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FOREWORD 

The analysis presented in this paper is the result of work jointly undertaken by the OECD and the 
World Health Organisation (WHO) following a mandate received from the OECD Health Committee. The 
OECD had a leading role in designing the study, identifying relevant input data and conducting the 
analyses, while the WHO had a leading role in developing the model and the costing methods upon which 
the analysis is based. Both organisations contributed to the interpretation of the results.  

The findings presented in this paper are the result of the assumptions, analytical methods and input 
data discussed in the text, which have evolved during the course of the work and will continue to be 
updated after the publication of this working paper as new evidence becomes available.  
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ABSTRACT 

In an attempt to contain rising trends in obesity and associated chronic diseases, many governments 
have implemented a range of policies to promote healthy lifestyles. These efforts have been hindered by 
the limited availability of evidence about the effectiveness of interventions in changing lifestyles and 
reducing obesity. Evaluations of the cost-effectiveness and distributional impacts of such interventions are 
even fewer and narrower in terms of numbers of options considered. An economic analysis was developed 
jointly by the OECD and the WHO with the aim of strengthening the existing evidence-base on the 
efficiency of interventions to tackle unhealthy diets and sedentary lifestyles. The analysis was broadly 
based on the WHO-CHOICE (CHOosing Interventions that are Cost-Effective) approach, and it aimed at 
assessing the efficiency of a range of policy options to tackle unhealthy lifestyles and related chronic 
diseases. Additionally, compared to the traditional CHOICE framework, the analysis assessed the 
distributional impacts of preventive strategies on costs and health outcomes. Most of the preventive 
interventions evaluated as part of the project have favourable cost-effectiveness ratios, relative to a 
scenario in which no systematic prevention is undertaken and chronic diseases are treated once they 
emerge. However, since the determinants of obesity are multi-factorial and affect all age groups and social 
strata, interventions tackling individual determinants or narrowly targeted to one groups of individuals will 
have a limited impact at the population level, and will not reduce significantly the scale of the obesity 
problem. Although the most efficient interventions are found to be outside the health sector, health care 
systems can have the largest impact on obesity and related chronic conditions by focusing on individuals at 
high risk. Interventions targeting younger age groups are unlikely to have significant health effects at the 
population level for many years. The cost-effectiveness profiles of such interventions may be favourable in 
the long-term, but remain unfavourable for several decades at the start of the interventions. Preventive 
interventions do not always generate reductions in health expenditure, when the costs of treating a set of 
diseases that are directly affected by diet, physical activity and obesity are considered.  

Key words: Obesity, chronic disease prevention, cost-effectiveness analysis, health expenditure, health 
inequalities. 
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EXECUTIVE SUMMARY 

1. Overweight and obesity rates have been increasing relentlessly over recent decades in all 
industrialised countries, as well as in many lower income countries. OECD analyses of trends over time 
support the grim picture drawn in the international literature and so do projections of overweight and 
obesity rates over the next ten years. The circumstances in which people have been leading their lives over 
the past 20-30 years, including physical, social and economic environments, have exerted powerful 
influences on their overall calorie intake, on the composition of their diets and on the frequency and 
intensity of physical activity at work, at home and during leisure time. Many countries have been 
concerned not only about the pace of the increase in overweight and obesity, but also about inequalities in 
their distribution across social groups, particularly by socio-economic status and by ethnic background.  

2. Governments have implemented a wide range of interventions at the national and local levels, 
particularly during the past 5 years. They have been taking action in accordance with calls by international 
organisations and pressure by the media and the public health community, but without a strong body of 
evidence on the effectiveness of interventions, and virtually no evidence of their efficiency and 
distributional impact.  

3. The OECD, in collaboration with the WHO, carried out a model-based assessment of a range of 
interventions to prevent chronic diseases by improving diet and by increasing physical activity. The 
assessment was broadly based on the WHO-CHOICE (CHOosing Interventions that are Cost-Effective) 
approach. The aim of the analysis was to assess the efficiency of a range of policy options to tackle 
unhealthy lifestyles and related chronic diseases. Additionally, compared to the traditional CHOICE 
framework, the analysis assessed the distributional impacts of preventive strategies on costs and health 
outcomes. 

