table 6.4: Efficacy Analysis — Primary and Secondary Outcomes (Dropouts removed)

Variable SD n SE of mean Mean SD of mean
difference difference
Pre-intervention weight (kg) 79.15 13.81 12 3.98
Post-intervention weight (kg) 75.87 13.02| 12 3.76 3.27kg 1.853 6.12 <0.001
Pre-intervention BMI (kg/m?) 30.50 4.627 12 1.33
Post-intervention BMI (kg/m?) 29.30 4358 12 1.25 1.267 0.701 6.26 <0.001

SD: standard deviation; n: Sample size; SE: Standard Error; t (11,0.05) at 5% significance level

218



As figure 6.4 demonstrates, all participants who completed the programme lost
weight.

Figure 6.4: Pre- and post- intervention weight measurements of each participant
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Time frame

Although the sessions were planned to last for 90 minutes, students reported
difficulties incorporating sessions into their busy schedules. Therefore, the
sessions were shortened to 60 minutes after the first session. Due to time
constraints, session 5 and 6 were combined into one meeting and sessions 8 and
9 were also merged. Students were asked to provide their informal feedback
about the session at the end of each session, in order to improve the BHL

programme.
Assessing the fidelity of delivery of the intervention

I made five changes to the original curriculum during the intervention, based on
student input. First, after the initial session, students objected to the programme’s
90-minute length, arguing that it interfered with other school obligations like
studying and attending class. As a result, | shortened the sessions to a maximum
of 60 minutes per week by including only the most important content. Secondly,
students complained that some of the sessions conflicted with exam taking,

219



Ramadan or the summer holidays. As a result, | combined sessions five and six
together and sessions eight and nine together, making the programme ten
sessions rather than the proposed 12 sessions. Thirdly, one of the students
created a WhatsApp group that | incorporated into the intervention as a social
media component. The WhatsApp group provided peer support and motivation
to students during the week. It also allowed me to send out reminders about

upcoming sessions to boost attendance.

The BCTs ‘social support’ (unspecified) and ‘social reward’ were employed during
programme sessions and via a WhatsApp group allowing students to share their
experiences with one another. (Amendments to the study were sent to the IRB
and were approved.) In addition, | incorporated ‘social reward’ when
congratulating students who sent pictures of their healthy plate or evidence of
their step count (10,000 or above) via the WhatsApp group. ‘Demonstration of the
behaviour’ was achieved by showing videos on physical activity and fithess (such
as light and moderate intensity exercises) and preparing healthy meals (such as
fruit and vegetable salads) during the sessions and via the WhatsApp group.
Fourthly, while | originally asked students to buy a pedometer to monitor their
step count, most students could not afford to purchase this instrument. As an
alternative, | advised them to use an application on their phones to self-monitor
their step count. Finally, the original design of the study included post-intervention
measures of height and waist circumference. However, an unexpected barrier to
accessing the university’s clinic and nurses prevented assessment of height and
waist circumference on the final day of the intervention. As an alternative, |
measured the weight of the participants with the same scale | used for baseline
measurements, since the scale was kept outside the clinic. Without access to the

clinic, | was not able to measure waist circumference.

With regard to fidelity of the BCTs, | found that all the BCTs planned for the
intervention were used in delivery of the intervention. However, | also used three
new BCTs that were not included in the protocol. Of these BCTs, two were
introduced during the problem-solving session and one was introduced during the
final session. Figure 6.5 illustrates the BCTs that were planned and in the
protocol, and those actually delivered during the sessions. It also shows the BCTs
that were not planned and absent from the protocol but used during the sessions.

Ultimately, 100% of the BCTs in the protocol were used in the feasibility trial,
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indicating that all planned content was delivered. In addition, around 16% of the

BCTs the programme delivered were not specified in the protocol. The three

additional BCTs were not planned earlier. Thus, all the sessions were delivered

as planned except the problem-solving session.

Figure 6.5: Assessment of the fidelity of BCTs
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6.7 Step 3 (MRC): Sample size calculation based on the feasibility trial

| used the feasibility study results above to recalculate the sample size for the
future RCT. | did the calculation manually, using the formula titled ‘sample size
estimating for means for pre-post intervention’ (Danel & Cross, 2013, p. 189), as
follows:

N = (z1- ar2)? s?/ d?

Where:

Expected standard deviation of the variable in group = s

Expected absolute allowable error in the mean =d (eg : 20% x ), where expected
mean of the variable in the study group = x

Value of normal deviate at considered level of confidence = z1- a2

Hence, assuming the variable values based on the feasibility trial:
Intervention group mean change in weight (x) was 2.62kg + 2.13kg (s) (based on

ITT analysis)

Putting values in the formula: n = (z1- a2)? s?/ d?
Calculating the same
s=2.13
a = probability of type | error (5% = 0.05)
Z1-02=1.96
d =20% of x

=20/100 *2.62

=0.2X2.62

=0.524

n = (1.96)2(2.13)2 /(0.524)2
= 3.841x4.53/0.274
=17.39/0.274
= 63.46
= 64 for each group

If we consider

nl:n2=64x2 =128
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Based on the preliminary feasibility study, drop out % is 20
Considering a drop-out rate of 20%= 0.2(128) = 25.6
~ 26

Therefore, the required sample size = 128 + 26 = 154
So, 154 participants are needed for the potential RCT.

In my feasibility study, change in weight was 2.62 + 2.13 kg. However, in the initial
calculation of the sample size (Appendix 4F), the mean weight change which was
used was 5.58 + 5.6 kg. Therefore, | assume that the sample size determined
from the feasibility study which resembles my population of interest (154
participants to be recruited) is more accurate than my initial calculation (137
participants) which was based on another study (Alghamdi, 2017) conducted in

KSA among a different population and setting.

6.8 Discussion

The objective of this study was to evaluate feasibility, acceptability, fidelity, and
effectiveness of a multi component weight loss programme, combining nutrition
education, physical activity and BCTs, before implementing it at a larger scale. A
secondary aim was to determine the suitability of the intervention’s overall time
frame. The high recruitment and retention rates showed that the BHL programme

was feasible among female university students.

