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Abstract  
  
Rising levels of childhood obesity present a serious global public health problem 
amounting to 7% of GDP in developed countries and affecting 14% of children.  
As such, many countries are investing increasingly large quantities of resource 
towards treatment and prevention.  Whilst it is important to demonstrate the 
clinical effectiveness of any intervention, it is equally as important to 
demonstrate cost effectiveness as policy makers strive to get the best value for 
money from increasingly limited public resources.  Economic evaluation assists 
with making these investment decisions and whilst it can offer considerable 
support in many health care contexts, applying it to a childhood obesity context 
is not straightforward.  Childhood obesity is a complex disease with 
interventions being multi-component in nature.  Furthermore the interventions 
are implemented in a variety of settings such as schools, the community, and the 
home, and have costs and benefits that fall outside the health sector.   This paper 
provides a reflection from a UK perspective on the application of the 
conventional approach to economic evaluation to childhood obesity.   It offers 
suggestions for how evaluations should be designed to fit better within this 
context,  and to meet the needs of local decision makers. An excellent example is 
the need to report costs using a micro-costing format and for benefit 
measurement to go beyond a health focus.  This is critical as the organisation and 
commissioning of childhood obesity services is done from a Local Authority 
setting and this presents further challenges for what is the most appropriate 
economic evaluation approach to use.  Given that adult obesity is now of 
epidemic proportions, the accurate assessment of childhood obesity 
interventions to support public health decision making is critical. 
  
  
 
 Key points for decision makers: 
  
 - The conventional approach to economic evaluation is not useful for the 
evaluation of childhood obesity interventions. 
 - Childhood obesity interventions are particularly challenging to evaluate 
due to the complex nature of the disease and the multi-factorial design of 
interventions. 
 - Economic evaluation of childhood obesity interventions needs to take 
account of the specific needs of decision makers operating in UK Local Authority 
settings.  
  
  
  
  
  
  
  
  
  
  



  
 1. Introduction 
  
 The rising trend of childhood obesity is a global public health problem.  The 
direct annual costs of obesity and associated health consequences across the EU 
is 7% of national health budgets [1] and within the UK National Health Service 
(NHS), is over £4 billion, with costs of £16 billion to the wider economy[2].  
Determining the most effective and affordable way to reverse the trend of 
childhood obesity is a challenge due to complex causal pathways, and the multi-
component nature of prevention and treatment interventions.   
  
 There are serious health consequences from being overweight as a child.  As 
well as the increased risk of being overweight and associated co-morbidities in 
adult life, there are reports of childhood obesity causing type 2 diabetes [3], early 
puberty [4,5]cardiovascular problems[6]; sleep apnoea [7]; skin infections [8], 
musculoskeletal problems [9], as well as respiratory problems such as asthma 
[10].  As well as the health consequences of being overweight, research findings 
have also reported wider psychosocial problems such as reduced self-esteem 
[11], lower quality of life [12]; anxiety and depression in adolescents [12,13]; 
lower educational attainment [14]; and social isolation [15]. 
  
Obesity is now a global public health problem with one in three adults being 
overweight or obese[16].  The United States has the highest rates of childhood 
obesity [17,18], and the UK has one of the highest rates in Europe with an 
estimated 29% of 2-15 year olds being overweight and obese[19]. 
  
 This is a societal problem which requires a societal solution.  Much has been 
written about the causes of obesity. Philpson and Posner (2008) summarised a 
decade of research on the economics of obesity, presenting the arguments from 
both a positive (understanding determinants of obesity) and a normative 
(should governments intervene) perspective[20].  The economic climate means 
that for many countries, resources are scarce therefore decision makers need to 
prioritise spending and invest in initiatives that offer the best value for money.  
Economic evaluation is now well established as a means to aid public resource 
allocation decisions.  Over the last 3 decades, particularly in the UK, the methods 
of economic evaluation have evolved to what is now regarded as a ‘conventional’ 
approach, driven by the need for policy makers such as the National Institute for 
Health and Care Excellence (NICE) in the UK and the US Panel of Cost-
Effectiveness, to achieve consistency and transparency with decision making.   
  