4. Most of the preventive interventions evaluated as part of the project have favourable cost-
effectiveness ratios, relative to a scenario in which no systematic prevention is undertaken and chronic 
diseases are treated once they emerge. However, since the determinants of obesity are multi-factorial and 
affect all age groups and social strata, interventions tackling individual determinants or narrowly targeted 
to one groups of individuals will have a limited impact at the population level, and will not reduce 
significantly the scale of the obesity problem. Although the most efficient interventions appear to be 
outside the health sector, health care systems can have the largest impact on obesity and related chronic 
conditions by focusing on individuals at high risk. Interventions targeting younger age groups are unlikely 
to have any significant health effects at the population level for many years. The cost-effectiveness profiles 
of such interventions may be favourable in the long-term, but may remain unfavourable for several decades 
at the start of the interventions.  

5. Preventive interventions do not always generate reductions in health expenditure, when the costs 
of treating a set of diseases that are directly affected by diet, physical activity and obesity are considered. 
Individuals may live longer with chronic diseases, as a result of prevention, and may survive long enough 
to experience unrelated diseases which they would not have experienced otherwise. All of the interventions 
assessed in the economic analysis generate a requirement for additional resources to be made available 
within the public sector, in other areas of government intervention, or within the private sector. Most 
interventions constitute efficient uses of such resources; however, a large part of those resources would 
need to be made available upfront, while health returns are often delayed. Governments should determine 
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what level of resources (budgets) they are willing and able to convey to prevention, and they may use the 
findings of the OECD economic analysis to assess what portfolio of interventions would make the best use 
of such budgets. 

6. The cost-effectiveness ratios resulting from the economic analysis are subject to a certain degree 
of uncertainty because of the heterogeneity and relatively wide confidence intervals of the estimates of 
effectiveness used as inputs in the modelling work. Although a range of sensitivity analyses confirmed that 
model estimates are relatively robust, the range of variation in potential inputs suggests that interventions 
need to be very carefully designed in order to achieve at least the same levels of effectiveness recorded in 
the studies referred to in the economic analysis, at no greater cost.  

7. The distributional impact of preventive interventions appears generally favourable, with 
reductions both in overall inequalities in age at death and in inequalities in life expectancy and disability-
adjusted life expectancy between socio-economic groups. However, inequalities in age at death are reduced 
only to a small extent. The extent to which inequalities between socio-economic groups may be reduced 
depends crucially on possible differences in the effectiveness of interventions between the relevant groups 
and there is little reliable evidence about whether this is the case.  

8. Tackling major risk factors for health, or chronic diseases linked to behaviours that are highly 
prevalent in a population, requires more than a single preventive intervention, however effective and 
broadly based it may be. Turning the tide of diseases that have assumed epidemic proportions during the 
course of the 20th century requires fundamental changes in the social norms that regulate individual and 
collective behaviours. Such changes will only be triggered by wide ranging prevention strategies 
addressing multiple determinants of health. A prevention strategy can be devised by selecting an 
appropriate mix of interventions, which must balance available resources, timing of expenditures and 
health effects, distribution of costs and health effects across population groups, and interference with 
individual choice.  

9. The adoption of a “multi-stakeholder” approach is increasingly invoked by many as the most 
sensible way forward to prevent chronic diseases linked to unhealthy diets and sedentary lifestyles. No 
party is in a position to meaningfully reduce the size of the obesity problem and associated chronic 
diseases without the co-operation of other stakeholders. 