Feasibility

Findings support the feasibility of the BHL programme. First, the study recruited
the required sample size indicating the willingness of university students to
participate in the weight management programme. Second, the programme’s
retention rate was high suggesting student’s continued interest in the sessions
and commitment to weight loss. Third, the contents were delivered as planned to
the participants, further indicating feasibility of the programme. Only minor

changes were made to the content, as mentioned earlier.
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Acceptability

Attendance rates differed at the start and near the end of the programme. The
first half of the intervention had over a 90% attendance rate. However,
participation dropped dramatically the week before university examinations and
during Ramadhan and the university’s summer vacation period. | was able to
motivate all the remaining 12 students to attend the final session by handing out
certificates of achievement for completers of the programme. This technique,
which involved rewarding behaviour (14.5: Rewarding Completion) (Michie et al.,
2013), will be incorporated into the future intervention and participants will be

provided an appreciation certificate upon completion of the study.

Overall, the attendance rate of the programme was high, indicating that it was
acceptable to the participants. In addition, to further assess acceptability, |
conducted follow-up interviews with participants to identify facilitators and barriers
to the programme and its content (targeted behaviours) (Chapter 8).

Effectiveness

The non-randomised feasibility study design may provide evidence of potential
effectiveness but compared with the RCT, has less statistical power to detect a
clinically and statistically significant difference between weight pre- and post-
intervention. Keeping this limitation in mind, students in the present non-
randomised study obtained a mean weight loss of 2.62kg after 12 weeks; and

completers had a mean weight loss of 3.27kg.
Time Frame

The trial highlighted barriers to attending a weight loss programme, which
included transportation issues and conflicts with significant dates and holidays.
For example, | held the last three sessions of the programme during the summer
vacation and the holy month of Ramadan, which prevented many students from
attending. While the study began with a sample of 15 students, these challenges
reduced the number of participants to 12 by the programme’s end. However, two
of the students who left the intervention for personal reasons requested an
opportunity to continue at an alternative or future date, suggesting that their
interest in the programme remained high. Therefore, the potential intervention
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should be modified to reduce the number of sessions and be more flexible to suit

the schedule of the university students.
Fidelity

The use of a pedometer, whether as part of a watch or phone, to track daily steps
was well-received by students, who, in conversations during sessions,
commented on its usefulness in reaching targeted behaviours and intervention

goals.

The study successfully took baseline anthropometric measurements, including
weight, height, and waist circumference. Due to confusion concerning clinic hours
(at the time of the scheduled post-intervention measurement, the clinic was
closed), | was not able to measure waist circumference post-intervention. The
future intervention will secure a location and ensure that staff are ready to assist

with all measurements before and after the programme is completed.

Based on the outcomes discussed above, the study proved largely successful in
terms of feasibility and acceptability with the intervention design. After making
several adjustments to the intervention, it should be ready to implement at a
larger scale. These changes will help to improve programme attendance and
modify the curriculum to include new BCTs identified as helpful in promoting

weight loss during implementation.
6.8.1 Strengths

This feasibility study has several strengths. The trial used evidence based BCTs
drawn from a systematic review of the literature on weight management
interventions. It also incorporated data from a qualitative study on healthy eating
and physical activity among female university students in KSA. The focus group
data were analysed using two theoretical models, the Theoretical Domains
Framework (Michie et al., 2005) and the Behaviour Change Wheel (Michie et al.,
2011). These frames facilitated linkage of the study’s culturally specific themes
with potential BCTs for weight loss, providing further basis for the trial. The study
was also enhanced by my experience as a registered dietician, who is familiar
with nutrition and the provision of dietary advice, and | was able to use this

knowledge to help students meet their targeted behaviours and outcomes.

225



Furthermore, as far as | am aware, this is the first feasibility study of a weight loss

programme for female university students in KSA.
6.8.2 Limitations

This study had several limitations. First, it was a non-randomised trial with a small
sample size (n=15) and no control group. The small sample was composed of
self-selected volunteers who were recruited using convenience sampling. While
there was no control, this approach is consistent with feasibility trial design and
my intention to assess feasibility of the intervention and its implementation,
acceptance, and effectiveness on a small scale. Nevertheless, the small sample
size and lack of control group means that results should be interpreted with
caution. Secondly, the intervention was not co-produced and thus critical
information from student stakeholders that could have improved programme
design was not obtained before implementation. For example, input from
students as part of a collaborative design process could have prevented issues
with the length of sessions and the timeframe for the programme. Thirdly,
participants used different phone apps to assess their step counts during the
study, which prevented comparison of standardized results. Fourthly, no data on
goals or their achievement were collected from the students. Subsequently, this
study did not assess targeted behaviours. Fifthly, the trial’s initial design also
lacked potential strategies to assess or enhance feasibility and compliance.
Finally, it was difficult to assess fidelity myself, as | was delivering the

intervention.
6.8.3 Generalisability

The generalisability of this feasibility trial was limited compared with an RCT
design. However, the trial offered useful insight into promoting weight loss among

its target population.
6.8.4 Reflection from the feasibility study for the potential intervention

Reflection on the implementation of the feasibility study suggests several areas
where the potential trial could be changed and improved to successfully bring it
to scale at a later date. The main obstacle | faced as a researcher during the
implementation of the trial was scheduling sessions of the weight management
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programme. Similarly, exam week, summer holidays and fasting (which typically
involves not eating or drinking in the daytime) during the holy month of Ramadan

created barriers to student attendance.

To address barriers during exam periods, | chose to cancel the weekly meetings
and then combine topics at the next scheduled session. Also, at the suggestion
of students, | decided not to meet during the summer vacation and Ramadan,
further condensing the number of sessions. Ultimately, | reduced the number of
sessions from 12 to ten during the programme’s implementation. The future
RCT’s sessions will be further shortened to six sessions carried out across 12
weeks, to accommodate student needs better during exams or when other

conflicts (e.g. events or project deadlines) arise.