This paper will extend the work of Philpson and Posner by analysing the unique 
features of childhood obesity through an economics lens and discussing the 
strengths and weaknesses of the conventional application of economic 
evaluation in this context from a UK perspective.  It will assess the evaluative 
framework for economic evaluation taking into account the complex nature of 
the condition, the different needs of decision makers, and the particular 
challenges of conducting economic evaluation within a paediatric population.   
  
  



  
 2. Evaluation of Childhood Obesity Interventions   
  
 Relative to the number of published evaluations of the effectiveness of 
childhood obesity interventions there are very few formal economic evaluations 
reported[21].  In the latest Cochrane review of 55 studies reporting evaluations 
of childhood obesity interventions published up to 2010, it was found that none 
contained a formal economic evaluation [22].    Furthermore, among the few 
evaluations that have been reported there is considerable variation in the 
incremental cost-effectiveness ratios [23] caused in part by different data 
sources used, alternative model structures and assumptions made during the 
analyses.  This makes it difficult to draw any conclusions about comparative cost 
effectiveness across different types of interventions.  A more recent review of 22 
economic evaluations published in 2015, found that 18 interventions were either  
‘dominant’ or cost-effective but  in terms of perspective,  all of these evaluations 
measured outcomes in health-related units using either the QALY (Quality 
Adjusted Life Year), the DALY (Disability Adjusted Life Year) or a natural health 
unit such as BMI or waist circumference, and there was an overwhelming focus 
on health care costs[24]. Virtually all reported economic evaluations of 
childhood obesity interventions adhere to the conventional health 
service/personal social care perspective and none report from the societal 
perspective.  
  
 To assist decision making, economic evaluations should be methodologically 
comparable and of high quality[25] and in the UK, the conventional reference 
case for health technology assessment is to measure costs from a health/social 
care perspective and to measure benefits that accrue to patients in QALYs[26].  
The benefit of having a reference case for economic evaluation is the consistency 
in methods facilitating judgements about the differential cost-effectiveness of 
interventions across different diseases and clinical settings.   
  
 When treatments fit neatly within the health care sector and thus have clear 
health care costs and health benefits the reference case for economic evaluation 
is a powerful aid for the process of decision making.   The situation becomes 
more complex when the costs (and benefits) of interventions fall both within and 
outside the health care sector which is often the case for public health contexts 
[27-29] and in particular, childhood obesity interventions.  This research context 
is further complicated by the mixture of how childhood obesity services are 
commissioned and implemented.  Within the UK, many services are funded by 
local authorities whilst others are either privately or charity-funded.  Services 
can be implemented in a variety of settings such as within schools, private 
homes, leisure centres or in community settings such as local parks.    This 
mixture of how services are organised makes it difficult to track expenditure and 
to determine causal effect.  Methods akin to a natural experimental approach 
such as difference-in-differences analysis or regression discontinuity have been 
applied and these methods are useful for when there is no control over data 
collection and for when routinely collected data can be used to track exposure 
and control for potential confounders [30].  For further detail about these 
methods, please refer to Wagner et al, 2002 [5].  What this paper will focus on 



however is a discussion of methods for economic evaluation when there is an 
opportunity to influence data collection.  It will explicitly consider the 
perspective for commissioning childhood obesity services in the UK which takes 
place within public health teams located in local authority settings.  It will 
discuss aspects of the reference case for economic evaluation and highlight 
where it is not always appropriate for this context and make suggestions for how 
evaluations could be reported under the assumption that these suggestions 
better fit the needs of the decision maker.    
  
 3. Guidelines for Economic Evaluation 
  
 In recognition of the wider context, the NICE in the UK updated its guidance for 
economic evaluations within a social care and public health care setting in 2013 
[26].  This guidance recommends the use of the reference case wherever possible 
but also recognises the significance of non-public sector costs and carer 
outcomes and allows for alternative methods such as cost-benefit analysis and 
measures of capability (wider wellbeing) outcomes.  Overall, the guidance allows 
for the consideration of non-health sector costs and benefits but still supports 
the use of the reference case due to the need for transparency and consistency 
with decision making.  Adlard, 2014 provides an overview of how NICE’s 
guidance has evolved overtime, particularly with respect to paediatric 
evaluations[31].  
  