DELSA/HEA/WD/HWP(2009)6 

 8

RESUME 

10. Les taux de surpoids et d’obésité ne cessent d’augmenter depuis plusieurs décennies dans tous les 
pays industrialisés, ainsi que dans beaucoup de pays ayant un revenu plus faible. Les analyses consacrées 
par l’OCDE aux tendances structurelles confirment le sombre tableau qui a été brossé dans les publications 
internationales, tout comme le font les prévisions établies sur les taux de surpoids et d’obésité pour les dix 
prochaines années. Les conditions dans lesquelles vivent les individus depuis vingt ou trente ans, 
notamment sur le plan matériel, social et économique, ont très fortement influé sur leur ration calorique 
globale, la composition de leur alimentation, ainsi que la fréquence et l’intensité de leur activité physique 
au travail, à la maison et pendant les loisirs. Beaucoup de pays sont préoccupés non seulement par le 
rythme auquel progressent le surpoids et l’obésité, mais aussi par le caractère inégal de leur répartition 
entre les catégories sociales, en particulier selon la situation socioéconomique et l’origine ethnique.  

11. Afin d’y remédier, les pouvoirs publics ont mis en oeuvre tout un éventail de mesures aux 
niveaux national et local, en particulier au cours des cinq dernières années. Ils l’ont fait conformément aux 
appels des organisations internationales et à la pression exercée par les médias et les milieux concernés par 
la santé publique, mais sans disposer d’un corpus de données solide sur l’efficacité de ces actions, ni 
quasiment aucune preuve de leur efficience et de leur impact sur la répartition des facteurs de risque dans 
la population.  

12. En collaboration avec l’OMS, l’OCDE a procédé, à partir d’un modèle, à l’évaluation de 
plusieurs actions destinées à prévenir les maladies chroniques par l’amélioration de l’alimentation et 
l’augmentation de l’activité physique. Cet exercice s’est appuyé dans l’ensemble sur la méthode WHO-
CHOICE (CHOosing Interventions that are Cost-Effective). Son but était d’apprécier l’efficience de 
diverses mesures envisageables pour lutter contre les mauvaises habitudes de vie et les affections 
chroniques ayant un rapport avec elles. De plus, par comparaison avec le système CHOICE classique, cette 
analyse avait pour objet d’apprécier l’impact des stratégies de prévention sur la répartition des coûts et des 
résultats en matière de santé. 

13. La majeure partie des actions de prévention qui ont été évaluées dans le cadre de ce projet offrent 
un rapport coût-efficacité favorable, relativement à un scénario où il y a absence de prévention 
systématique et où les affections chroniques sont traitées après qu’elles ont fait leur apparition. Cependant, 
aucune des actions examinées ne peut permettre de réduire sensiblement l’ampleur du problème de 
l’obésité si elle est menée de façon isolée. Bien que les interventions les plus efficientes semblent se situer 
à l’extérieur du secteur de la santé, c’est le système de santé qui peut influer le plus fortement sur l’obésité 
et les affections chroniques qui en résultent en privilégiant les personnes très menacées. Il est peu probable 
que les mesures visant les groupes d’âge relativement jeunes produisent des effets tant soit peu importants 
sur la santé au niveau de la population avant de nombreuses années. Le rapport coût-efficacité de ces 
mesures sera sans doute positif à long terme, mais il peut rester négatif pendant plusieurs décennies après 
leur mise en œuvre.  

14. Les actions de prévention n’entraînent pas toujours une baisse des dépenses de santé, et ce 
constat vaut même lorsque l’analyse est limitée à un ensemble de maladies qui sont liées de façon 
relativement directe à l’alimentation, à l’activité physique et à l’obésité. Il est possible de vivre plus 
longtemps avec une affection chronique du fait de la prévention, et l’on peut survivre suffisamment 
longtemps pour contracter des maladies sans rapport avec celle-ci, que l’on n’aurait pas eues autrement. La 
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totalité des mesures sur lesquelles a porté l’analyse économique rendent nécessaire la mise en œuvre de 
ressources supplémentaires à l’intérieur du secteur public, dans d’autres domaines d’action des pouvoirs 
publics ou au sein du secteur privé. La plupart d’entre elles représentent une utilisation rationnelle de ces 
ressources ; il faudrait cependant que ces dernières puissent être en grande partie mobilisées en amont, 
alors que les effets positifs sur la santé mettent souvent un certain temps à se manifester. Les pouvoirs 
publics devraient définir le volume de ressources (le budget) qu’ils sont désireux et capables d’affecter à la 
prévention, et ils peuvent utiliser les résultats de l’analyse économique de l’OCDE pour déterminer quel 
éventail de mesures appliquer pour faire une utilisation optimale de ces ressources. 