Another scheduling challenge prevented post-intervention assessment of height
and waist circumference. | had to weigh the participants on a scale in another
location, potentially introducing bias to the results. In the future RCT | will make
all necessary arrangements to ensure post-intervention anthropometric
measurements are taken by the nurses in the university clinic, to ensure blinding

of outcome assessment and prevent outcome bias.

A second barrier to implementation was students’ lack of access to pedometers.
Many students were unable to afford these instruments to measure their daily
step count. As a result, | encouraged students to keep track of their daily step
counts on phone apps. However, given the different apps used by students,
results were not standardized. To eliminate bias, the future intervention will
require students to use a pedometer provided by the programme to ensure

standardized data (step counts).

In its original design, the study overlooked the use of social media, especially as
a form of social support. Fortunately, one of the students created a WhatsApp
group for the students to keep them motivated and updated on each other’s
performance and progress. The WhatsApp group also helped to remind students
about upcoming sessions, times, and locations. The future RCT will incorporate

social media from the beginning of the study.

Finally, making healthier food choices was not specific as at the time of the initial
development of the BHL programme, my knowledge was limited regarding the
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behaviour change. However, after | took the CBC course after the feasibility trial
of the BHL programme, my understanding of the models improved and changes
were made. After my upgrade viva, | decided to modify the programme’s
curriculum and to strengthen its focus on the targeted dietary related behaviours
in the future intervention. Accordingly, specific behaviours were targeted, One of
the targeted behaviours (‘increase the consumption of fruits and vegetables’) was
replaced with a new target behaviour (‘reduce the number of snacks to two or
less per day’) to highlight the main behaviours leading to weight loss. And the
other behaviour (‘making healthier food choices’) was modified to a new target
behaviour (‘making healthier main meal choices) to make the behaviour more

specific. Overall, the targeted behaviours were modified as follows:

e Replace high calorie beverages with water
e Reduce the number of snacks to two or less per day
e Making healthier main meal choices

e Increase walking to reach minimum 10,000 steps daily

Despite several modifications, the future intervention will remain similar to the
original design. The intervention will include modest changes to the curriculum,
the number of sessions and the targeted behaviours and related activities. For
instance, the behaviours will be assessed in the future RCT.

6.9 Conclusion

This feasibility study helped to identify potential obstacles to successfully
conducting an evaluation of a weight loss intervention. These obstacles included
timing and scheduling conflicts; barriers to taking anthropometric measurements;
and insufficient means to evaluate targeted behaviours. In particular, the
challenges in post-intervention assessment and participant attendance indicate
that the curriculum should be adapted to meet the needs of female university
students of KSA and the timeframe of the study should be more accommodating
to student needs. Despite these challenges, attendance at the intervention
sessions was high during the first half of the programme, indicating interest in the
session topics and a desire to meet outcome goals. The students appreciated
using a social media app to motivate themselves and each other and responded
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positively to a reward-based behaviour change technique (10.4: Social Reward)
by attending their final session. The assessment of fidelity of the session content
and BCTs indicated that 100% of BCTs in the protocol were used in the trial,
showing that all planned content was delivered. ITT analysis and complete
analysis found that the effectiveness of the intervention on the primary outcome
(weight) was statistically significant. Moreover, the sample size (n=154) for the
potential RCT was successfully calculated. Overall, these various results provide

a promising foundation for designing an effective larger-scale evaluation.

Having investigated the feasibility trial, the next chapter considers COVID-19 in
the KSA context as well as the existing literature on public health quarantines and
food related and physical activity behaviours. This information provides relevant

background knowledge for the discussion of the interviews in Chapter 8.
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Chapter 7: COVID-19

7.1 Introduction

This chapter discusses the novel Coronavirus disease outbreak in 2019 (COVID-
19) and associated government restrictions to minimize the outbreak in 2020. It
then explores existing empirical knowledge on the impact of pandemics and
guarantines on psychological health, food related behaviours and physical
activity. The chapter ends with a rationale for conducting phone interviews with

participants of the BHL programme.

7.2 Background

In spring 2020, the government of KSA imposed a nationwide curfew (“lockdown”)
to control the COVID-19 pandemic. With universities closed and travel restricted,
| was forced to alter the research design of this thesis, which originally called for
an in-person randomised controlled trial (RCT) of a weight management
intervention for female university students which was under ethical review by UCL
at the time of the lockdown. As an alternative, | withdrew my ethics application
and submitted an application for an alternative study. | decided to interview
participants of the uncontrolled multi-component weight management feasibility
trial of the Better Healthy Lifestyle (BHL) programme, conducted during an earlier

phase of research (see Chapter 6).

The feasibility study took place in March-May 2019 with female students
attending Saudi Electronic University (SEU) in Riyadh, KSA. The programme
integrated nutrition education and physical activity education with behavioural
change techniques (BCTs) to meet targeted behaviours to promote weight loss.
The new qualitative component of this thesis explores the intervention’s longer-
term impact on eating habits and physical activity using semi-structured phone
interviews. During the interviews, participants were asked to describe their
experiences maintaining post-intervention healthy lifestyle behaviours prior to
COVID-19 and after lockdown.
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The rest of this chapter provides more information on why | decided to change
my study’s research design and explains why a qualitative approach is an
appropriate means to assess food-related behaviours and physical activity in the
context of the COVID-19 lockdown and social distancing measures. However,
before this discussion, | describe the events leading up to the COVID-19
quarantine policy in KSA. Next, | discuss findings from the public health literature
on the psychology of pandemics and quarantines and their potential impacts on
diet and physical activity. Studies assessing the impact of COVID-19 lockdowns
on eating behaviours and physical activity were limited at the time | was preparing
for the phone interviews in May 2020. However, since then, multiple papers have
been published identifying the effect of COVID-19 lockdowns on food-related
behaviours and physical activity worldwide, and many of these are discussed in
Chapter 8 (see section 8.6). Despite the lack of empirical evidence, the following
sections focus on the link between quarantine and dietary behaviours and

exercise by drawing on existing empirical knowledge.