For the economic appraisal of general (usually non-health) public sector 
projects, the UK Treasury guidance [32] takes a much wider perspective and 
recommends methods akin to cost-benefit analysis whereby all costs and 
benefits are accounted for and measured in monetary values.  Projects are then 
assessed according to their net present value.  The guidance highlights the 
distinction between reporting accounting costs to understand cash flows and 
resource costs, and reporting opportunity costs which reflect the wider costs and 
benefits of projects.   The guidance also recommends that implementation and 
monitoring costs are included and that any substantial differences in costs 
between population subgroups are highlighted.  Treasury guidance also supports 
the inclusion of ‘social value’ recognising that public sector commissioners need 
to consider ‘social impact’, as set out in the UK Public Services (Social Value) Act 
in 2012. This requires all commissioners to consider the economic, social and 
environmental value when spending money on public service contracts and to, 
where possible, select services that can add value to society.     
   
Given that childhood obesity commissioning takes place in a Local Government 
setting, both sets of guidance (Treasury and NICE) for evaluation are relevant.     
  
  
 4. Recommendations for Economic Evaluation of Childhood Obesity 
Interventions 
  
 Ultimately the decision of what perspective to adopt for economic evaluation is 
a normative one driven by the information needs of decision makers.      Local 
authorities have a remit to improve the health and wellbeing of local populations 



and to reduce inequalities in health [33]therefore the perspective needs to be 
broader than just health and include a wider set of costs and benefits. 
    
 4.1 Measuring Costs 
 Childhood obesity interventions tend to be complex multi-component 
interventions delivered in school and community settings and this creates 
challenges for costing as the measurement of resource use requires methods that 
are not routinely used under the health care perspective.  Ideally, costs should be 
measured using a micro-costing approach, providing in-depth, transparent, 
bottom-up cost data [34,35].  This serves to facilitate future economic analyses 
as researchers can accurately extract and adapt data to fit within their local 
context.  Where possible, all resource use should be measured to reflect a 
societal cost [36]outlining how each cost item fits within each sector whether 
that is the health, education, transport or a wider community sector.  This also 
helps to understand the flow of expenditure tracking how investments in one 
sector (e.g. education) will realise benefits in another sector (e.g. health)[37].  
Parents/guardians participating in the intervention also incur time and 
productivity costs and these personal costs should be considered and included 
within a broader perspective.  
  
It is rare for economic evaluation to include implementation costs as often an 
assumption of steady-state is adopted and although it provides information 
about the cost effectiveness of multiple interventions under the assumption that 
they are operating at their full effectiveness potential, it does not provide 
information on the overall impact on annual budgets.  Using decision-analytic 
modelling to extrapolate costs (and effects) into the future provides a powerful 
tool to estimate the long-term cost-effectiveness but the inclusion of cost offsets 
(where the intervention cost is offset by future health care savings from obesity 
prevention) provides little guidance on the budgets required to implement and 
support the interventions.  So, a parallel costing analysis should be done for 
organisations to fully understand the implementation costs. To understand the 
overall budget impact, operating costs, and the short and long term cost-
effectiveness, it is recommended that costs be reported in several ways.  This 
need is in line with the UK Treasury guidance and is articulated in the Carter et al 
study that measured the cost-effectiveness of 13 obesity prevention 
interventions in children [38] which recommends that costs should be reported 
as ‘gross costs’ (ignoring cost-offsets), ‘net costs’ (including cost offsets to 
understand long term achievability), and ‘net cost per child’ to give an indication 
of reach within the population. This is as well as cost effectiveness to explicitly 
link incremental costs with incremental outcomes achieved by the intervention, 
in comparison to an alternative.  These costs therefore need to be clearly 
articulated with the up-front implementation costs included and any ongoing 
monitoring costs incorporated.  
  