15. Les rapports coût-efficacité dégagés de l’analyse économique sont dans une certaine mesure 
entachés d’incertitude en raison de l’hétérogénéité et de l’intervalle de confiance relativement large des 
estimations de l’efficacité utilisées pour l’exercice de modélisation. Si un ensemble d’analyses de 
sensibilité ont confirmé que les estimations dégagées du modèle étaient relativement solides, la variabilité 
des données d’entrée potentielles tend à montrer que les actions doivent être très soigneusement conçues 
pour permettre d’obtenir au moins les mêmes niveaux d’efficacité que ceux dont font état les études 
évoquées dans l’analyse économique, et ce sans augmentation du coût. 

16. L’impact des actions de prévention sur la répartition semble dans l’ensemble positif, avec une 
réduction aussi bien des inégalités générales concernant l’âge au moment du décès que des inégalités en 
matière d’espérance de vie et d’espérance de vie en bonne santé entre les différentes catégories 
socioéconomiques. Néanmoins, les inégalités d’âge au décès ne diminuent que dans une faible mesure. Le 
degré de réduction possible des inégalités entre les catégories socioéconomiques dépend de façon 
déterminante des différences possibles d’efficacité des actions selon les catégories et il y a peu de preuves 
fiables qui montrent si c’est le cas.  

17. La lutte contre les importants facteurs de risque auxquels peut être exposée la santé, ou contre les 
maladies chroniques liées à des comportements très fréquents dans une population, exige  davantage 
qu’une simple action de prévention, quelles que soient son efficacité et sa portée. Pour faire reculer les 
maladies qui ont pris l’ampleur d’une épidémie au cours du 20ème siècle, il est nécessaire de modifier 
profondément les normes sociales qui régissent les comportements individuels et collectifs. Ce changement 
ne sera suscité que par des stratégies de prévention de grande envergure qui prennent en compte les 
multiples déterminants de la santé. Il est possible de définir une stratégie de prévention en choisissant un 
assortiment adapté de mesures qui doivent mettre en équilibre les ressources disponibles, le calendrier des 
dépenses et le moment où s’exerceront les effets sur la santé, la répartition des coûts et des effets sur la 
santé entre les différentes catégories de la population, et l’intervention dans les choix individuels, autant de 
dimensions entre lesquelles il faudra envisager de procéder à des arbitrages. 

18. L’adoption d’une approche « multipartite » est de plus en plus souvent citée comme le moyen le 
plus judicieux de progresser pour prévenir des affections chroniques liées à de mauvaises habitudes 
alimentaires et à un mode de vie sédentaire. Aucune partie n’est en mesure de réduire sensiblement 
l’ampleur du problème de l’obésité et des maladies chroniques qui lui sont associées sans coopérer avec les 
autres. 
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SECTION I. TACKLING OBESITY: WHAT DO WE KNOW? 

1.1. Introduction 

19. There is widespread concern in OECD countries about increasingly unhealthy dietary habits and 
sedentary lifestyles. This concern has been prompted by rising rates of overweight and obesity and by an 
increasing burden associated with chronic diseases such as diabetes. In an attempt to alter these trends, 
governments have implemented a range of policies, among which interventions to promote lifestyle 
changes play a major role. A strategy based on improving health-related behaviours is strongly supported, 
for instance, by the WHO, which considers diet and physical activity as “public health priorities”. In 2004, 
the WHO published a “Global Strategy on Diet, Physical Activity and Health” (WHO, 2004). Action on 
diet and physical activity may both contribute to the prevention of further increases in overweight, obesity 
and chronic diseases, and help to reduce the magnitude of the existing problem. 