7.3 COVID-19 Lockdown

Scientists first announced a novel coronavirus (SARS-Cov-2) as the cause of an
outbreak of respiratory illness, called COVID-19, in Wuhan, China, on 7Jan,
2020. Despite containment efforts, patients around the world quickly contracted
the iliness, and by 10 March 2020, more than 118,000 cases of COVID-19 had
been reported in 114 countries. Shortly thereafter, the World Health Organization
(WHO) declared COVID-19 a pandemic, giving it their most serious rating for
global risk of spread and impact (World Health Organization, 11 March, 2020).

COVID-19 is a significant threat for two main reasons. First, it is transmitted easily
between people, with the infected person, even when asymptomatic, spreading
the disease to two or three others on average (Hoehl et al., 2020). Secondly, data
suggest that COVID-19 has a mortality rate of about 1.3%, making it significantly
more dangerous than seasonal influenza. However, this rate may be
overestimated since asymptomatic disease and mild disease with no formal
diagnosis are not counted in official statistics of the disease. Regardless of the
total population death rate, COVID-19 is particularly fatal in elderly patients and
people with existing health problems (Basu, 2020).



Given the potential harms of COVID-19, as well as the lack of therapeutic and
vaccine options at the time, epidemiological experts advised strict social
distancing measures to reduce the likelihood of contact between infected and
uninfected people and to limit spread. In response, nations around the world
endorsed aggressive policies, including travel bans and stay-at-home measures

to protect their populations.

In KSA, authorities announced a series of measures to control spread of the virus.
These included suspending international travel, sporting competitions and social
events and closing schools and universities, indoor shopping malls, gyms,
stadiums, and public parks. Restaurants and coffee shops (not located in indoor
malls) were permitted to provide only takeaway and delivery service. Hospitals,
clinics, pharmacies, and grocery stores remained open, but residents were under
a strict curfew and allowed to travel only during specific hours (U.S. Embassy and
Consulates in KSA, 2020; Yezli & Khan, 2020). Quarantine regulations were
eased at the end of April 2020 for Ramadhan, but 24-hour lockdown was imposed
for the Eid al-Fitr holiday (23rd May, 2020 until 27th May, 2020) (Suliman &
Gubash, 2020).

Due to economic fallout from the lockdown, in May 2020, the Ministry of Finance
raised taxes (VAT) by 10%, from 5% to 15%. The government also lifted the
lockdown; however, strict precautionary measures were implemented for travel
outside the home. Social gatherings remain prohibited (as of December 2020)
and people mainly visit their family. Most people are worried about going outside,

and therefore only leave their home for necessities.

As of 23 May, 2020, 62,545 cases of COVID-19 had been reported in KSA, out
of 5.21 million cases worldwide (Suliman & Gubash, 2020). As of 12 November,
2020, 351,849 cases of COVID-19 had been reported in KSA (European Centre
for Disease Prevention and Control, 2020), out of 52,733,290 cases worldwide
(Johns Hopkins, 2020). As of 25 March 2021, 386,300 confirmed cases of
COVID-19 have been reported in KSA, out of 124,535,520 cases worldwide
(WHO 2021).
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7.4 Quarantine and Psychological Effects

From a public health perspective, social distancing is critical to slowing the spread
of infection and saving countless lives around the world. Nevertheless,
quarantine measures are among the most aggressive a government can take to
address a health epidemic. Quarantine forcibly separates people and restricts
their movement, creating radical changes to people’s lifestyles and putting them
under huge pressure. For some, quarantine brings more time to spend with
household members, with both positive and negative consequences. For
instance, parents and children may enjoy seeing one another for extended time,
without work or school obligations. However, domestic violence and other forms
of abuse increase during quarantine, as frustration and worry heighten the

potential for aggression among high risk individuals (Mazza et al., 2020).

Research on previous pandemics, including severe acute respiratory syndrome
(SARS), Ebola, and H1IN1 influenza, indicates that quarantines produce
considerable and lasting psychological effects. Moreover, impacts are made
worse by long periods of isolation, leading to post-traumatic stress symptoms
(Hawryluck et al., 2004; Reynolds et al., 2008) and avoidance behaviours, such
as avoiding social contact, public places and holding back at work (Marjanovic et
al., 2007). Moreover, for people with existing mental health conditions, social
isolation may cause greater problems (Goodman et al., 2001) and combinations
of social vulnerabilities, such as loneliness, homelessness, or physical disability.

Common stressors during quarantine include separation; loss of ordinary routine;
reduced social and physical contact; and a sense of isolation from the rest of the
world (Blendon et al., 2004; Braunack-Mayer et al., 2009; Cava et al., 2005;
Desclaux et al., 2017; Hawryluck et al., 2004; Reynolds et al., 2008; Robertson
et al., 2004; Wilken et al., 2015). Quarantine produces even greater distress
when people do not have basic supplies, such as food, water or medication
(Blendon et al., 2004; Wilken et al., 2015), or clear guidelines from public health
authorities about how to act (Braunack-Mayer et al., 2009; Caleo et al., 2018;
Cava et al., 2005; Robertson et al., 2004). On top of these worries, people fear
infection and the loss of loved ones (Bai et al., 2004; Cava et al., 2005; Desclaux
et al., 2017; Maunder et al., 2003; Robertson et al., 2004), as well as financial

loss (Blendon et al., 2005; Pellecchia et al., 2015; Taylor et al., 2008) and stigma
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(Cava et al., 2005; Desclaux et al., 2017; DiGiovanni et al., 2004; Hawryluck et
al., 2004; Lee et al., 2005; Maunder et al., 2003; Pan et al., 2005; Pellecchia et
al., 2015; Reynolds et al., 2008; Robertson et al., 2004; Wester & Giesecke,
2019).

Boredom, frustration, depression, helplessness, anger, and chronic stress are
typical reactions to quarantine. As an illustration of ongoing impact, a recent
cross-sectional survey of the general public in China during COVID-19 found that
54% of respondents experienced moderate to severe levels of psychological
distress (Wang et al., 2020). This finding is similar to responses during the SARS
epidemic in 2003, when 29% of mainland Chinese in quarantine reported post-
traumatic stress disorder symptoms, and 31% reported depressive symptoms
(Hawryluck et al., 2004).