 The relevant costs to include will also be driven by the time period for analyses.  
Local authorities operate within tightly regulated annual budget cycles that fit 
within a 4-5 year planning cycle[39].  This means that decision makers are 
interested in short term (annual), as well as 5-year budget impact.  This fits with 
the UK Treasury guidance for CBA which suggests a 5-year assessment [32].  



However to make the case for investment, local authorities also require 
information on long term, lifetime cost-effectiveness as a large part of the gain 
from preventing the onset of childhood obesity is not realised until adulthood. 
Extrapolating costs (and benefits) into the future therefore requires an 
understanding of the long term effectiveness of interventions and any 
assumptions need to be fully explored through sensitivity analysis.  If adopting a 
societal approach and extrapolating over the life course into adulthood then 
future productivity gains from preventing obesity (e.g. the effects of obesity upon 
presenteeism and absenteeism) become relevant and therefore should be 
included in the cost effectiveness results.  To fit with these needs of the decision 
maker the time period should be varied and presented for 1, 5, 10, 20 and 50 
years.   
   
 4.2 Measuring Outcomes 
 To date, economic evaluations of childhood obesity interventions have 
measured outcomes in health-related units.  Aside from the general challenges of 
conducting economic evaluation of child health interventions [40], there exists 
two significant challenges:  
  
 1) The impact of being overweight on general wellbeing that goes beyond a 
health-related measure of quality of life; and  
 2) The impact upon wider family and friends from preventing overweight in 
children.  
  
 The normative question of whether these effects should be included within the 
economic evaluation is down to the chosen perspective for the analyses but it is 
worth noting that childhood obesity interventions are often funded from a public 
health budget and therefore effects that go beyond a strict health perspective 
should be considered.       
  
 A linked theoretical paradigm is the co-production of health and wellbeing and 
this is emerging as a new model for the way health care is managed in the 
UK[41].  This theoretical model rests on the notion that individuals play a key 
role towards achieving good health outcomes beyond the contribution of health 
care[42].  It is particularly relevant to the prevention of childhood obesity with 
most interventions designed to encourage positive behaviour change in the form 
of improved eating habits and increased physical activity.  Within the UK 
however wellbeing data for children under the age of 11 years are not routinely 
collected[43].  Middle childhood (6-12), is a period that is particularly apt for 
obesity prevention, a stage in life when children’s social and emotional 
development, health and wellbeing, and key contextual assets have been 
identified as important for developmental outcomes [44].  This suggests that 
obesity prevention initiatives that holistically address children’s wellbeing may 
more successfully reduce childhood obesity rates rather than interventions with 
a narrower health focus and fits well with the latest steer from the literature that 
obesity should be regarded as less of a ‘health’ problem and be viewed in a much 
wider sense.   Since there is widespread agreement that childhood obesity is 
caused by the complex interplay between individual and family behaviour which 
is further influenced by societal determinants of health and wellbeing such as 



education, social status, and commercial food marketing campaigns, then it 
follows that prevention initiatives should have a focus that is beyond just health.  
For economic evaluation to fit within this framework it therefore needs to 
include a measure that goes beyond health.    
  
 Despite this, all reported evaluations thus far have reported effectiveness using 
either QALYs or DALYs, or natural health units.  With respect to weight 
outcomes, whilst this provides valuable information for the comparison of 
competing weight-management services, they do not facilitate comparisons 
across programmes of services within other clinical contexts such as smoking or 
alcohol addiction.  Furthermore, NICE guidance for measuring QALYs in children 
is not as clear as with adults and specifies that consideration should be given to 
an instrument that has been designed specifically for use in children[26].     The 
current relevant instruments to consider therefore are either the Health Utilities 
Index (HUI) [45], the Child Health Utility - 9 Dimension (CHU-9D) [46], the EQ-
5D-Y [47], or the A-QoL-6D for adolescents [48].   
  