20. However, such efforts are severely limited by the lack of a sound evidence base on the 
effectiveness of interventions aimed at improving health habits. Many evaluations have been based on 
qualitative research, or have measured intermediate outcomes that do not provide a clear idea of the extent 
to which interventions may reduce the incidence of chronic diseases or improve mortality in the long run. 
For example, studies such as the PorGrow project (Millstone and Lobstein, 2007) and Foresight’s 
“Tackling Obesities” (Butland et al., 2007) were mainly based on stakeholder or expert ratings of a number 
of possible policy options, in terms of their acceptability and potential impact. At the same time, 
intergovernmental organisations have produced reviews of policy developments (e.g. WHO Europe, 2006; 
EC, 2007; OECD, forthcoming) showing how countries are increasingly taking action to promote a 
healthier nutrition and physical activity. Despite this, only a limited number studies undertaken at national 
level have gathered empirical evidence on the effectiveness of interventions to improve diet and increase 
physical activity. 

21. Evaluations of the cost-effectiveness of policies on diet and physical activity are even fewer, and 
narrower in terms of numbers of options considered, and no comprehensive assessment of large-scale 
interventions has ever been carried out. Although there is evidence that interventions promoting healthy 
diets and physical activity would be effective in the short term, there is no certainty that these results are 
sustainable in the long run and of an impact of behaviour changes on risk factors such as overweight, or 
blood glucose and lipid levels. 

1.2. Aims 

22. The OECD has undertaken a project on the economics of chronic disease prevention starting in 
2007 (Sassi and Hurst, 2008; Sassi et al., 2009a; Sassi et al., 2009b);. The primary aim of the cost-
effectiveness modelling component of the above project is to develop an economic model of the impact of 
interventions to tackle overweight/obesity and associated risk factors (particularly unhealthy diets and lack 
of physical activity) at the population level. The economic analysis model, as well as the underlying 
epidemiological model, is designed to be broadly applicable to the largest possible number of countries. 
The model was used to appraise a range of interventions in terms of their efficiency and their distributional 
impact across different life-stages and socio-economic conditions. The focus of the modelling work was on 
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identifying efficient and equitable means of pursuing population health improvements through appropriate 
combinations of prevention and treatment of chronic diseases.  

1.3. Existing evidence about the efficiency and distributional impact of prevention 

23. A review was undertaken to identify existing cost-benefit and cost-effectiveness analyses of 
interventions to improve diet and physical activity. This follows a previous preliminary review of the 
“Cost-effectiveness of interventions to prevent or treat obesity and type 2 diabetes” undertaken by the 
OECD Secretariat in the year 2004 (unpublished mimeo). 

24. The interventions and the studies reviewed are listed, respectively, in Annex 1 and Annex 2. The 
inclusion criteria for the present review were set along three dimensions: target population, intervention 
domain, and study design. In particular, we chose to limit our review to interventions targeting healthy 
individuals, regardless of their BMI, therefore including interventions on the general population as well as 
those targeting overweight/obese individuals in good health. As a consequence, we excluded studies of 
interventions targeting sub-groups such as individuals with diabetes or cardiovascular disease. However, 
given the higher risk for obese individuals to develop chronic diseases, some interventions do include in 
their samples small proportions of individuals with diabetes or hypertension. In terms of intervention 
domain, we exclusively reviewed studies aimed at improving lifestyles by increasing physical activity 
and/or promoting healthy diets. Thus, other interventions such as surgery or pharmacological interventions 
were excluded. Finally, in terms of study design, only cost-benefit and cost-effectiveness analyses were 
selected for inclusion in the review. 

25. Electronic searches were conducted using the medical literature database Medline and the 
Cochrane Library. In both cases we used the embedded hierarchy of MeSH (Medical Subject Heading) 
terms. This system is designed to retrieve publications that were previously indexed by multiple descriptors 
and qualifiers. In the case of Medline we used as plausible descriptors a number of combinations of the 
following terms: overweight/obesity, diet, food technology, nutrition technology, motor activity, cost-
benefit analysis and primary prevention. In our search of the Cochrane Library we used obesity as main 
term and diet therapy, economics, prevention & control as qualifiers. Every time a potentially relevant 
paper was identified, we manually browsed through the studies identified by the relevant search engines as 
“related articles”. Electronic literature searches were complemented by web-based searches of grey 
literature, mainly official documents produced by national governments and inter-governmental 
organisations. 