7.5 Lockdowns and Food-related Behaviours

While there is substantial research on the psychological effects of quarantine,
there are few studies on dietary effects (Di Renzo et al., 2020; Scarmozzino &
Visioli, 2020). Despite limited evidence, it is possible to consider how the negative
emotions associated with quarantine could make it difficult to sustain healthy
behaviours during lockdown. For example, there is plenty of evidence to show
that acute and/or chronic stress can overwhelm individual coping strategies and
produce harmful behaviours, including unhealthy eating patterns (Okyere, 2020;
Oliver et al., 2000).

Some people respond to stress with cravings for foods high in sugar and fat
(Michaud et al., 1990; Oliver, Wardle, & Gibson, 2000) even when they are not
hungry, leading to over-eating (Dallman et al., 2005). During “stress eating”
(Torres & Nowson, 2007), people substitute unhealthy energy-dense foods for
main meals and vegetables (O’'Connor et al., 2008), reducing the nutritional
quality of their diets (Weidner et al., 1996) and increasing the likelihood of weight
gain due to excess energy intake (Oliver et al., 2000; Torres & Nowson, 2007).
The resulting overweight or obesity (or increases to obesity) may cause negative
health consequences. However, some people respond to stress with the loss of

appetite (Chao et al., 2017). There is a causal relationship between emotional
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well-being and dietary behaviour that can increase the negative physical and
psychological effects of quarantine. Longitudinal studies indicate that higher
intake of processed foods increases the risk for clinical depression (Akbaraly et
al., 2009; Jacka et al., 2011a; Jacka, 2011b). Thus, the unhealthy eating habits
produced by elevated stress levels during quarantine are likely to reinforce or
multiply distress (Chatzi, 2011; Jacka et al., 2011a; Jack, 2011b; Li et al., 2017;
Nanri et al., 2010; Oddy et al., 2009; Weng et al., 2012), impairing the ability to
maintain healthy lifestyle behaviours during lockdown (Sockalingham et al.,
2020).

Disaster research (in areas outside of pandemics) offers support for the
relationship between collective stress and unhealthy eating behaviours. Hu et al.
(2016) explored diets among three groups of women following a massive
earthquake in Wenchuan China in 2008. They found that eating patterns varied
by seismic zone, namely the earthquake zone, the shaking zone, and the non-
seismic zone (although these differences were mediated by factors like age,
residence, and nutrition knowledge). Overall, despite food shortages, food
consumption increased for women in the earthquake and shaking zones, who
were triggered by trauma, whereas there was no change in food consumption for
women in the non-seismic zone. In addition, women in the earthquake zone were
more likely than women in the other zones to engage in unhealthy eating like

shacking. About 30% of these women reported that they ate to manage anxiety.

Beyond stress, other quarantine-related factors may encourage unhealthy eating
habits during lockdown. For example, curfew travel restrictions may prevent
people from visiting grocery stores and purchasing healthy food. In addition,
limited access to supermarkets may encourage people to buy more canned and
processed food, which are more easily stored, and eat these items instead of
whole food products (Abbas et al., 2020). Finally, a breakdown in the food supply
chain may cause food shortages, limiting access to dietary staples (New Arab,
2020).
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7.6 Lockdowns and Physical Activity

In general, opportunities for physical activity have been significantly restricted
due to COVID-19 lockdowns. Authorities have shut down school-based physical
education, fitness programmes, sports leagues, public parks, and gyms, while
shelter-in-place rules have shortened or eliminated daily walks to purchase items
or travel to school and work. Restricted to their homes, people are sitting more
and moving less and failing to meet WHO’s recommended levels of 150 minutes
of moderate-intensity or 75 minutes of vigorous-intensity aerobic activity weekly
(World Health Organization, 2020).

There is strong evidence to show that physical inactivity contributes to poor
mental health, particularly depression (Jacka & Berck, 2013; Lucas et al., 2011,
Pasco et al., 2011; Sacker & Cable, 2006). During quarantine, this effect may be
exaggerated as the negative emotions triggered by lack of exercise - sadness,
anger, irritation — compound the stress already caused by lockdown (Brooks et
al., 2020). Physical activity also provides peer interaction and friendship, and the
loss of these social bonds may increase feelings of loneliness during quarantine
(MacDonald-Wallis et al., 2012; Montgomery et al., 2020). In a cross-sectional
study of community residence among older adults, Robins et al (2018) found that
higher levels of physical activity were associated with lower levels of social
isolation. The authors suggested that this relationship may be mediated by
depression but were unable to definitively demonstrate this, concluding that the
reason for the relationship between household-based physical activity and social
isolation remains unclear. In another study, Schrempft et al. (2019) discovered
that time spent engaging in moderate-to-vigorous intensity physical activity was
significantly lower among older adults who reported being socially isolated than
those who did not report being socially isolated. As in the previous study, the
authors stated that the cross-sectional relationship between social isolation and
physical activity did not conclusively demonstrate a direct link and other factors

(e.g. iliness, limited mobility) may play a role.

Goethals et al. (2020) conducted a provisional assessment of the impact of
COVID-19 on physical activity among older adults in France. The authors
interviewed regular attendees of senior citizen physical activity workshops who

were unable to participate due to the pandemic. Most older adults remained
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interested in exercise and took part in home-based physical activity. However,
several reported obstacles to engaging in physical activity, including a sense of

isolation and lack of group support.

In addition to mental health impairment, limited physical activity increases the risk
for overweight and obesity as well as a range of comorbidities (Kivimiaki, et al.,
2019; Lippi et al., 2020). The sudden cessation of physical activity, which may
occur due to unexpected quarantine, may also produce negative health effects.
For example, after two weeks of physical inactivity, many of the metabolic and
cardiovascular benefits of exercise may be lost. Stopping physical activity in this
way may increase blood pressure, atrophy muscle, and accelerate
atherosclerotic disease (Lippi et al., 2020).