 The HUI, a family of preference-based instruments that comprises two versions, 
HUI2 and HUI3 contains a scoring system for children aged 5 years and older and 
a scoring system is under development for children aged 3 to 5 years.  Several 
studies have reported on the psychometric properties of the instruments when 
used in children[49,50].  The HUI2 has 6 dimensions (sensation, mobility, 
emotion, cognition, self-care, pain) (excluding the original HUI2 dimension of 
fertility) with 4-5 levels per dimension, and the HUI3 has 8 dimensions (vision, 
hearing, speech, ambulation, dexterity, emotion, cognition, pain) with 5-6 levels 
per dimension.  The Child Health Utility 9D (CHU-9D) instrument has been 
designed using extensive thematic content analysis of qualitative interview data 
with children and contains 9 dimensions each with 5 levels (worried, sad, pain, 
tired, annoyed, school work, sleep, routine, activities).  It was originally 
developed for children aged 7-11 years but more recently has been used in 
adolescents[49].  The commonly-used adult EQ-5D instrument has been adjusted 
for use in children with changes made to the wording of the 5 dimensions 
(walking, looking after one self, usual activities, pain, worried or sad).  At present 
there is no value set available for the EQ-5D-Y and the EuroQoL group do not 
recommend the use of the adult value set for the EQ-5D-Y[50].  The A-QoL has 
been adapted for use in adolescents and covers six domains: independent living, 
mental health, coping, relationships, pain and senses.  This instrument has been 
applied in an Australian setting with overweight adolescents reporting lower 
quality of life[51]. 
 
In younger children, with respect to the psychometric quality of these 
instruments for differentiating between weight status groups, there is conflicting 
evidence.  Using the CHU-9D in 5-6 year olds, Frew et al. found no evidence of a 
relationship between weight and utility-based quality of life[52], a similar result 
was found by Belfort et al who used the HUI-2 in children aged 5-18 years[53]. 
However a recent study by Chen et al, 2014 found a significant negative 
relationship between overweight and quality of life when using the CHU-9D in 10 
year olds[54].  There is clearly a lack of consensus regarding the association 
between obesity and quality of life when measured by these preference-based 



instruments in children and this adds another layer of uncertainty when 
measuring the effectiveness of obesity interventions in this age group.   
 
Accepting the principle that the prevention of childhood obesity requires a 
broader focus on child wellbeing raises the question of whether the CHU-9D. A-
QoL, or the HUI2 and 3 are adequate instruments alone for the economic 
evaluation.  It is worth noting that all these instruments have been developed 
with the objective of measuring health-related quality of life and not wellbeing.  
None for example collect data on social determinants, or life beyond physical and 
emotional quality of life such as the child’s relationship with peers or family 
members or how leisure time is used. 
 
Other condition-specific instruments have been developed for 
children/adolescents to capture aspects of quality of life known to be affected by  
weight such as the IWQOL-kids[55], Sizing Me Up [56] and YQOL-W[57], and 
whilst these instruments have value for measuring effectiveness for obesity 
interventions, they are limited for economic evaluation when there is a 
requirement to produce information for decision makers  with responsibility for 
allocating budgets across multiple public health programmes. Wellbeing 
measures can facilitate these comparisons across programmes. 
  
 Understanding how wellbeing predicts childhood obesity and how these 
measures can and should be used as a complement to QALYs within an economic 
evaluation, and within the decision making context, would help to provide 
further insight into the appropriate methods for the economic evaluation of 
childhood obesity services.  
  
 A further issue to consider linked to the perspective for the analysis is whether 
to include family member benefits within the evaluation.  Children for example 
have a particularly strong active dependent relationship with parents/guardians 
that can lead to significant positive/negative externalities from obesity 
interventions, e.g. nutrition advice provided to children at school will filter into 
the household and lead to a positive change in eating behaviour for the whole 
family.  The methodological issues to consider are not unique to childhood 
obesity as they also exist within other contexts such as whether 
positive/negative carer externalities should be included and those of ‘network’ 
members within end of life care. The size of the family can be measured in both 
health-related and wellbeing units, included in the evaluation and then subjected 
to a sensitivity analysis.  The size of the family effect is directly linked to the size 
of the family unit so to avoid potential methodological problems of favouring 
interventions that target larger family units (thus produce a larger effect) a mean 
intervention-specific family effect can be assumed for every child. 
  