26. Twenty-four studies covering forty-two interventions met our inclusion criteria. Eleven 
interventions exclusively involved changes in dietary habits, nineteen aimed at improving physical activity 
while twelve entailed a modification of both diet and physical activity. With few exceptions, papers were 
generally published in the period 1998-2006. Countries analyzed are mainly Australia and the US with a 
smaller set of studies coming from the UK and from Nordic countries. 

27. Generally, economic evaluations were carried out alongside randomised controlled trials (ten 
studies). In a further three studies, economic evaluations were undertaken on the basis of previous trials. 
Two studies were cost analyses, four reported results based on models, and three were reviews of studies 
undertaken previously. Finally one paper reported cost ratios per service user. 

28. The outcomes used in different studies were very heterogeneous. Seven studies assessed 
interventions in terms of before-after differences in variables such as body mass index, weight or other 
biological indicators (e.g. blood pressure or level of blood lipids), six studies reports results in terms of 
QALYs gained or DALYs of disease burden averted, five studies assess the differences in self-reported 
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modifications of behaviours (i.e. physical activity and/or diet), and, finally, five studies reported 
benefit/cost ratios.  

29. Evaluations focused on a wide range of interventions, which we grouped into the following four 
areas: counselling in the community, counselling in general practice, school-based interventions, and 
environmental modifications. Six additional isolated interventions did not easily fit into any of the above 
groups; therefore they were labelled as “others”. Figure 1 shows, for each group, the numbers of 
interventions in each of the three domains: diet, physical activity and both.  

Figure 1. Number of interventions per category and domain 
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30. A brief description of the main characteristics and outcomes of each intervention is reported in 
the table in Annex 1. To facilitate comparisons, all cost values were transformed in 2005 US dollars using 
OECD purchasing power parity conversion rates. In the reminder of this section, we shall present a 
discussion of the main findings of the review in each of the 5 groups of interventions. In particular, the 
discussion will focus on methodological aspects, analytical approaches and key results from each 
evaluation. 

31. The group of interventions defined as counselling in the community is the largest in terms of 
numbers of studies available. This group includes outreach actions delivered in community settings, 
generally by professionals such as physiologists, nutritionists, nurses, or even medical doctors. 
Programmes tended to focus on adult individuals who were overweight or obese, or those who presented 
one or more risk factors for obesity. This included, for instance, individuals with a self-assessed tendency 
to be physically inactive. Some interventions targeted families whose children were identified as being 
overweight. 
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32. Individuals were often recruited through general practices or schools and were offered a series of 
information sessions organized either on an individual basis or in small groups. In some cases, 
complementary written information was provided. Some studies attempted to compare traditional delivery 
methods with innovative approaches such as computer-based systems or videotaped messages. In two 
cases, interventions not only provided information on the benefits of physical activity but required 
participants to undertake certain physical activities. This was done by providing free subscriptions to gyms, 
or by organizing after-school activities for pupils. 

33. Results are not always directly comparable, because a variety of outcome measures were used to 
assess interventions in this group. Two studies measuring outcomes in terms of DALYs show how costs 
per DALY averted over the life course can vary from almost $2,750 to $61,990. In a similar way, the cost 
per QALY gained varies between $15,259 and $73,227. The cost for an additional serving of fruit or 
vegetables varies between $390 and $1,460. 

34. The group of interventions under the name of counselling in general practice includes all those 
services involving the delivery of lifestyle advice in a general practice setting. Such advice was generally 
provided by health professionals, in most cases general practitioners themselves, but sometimes by 
dieticians or nurses. Individuals were often targeted opportunistically, when they visited a practice for a 
normal consultation. The individuals selected for receiving lifestyle advice may be those who had a BMI or 
waist circumference above a certain threshold, or those who belonged to specific population groups. In 
these cases, advice was delivered at the beginning or at the end of the consultation. Alternatively, some 
interventions involved a mailing of invitations to individuals deemed to be at risk for obesity or chronic 
diseases, for instance through a school-based screening based on the measurement of children’s height and 
weight.  