Physical activity levels have decreased and food consumption has increased
among the population of KSA during the COVID-19 lockdown (Bakhsh et al.,
2020).

7.7 Summary of Lockdown Evidence During Planning the Interview Study
(May 2020)

The public health literature suggests that it may be difficult to sustain healthy
lifestyle behaviours during quarantine, given essential changes to daily life and
emotional well-being. It also indicates that reduced dietary quality and physical
activity during lockdown puts individuals at increased risk for mental and physical
challenges. These possibilities may or may not hold for BHL participants, who
attended the programme’s nutrition and physical activity sessions (supported with
BCTs), gaining important knowledge and skills. However, taken together, they
suggest that it is critically important to consider the influence of COVID-19 on
food-related behaviours and physical activity to obtain a comprehensive sense of

the BHL programme’s impact.
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7.8 Qualitative Interviews — Rationale

Due to the COVID-19 pandemic, | was compelled to re-orient the final stage of
my thesis research and choose a different method to assess the impact of the
weight loss programme. Thus, | substituted a qualitative study for the RCT
originally proposed. | made this change for practical reasons since the current
lockdown prevents any kind of in-person or on-campus research. Under these
conditions, semi-structured phone interviews provided a straightforward means
to conduct in-depth conversations with programme participants while following

curfew regulations and social distancing.

The interviews offer more than just logistical advantages. They are an opportunity
to collect rich data on the long-term, complex experiences of the programme
participants. Despite many quantitative evaluations of weight reduction
programmes, qualitative studies focusing on participant experiences are rare.
Obtaining these participant views on weight management programmes is critical
to designing more effective interventions in the future (Hammarstron et al., 2014),
including the RCT | remain committed to implementing after the COVID-19

pandemic is over.

Interviews are also a valuable method for determining how the COVID-19
pandemic has affected food-related behaviours and physical activity, especially
for those with overweight/obesity. In particular, the literature indicates that
guarantine is likely to influence behaviours though complex and interactive
pathways. These may best be assessed through detailed description of

participants’ experiences and perceptions.

7.9 Conclusion

This chapter has provided context for the decision to replace an RCT of a weight
management intervention with in-depth semi-structured interviews of feasibility
trial participants. The next chapter will describe the research design of the
gualitative study; discuss results from the interviews; and situate the findings

within the public health literature.
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Chapter 8: Phone Interviews with BHL

Programme Participants

8.1 Introduction

This chapter discusses findings from phone interviews with former participants of
the BHL programme to explore their experiences maintaining healthy eating and
physical activity behaviours post-intervention and during the COVID-19
lockdown. After that, it describes the study’s theoretical frameworks, methods
and approach to data analysis. Next, it presents the results, providing descriptive
extracts from participants’ interviews for support. Finally, it considers the findings
in relation to previous research on weight management, weight loss/behaviour
change maintenance, and the impact of COVID-19 lockdowns on food related

and physical activity behaviours.

8.2 Rationale

Multi-component weight management interventions have shown success in
improving physical activity (PA), diet and weight-related behaviours among
college students (Grim et al., 2011; Plotnikoff et al., 2015). However, it is not
known whether these changes are sustainable, since post-intervention follow-up
is rare. For instance, Belogianni & Baldwin’s (2019) “systematic review of
systematic reviews” of dietary, physical activity and weight reduction
interventions for university students observed that only two out of 122 studies
tracked outcomes over two years. Similarly, a systematic review and meta-
analysis of effective behavioural change techniques (BCTs) within weight
management interventions for young adults, including college students, found
just four studies out of 51 that assessed outcomes 12 months post-intervention
(Ashton et al., 2020). Given this research omission, there is a need for well-
designed studies that track university students’ weight-related behaviours over-

time to assess outcomes.
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Results from studies on the efficacy of weight loss programmes for adults suggest
that weight regain is common after non-surgical intervention. A systematic review
of randomised controlled trials (RCTs) promoting diet, physical activity or both in
adults with overweight or obesity found that 50% of initial weight loss was
regained within one year after the intervention (Curioni & Lourengo, 2005).
Another systematic review of the long-term effects of treatments for adults
reported that people regained a third of their initial weight loss within a year and
the rest within 3-5 years (Avenell et al., 2004). A more recent systematic review
of weight loss maintenance interventions indicated that interventions focusing on
dietary intake and physical activity slow down weight regain, but the effects are

modest and varied (Dombrowski et al., 2014).

While quantitative studies of weight loss maintenance are common, qualitative
studies exploring the experiences and perceptions of people maintaining weight
loss or weight loss behaviours are more limited. Existing literature focuses on the
perspectives of the general public (Bidgood & Buckroyd, 2005; Jackson et al.,
2019; Kwasnicka et al., 2019;) or participants of formal weight loss programmes
(e.g. Holdsworth et al., 2016; McGill et al., 2020; Metzgar, et al., 2015).
Systematic reviews do not differentiate between weight loss methods or research
based on female-only samples or mixed-sex samples (Garip & Yardley, 2011;
Greaves et al., 2017; Gupta, 2014). While some work examines perspectives in
female subgroups, such as African American women (Barnes et al., 2007; Barnes
& Kimbro, 2012), at the time of writing, there was no qualitative research on
weight loss maintenance among female university students in KSA or any other

countries.

Qualitative methods are valuable because they shed light on people’s lived
experiences. In weight management and weight loss maintenance research, this
“experiential information” (Sutcliffe et al., 2018) can help researchers to
understand the mechanisms underlying behavioural change, particularly when an
intervention and its evaluation are theory-driven (McMahon et al., 2016). While
there are many theories of change in the literature, this study, like the focus group
study in Chapter 4, is informed by the Theoretical Domains Framework (TDF)
(Cane et al., 2012; Michie et al., 2005) and the Behavioural Change Wheel
(BCW)/COM-B model (Michie et al., 2011) which together determine behavioural

barriers and enablers and match potential BCTs with them.
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Qualitative methods are also well suited for capturing social responses to the
COVID-19 pandemic by providing greater insight into the reasons for people’s
behaviours and the process of attributing the consequences to the disease; these
insights can help generate effective solutions and strategies (Teti et al., 2020).
Previous qualitative research has addressed the social dynamics of other
epidemics, such as SARS and H1N1; indeed, during the Ebola outbreak of 2014—
2016, social scientists provided qualitative information and analysis that was
valuable in addressing the socio-cultural and political dimensions of the epidemic
to develop effective interventions (Institute of Development Studies and London

School of Hygiene & Tropical Medicine, 2018).