 Furthermore, while important developments have been made for economic 
evaluation to explicitly consider equity [58], it is still rare to see this applied 
routinely, and in the context of childhood obesity is as yet, non-existent.  This is 
particularly relevant as within the UK, South Asian children have a higher 
prevalence of obesity compared to white children (23% vs. 18% in 10-11 year 
olds)[59] and childhood obesity is more marked in deprived populations[60].  



Decision makers may therefore choose to divert funds from a universal approach 
towards a targeted approach to prevent obesity in these population subgroups.  
To help provide evidence to support such a decision, evaluations should 
whenever possible follow UK treasury advice and account for distributional 
impact so that decision makers can understand the efficiency/equity trade off. 
  
Discounting 
It is standard practice in cost-effectiveness evaluations to apply a discount rate 
of between 3-5% on future costs and outcomes[61].  In a UK context both NICE 
and the Treasury recommend a discount rate of 3.5% for both costs and 
outcomes[26,32] .  For childhood obesity interventions the impact of discounting 
leads to future health gains being ‘devalued’ and this is somewhat counter-
intuitive.  However failure to discount would result in potentially very large 
benefits and to facilitate decision making, the practise of discounting means that 
costs and benefits can be compared as if they occurred at the same time[61].  
 
The theory of discounting is linked to individual preferences for something now 
as opposed to the future but it is not clear whether that time preference rate 
should extend to the consideration of societal health benefits and if the social 
discount rate is an aggregation of several individual discount rates[62].  It is 
outside the scope of this paper to present a full account of the literature on the 
theory and practice of discounting but it is important to note that the debate on 
whether future health benefits should be discounted, and if at the same rate as 
costs is on going, and that the chosen discount rate will have a large impact on 
the cost effectiveness of childhood obesity interventions.  It is good practice to 
highlight the sensitivity of cost-effectiveness values to chosen discount rates in 
the analysis.  
 
 5. Discussion 
  
This paper has discussed methods for the economic evaluation of childhood 
obesity intervention within the context of a UK setting where responsibility for 
public health sits within local government.  Nevertheless, many of the issues 
raised are relevant to other country settings with similar decision-making 
responsibilities such as within the US, where local and state health departments 
are responsible for public health; or within China where the financial burden 
caused by obesity is putting enormous pressure on public health 
departments[63,63].  Obesity is a complex condition caused by interactions of 
genetic, environmental, psychological and behavioural factors[64,65].  
Interventions to tackle obesity therefore need to be equally complex and multi-
factorial[18,64], and the methods for economic evaluation need to adapt 
accordingly.      
 
This paper suggests broadening the evaluative space to go beyond the traditional 
health focus and to include costs and effects across multiple sectors.  As with the 
reporting of all economic evaluations the methods need to be clear and 
transparent.  If the intervention is found to be effective in the short-term, then 
long term extrapolation should also consider family health externalites, wider 
wellbeing effects and long term productivity gains.  Long-term decision analytic 



modelling could estimate the returns from investment such as education 
attainment, economic productivity, and wellbeing gains.  Indeed, recent evidence 
has shown support from local authorities for methods suited to estimating 
return on investment incorporating multiple sector costs and benefits[62,66].     
  
 Given the emerging evidence linking wellbeing gains with health improvements, 
it is advised that a wider evaluative space for the measurement of economic 
benefit of childhood interventions is used.  Tools for this purpose  exist[67]  and 
with more researchers broadening their thinking beyond the QALY this will help 
to progress the development of these measures within children yet further and 
help to understand how these measures can be used within an economic 
framework for decision making. This fits well with the public health decision 
maker needs which are also broader than just health.      
  
 It is only within the last 5 years in the UK that commissioning responsibilities 
have shifted from the health service to local authorities and the methods of 
economic evaluation need to adapt to fit with this changing context.  The 
challenges of conducting economic evaluation within a public health context are 
apparent in the childhood obesity setting but particularly pronounced, therefore 
there is a need for an improved understanding of local authority decision maker 
needs and how the methods and reporting of economic evaluations can be 
adapted to fit with those needs.  
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