35. Advice was provided orally on an individual basis. In some cases oral information was 
complemented by supporting written materials. In one case, a telephone follow-up was organised after 
advice sessions. None of the interventions reviewed involved an explicit requirement for individuals to 
undertake specific physical activities. 

36. Three studies measured outcomes in terms of QALYs: two of these reported average cost per 
QALY ratios and one reported an incremental cost-effectiveness ratio relative to usual care (which may 
involve the delivery of lifestyle advice, but not on a systematic basis). One paper measured outcomes in 
DALYs averted compared to usual care. Other results focused on the cost of persuading an individual to 
eat at least 5 portions of fruits or vegetables a day or on the cost of losing one kilogram of body weight. 
Results would suggest that, for example, decreasing the weight of a person of 1 kg would cost about $8 
while gains both in terms of QALYs or DALYs would cost between $22,000 and $26,000. 

37. Compared to other categories, school-based interventions are relatively homogeneous. This group 
includes interventions delivered during the school year, in most cases as part of the standard school 
curriculum. Most interventions entailed the delivery of educational sessions held either by health 
professionals or by school teachers appropriately trained or supported by health professionals. One 
programme additionally involved the participation of responsible older students who acted as peer 
counsellors, while others involved children’s families. Two interventions did not entail an educational 
component. Of these, one encouraged children to walk to school and another was aimed at promoting 
exercise through specific public events. 

38. All interventions targeted children in primary school (i.e. about 7 to 11 years old), with the 
exception of one aimed at pupils in middle school. Programmes were directed to whole classes and only in 
one case they focused on children that were believed to be at risk for obesity. Intervention usually involved 
the delivery of interactive teaching sessions on the benefits of a healthy diet and of physical activity. Four 
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interventions required children to do additional exercise by introducing extra hours of physical activity into 
the curriculum and organizing community events such as “leave the car at home week”. 

39. Most evaluations assessed outcomes in terms of DALYs and used current practice as the 
comparator. In summary, interventions involving extra physical activity had cost-effectiveness ratios 
ranging from $4,820 to $0.53 million per DALY gained over the life course. Intervention without physical 
activity had cost-effectiveness ratios from $2,070 to $9,640. 

40. Six interventions labelled as environmental modifications targeted the environments in which 
people live in trying to make healthier choices simpler. Since these interventions directly modify 
environments they target whole communities. Five interventions increased the availability of facilities for 
physical exercise, primarily by building or improving walking and cycling track networks. In one case, a 
hypothetical intervention involved a ban on television advertising of food products with high fat and/or 
sugar density during times when at least 15% of the audience is composed by youngsters of up to 14 years 
of age. 

41. In this group, results were often expressed as benefit to cost ratios. For example, estimates were 
produced of the costs of building and maintaining trails, compared with the sum of the social costs avoided 
(e.g. environmental and health burden) and the individual benefits arising (e.g. reduced congestion). 
Benefit/cost ratios for implementing trails would range from 1.4:1 to 14:1 according to the different 
parameters considered and the features of the track. The hypothetical advertising ban intervention seems 
one of the most cost-effective approaches, as it would avert one DALY of disease burden for only $2.5, 
relative to unregulated advertising. 

42. The last group (other interventions) is a collection of interventions that cannot be classified in 
any of the five clusters above. A multimedia campaign was analysed in one study. It consisted of a 
television advertising campaign to promote a healthy diet and, particularly, an increase in the consumption 
of fruits and vegetables. The campaign was divided into different phases, each focused on a specific target 
group, such as individuals in poor socio-economic circumstances, or mothers with children. The results 
suggest a cost of $36 per QALY gained compared with doing nothing, over a 20-year period.  