Using interviews generates much needed qualitative data on weight loss
maintenance behaviours. Moreover, as a mode of inquiry, interviews are an ideal
way to explore the social context of the pandemic and its role in shaping people’s
behaviours during lockdown. Interviews also produce narratives that offer insight
into how people make sense of their lives during COVID-19 (Leach et al., 2020;
Teti et al.,, 2020). The information gleaned through interviews can provide
essential knowledge about healthy food related and physical activity behaviours
during pandemics and help shape responses to similar public health crises in the

future.

This study’s principal aim was to identify enablers and barriers to maintaining
healthy food-related and physical activity behaviours among female university
students in KSA. It explored these issues by drawing on interviews with former
participants of the BHL programme feasibility trial (Chapter 6). BHL sought to
induce fundamental changes in dietary and physical activity behaviours, using
behaviour modification strategies that could be applied at the university and in
other settings. These new healthy lifestyle behaviours were intended to initiate
weight loss and then enable participants to sustain weight loss or manage weight

after the intervention.

Interviews with the students helped to shed light on the aspects of the BHL
programme that were perceived as helpful or unhelpful in initiating students’
weight loss. The interviews also provided an opportunity to look at the effect of
an unusual event — the COVID-19 crisis and subsequent lockdown (see Chapter

7) — on students’ reported ability to maintain behavioural change. Understanding
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the complex cognitive, social, and environmental influences on healthy lifestyle
behaviour change maintenance is important because this knowledge can help
researchers to design interventions that successfully cause long-term
behavioural change. Toward that end, | will use the results from the study to
enhance my proposed future randomised controlled study (RCT).

8.3 Objectives

The purpose of this qualitative study was:

i) to explore the post-intervention dietary habits and PA behaviours
reported by participants of an uncontrolled feasibility trial of a multi-
modal weight management intervention titled the Better Healthy
Lifestyle (BHL) programme.

i) to examine participants’ experiences regarding maintaining
behavioural change during the KSA government’s nationwide
restrictions to contain the COVID-19 virus. These measures limited
daily activities (e.g. going to school or university, patronising shops, or
restaurants etc.) and may have created an environment that affected
eating and PA behaviours fostered by the BHL programme.

iii) to generate findings to inform, with insights from Chapter 6 (feasibility
study), revisions to the BHL programme. The revised programme will
be implemented in a future RCT to rigorously assess empirical

outcomes.

8.4 Methods

8.4.1 Recruitment of participants

This study’s sample (N=14) was recruited from participants of the BHL
programme held March-May 2019 at the Saudi Electronic University (see Chapter
6). The programme involved weekly, 60-minute weight management sessions for
10 weeks and enrolled 15 female university students with obesity/overweight.
Approximately one year after the programme, | sent an email to all 15 participants
inviting them (Appendix 5A) to participate in a phone interview to discuss their

experiences maintaining healthy food-related and PA behaviours. | attached a
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participant information leaflet (Appendix 5B) to the email and encouraged
students to email or call me for further information. The email also asked anyone
not interested in participating in the study to reply to confirm receipt of the email.
Students who did not respond to the email were contacted by phone and informed
about the study.

Students who were interested in the study were asked to verify that they had read
the leaflet and urged to contact me with any questions. If students remained
interested, they were asked to sign a consent form (Appendix 5C) electronically
or to print and sign a hard copy and then scan and email it prior to the interview.
Fourteen of the 15 participants responded to the email invitation and were
interviewed for the study in August 2020. A remaining student did not wish to
participate because she was no longer located in KSA due to COVID-19 and felt
that she had little to contribute since she attended only two sessions of the BHL

programme.

Due to COVID-19 restriction measures in KSA, all interviews were conducted by
phone, as face-to-face meetings were not possible. I chose to conduct the
interviews by phone, rather than online (e.g. SKYPE call), to avoid time lags and
internet connection problems (Deakin & Wakefield, 2014; Hanna, 2012).
Conducting the interview by phone also provided other benefits. It ensured
greater confidentiality, given potential data security concerns associated with
online interviews, and eliminated any discomfort participants might feel being
observed in their own homes (Deakin & Wakefield, 2014; Fielding et al., 2008).

8.4.2 Ethical Approval

UCL (University College London)’s Research Ethics Committee (Ref 15051/002)
and the Institutional Review Board of King Fahad Medical City, Kingdom of Saudi
Arabia (KSA) (Ref 20-257E) each approved this study (Appendix 5D).

8.4.3 Data Collection

Each phone interview lasted around 45-60 minutes and took place at a time
convenient to the participant. Interviews were semi-structured and were guided
by an interview schedule informed by the weight management and weight loss

maintenance literature (see Appendix 5E). Questions were open-ended and
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focused on participants’ experiences with behaviour change following the BHL

programme and at the time of the COVID-19 lockdown.

Participants were asked questions in four main categories:

1) effects of the feasibility trial (dietary or physical activity behaviour change)

2) barriers and enablers to maintaining healthy lifestyle changes (food related
and physical activity behaviours) post-intervention and during the COVID-19
lockdown

3) the influence of the COVID-19 lockdown (positive or negative) on lifestyle
behaviours

4) the programme components perceived to be most effective and ineffective.

Participants were asked whether they would prefer to be interviewed in Arabic or
English. Eight participants chose to be interviewed in Arabic, and six chose to be
interviewed in English. The sessions were recorded using a digital voice recorder

to ensure that all comments were captured clearly for transcription.

| took several steps to minimize participant and interviewer/researcher bias
during the interviews, whilst considering how the interview’s modality might affect
data quality. Although phone interviews are common in quantitative research
(Barriball et al., 1996; Carr & Worth, 2001), they are rarely used in qualitative
studies (Sturges & Hanrahan, 2004). In fact, in-person interviews tend to be the
“gold standard” for qualitative research (McCoyd & Kerson, 2006, p. 389),
although electronic interviews are increasing in popularity (Hanna, 2012; Novick,
2008). In general, researchers tend to dismiss phone interviews as an alternative
to face-to-face interviews out of a concern that the absence of visual cues will
impact data quality (Sturges & Hanrahan, 2004). The main effects from the lack
of visual cues (e.g. facial expressions, body language) are thought to be loss of
nonverbal and verbal data and contextual information; an inability to establish
rapport or to probe; and misinterpretation of responses (Creswell, 1998; Sturges
& Hanrahan, 2004).

Despite concerns about phone interviews, there is little evidence that they
misrepresent data or compromise its quality. Indeed, recent work suggests that
there are methodological (and practical) advantages to using phone interviews.
For example, phone interviews do away with the confines of shared physical

space that exist in face-to-face interviews, keeping the interviewer and the
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participant from interrupting one another’s personal space. This can create a
more neutral environment for the interview process (Hanna, 2012). Indeed,
participants may feel more relaxed and better able to reveal sensitive information
when the interviewer is not present (Chapple, 1999; Kavanaugh & Ayres, 1998),

enhancing the interview process.

Ultimately, interviewing in any setting can create interpersonal stressors that
hinder conversation and impact data quality (Novick, 2008). As a result, it is
always important to develop strategies that put participants at ease and develop
rapport. In this study’s interviews, | intentionally set about trying to create a safe
and comfortable atmosphere for discussions with participants. This may have
been made easier by the fact that | had a pre-existing relationship with the
students as facilitator of the BHL programme, and they were already familiar with
me (Gordon, 2013). Regardless, | was careful to begin each phone conversation
with small talk to foster a relaxed atmosphere (Burnard, 1994). Next, to minimize
social desirability bias, | assured participants that they were free to decline
answering a question for any reason. | also stressed that their responses would
be kept entirely confidential (Fisher, 1993; Gorber & Tremblay, 2010).
Throughout the interviews, | encouraged participants to provide a full account of
their experiences and responded empathically and nonjudgmentally to disclosure
of sensitive information to encourage honest answers (Tausig & Freeman, 1988).
As this was not a face-to-face meeting, | could not relay these sentiments
nonverbally, but I carefully chose my words and intonation to convey receptivity
and acceptance. While the semi-structured interviews adhered to the schedule, |
asked open-ended questions, avoided leading questions, and asked follow-up
questions to further diminish social desirability bias (Bergen & Labonté, 2020).

8.4.4 Data Analysis

| transcribed the audio recordings of the interviews verbatim, in the language of
the interview, omitting only the introductory comments and small talk before the
first question. To reorganize data analysis and conduct it in one language, |
translated into English the eight interviews that were conducted in Arabic. | then
asked a colleague to back translate (Brislin, 1970) these transcripts into Arabic. |
subsequently compared the back translation to the text of the original translation

to identify any linguistic issues or mistakes that may have occurred during the
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translation process. | wanted the translated transcripts to replicate the Arabic text
as accurately as possible by using proper English vocabulary and syntax, and
conveying all aspects of meaning comprehensibly (Esposito, 2001; Larson,
1991). The potential for translation error is discussed in the limitations section of
this chapter. The interview extracts in English vary in their clarity and use of

natural English, given the varying English language skills of the participants.

For data analysis, | followed the same approach used to analyse the focus group
data; a full description of this method can be found in Chapter 4. In brief, | used
Braun and Clarke’s (2006) thematic analysis to inductively code the data and
surface themes. | then mapped the themes onto the Theoretical Domains
Framework (TDF) (Cane et al., 2012; Michie, et al., 2005) (see Table 4.1, Chapter
4) and identified relevant domains. Last, | mapped these domains onto the
Behaviour Change Wheel (BCW)/COM-B model (Michie et al., 2011) to
determine intervention functions and behaviour change techniques. Data findings

are described in the section that follows.

8.5 Results

8.5.1. Sample characteristics

The study had a sample of 14 participants. Most students (n = 8) were <30 years.
The second largest age group (n=5) was 31-40 years old, and one participant
was over 40 years old. Of the 14 participants, five were married, and nine were
single. Four of the married students were over the age of 30 (meaning four out of
six participants over age 30 were married). Ten were nationals of KSA and four
were citizens from other Arab countries. Attendance rates for the BHL programme

sessions varied for participants, as mentioned in Chapter 6.

As in Chapter 4, this sample includes a proportion of participants over the age of
30 who do not meet or fall close to the typical age range associated with university

students, 19-25 years of age. Unlike typically aged students, mature students do
not undergo formative identity and psychosocial development processes during
university years, although they may experience identity changes concurrent with

their stage of life. However, as discussed in Chapter 4, many aspects of the
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university experience overlap for students of all ages and thus, the inclusion of
more mature students does not impede my analysis. When there are differences
in participant viewpoints based on age or marital status (which is linked with age),
| have mentioned them in the results and discussion section of this chapter.
Please see Chapter 4 for more discussion on this issue.

8.5.2 Summary of the TDF and COM-B model: Barriers and enablers to
healthy eating and physical activity

| identified 18 themes using thematic analysis (see Table 8.1). These were then
mapped directly onto 12 of the 14 TDF domains and the six COM-B components.
The 12 TDF domains included “knowledge”, skills, “social/professional role and
identity”, “beliefs about capability”, “beliefs about consequences”,
“reinforcement”, “intentions”, “behavioural regulation”, “goals”, “memory”,
“environmental context and resources” and “social influences”. The only TDF
domains not relevant to the context of behaviour change maintenance among
female university students in KSA were “optimism” and “emotion”. The 18 themes
are categorised below according to associated TDF domains and COM-B
constructs and are discussed within the context of barriers and facilitators to
behaviour change maintena