43. Two interventions were aimed at improving nutrition through hospital prescribed diets, compared 
either with doing nothing or with a low carbohydrate diet. One modelling study assessed the benefits of the 
regular practice of physical exercise. A similar study was performed on a hypothetical cohort of 
overweight and obese women to assess the effect of an intervention comprising diet, exercise and 
behavioural modification. One last study reported the effects of a behavioural programme administered by 
correspondence. The populations targeted by these interventions varied from the general population to 
overweight and obese individuals. In one case the group was restricted to females. Outcomes were usually 
measured in terms of QALYs and cost-effectiveness ratios ranged from $13,800 to $19,280 per QALY 
gained. 

44. Independently from the environments in which interventions were implemented (i.e. community, 
general practice, school), they usually implied some form of individual education. This may be achieved 
through school-based classes or through counselling sessions aimed at either individuals or groups. The 
objective is to make individuals more informed and therefore, at least in principle, more oriented towards 
making healthy choices. Only a limited number of studies investigated the effects of modifying the 
environments in which individuals live, rather than individual attitudes. This is partially because modifying 
the environment generally takes a longer time and possibly because assessing the effects of environmental 
interventions may be more complicated as it may require the study of a larger number of individuals.  
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45. A further issue arises in relation to the time horizon of the studies reviewed. Many interventions 
produce discernible effects, for example on weight, only after a substantial time lag. Besides, once positive 
results are generated, it is important to assess how long these will last and whether they could be sustained 
in the long term. In our analysis, the effectiveness of interventions is typically evaluated only in a short 
term perspective, while cost-effectiveness calculations are generally made on the assumption that the 
improvements obtained at the end of the follow-up period will persist throughout the rest of the lives of the 
individuals concerned. Thus, the credibility of the results may be, at least in part, weakened. One last issue 
arises in relation to the difficulties associated with making comparisons across studies, even within the 
same groups, mainly due to differences in the outcome measures used in assessing the effectiveness of 
interventions. 

1.4. Cost-effectiveness analysis: a generalized approach 

46. Cost-effectiveness analysis (CEA) is concerned with how to make the best use of scarce health 
resources. The large and growing literature on the topic is dominated by the comparison of interventions 
aimed at a particular disease, risk factor or health problem, which provides relevant information to 
programme managers or practitioners with this specific disease mandate. In practice, however, different 
types of policy makers and practitioners have different demands. Managers of hospital drug formularies 
must decide which of a vast array of pharmaceuticals they should stock, taking into account the available 
budget.  Countries where health is funded predominantly from the public purse make decisions on what 
type of pharmaceuticals or technologies can be publicly funded or subsidized, while all types of health 
insurance - social, community or private - must select a package of services that will be provided. These 
types of decisions require a broader set of information, involving comparison of different types of 
interventions across the entire health sector - whether they are aimed at treating diabetes, reducing the risk 
of stroke, or providing kidney transplants. This type of analysis can be referred to as "sectoral cost-
effectiveness analysis".   

47. Although the number of published cost-effectiveness studies is now huge, there are a series of 
practical problems in using them for sectoral decision making (Hutubessy et al., 2003).  The first is that 
most published studies take an incremental approach, addressing questions such as how best should small 
changes (almost always increases) in resources be allocated, or whether a new technology is more cost-
effective than the existing one it would replace.  Traditional analysis has not been used to address whether 
existing health resources are allocated efficiently, despite evidence that in many settings current resources 
do not in fact achieve as much as they could (Tengs et al., 1995).  A second problem is that most studies 
are very context specific. The efficiency of additional investment in an intervention aimed at a given 
disease depends partially on the level and quality of the existing health infrastructure (including human 
resources). This varies substantially across settings and is related to a third problem - individual 
interventions are almost always evaluated in isolation despite the fact that the effectiveness and costs of 
most will vary according to whether other related interventions are currently undertaken or are likely to be 
introduced in the future.   

48. In response to these concerns, a more generalized approach to CEA has been developed by WHO 
in order to allow policy makers to evaluate the efficiency of the mix of health interventions currently 
available and to maximize the generalizability of results across settings. Generalized cost-effectiveness 
analysis (GCEA) and its implementation via the CHOICE project allows for an assessment of the 
efficiency of the current mix of interventions by analysing all interventions and combinations incremental 
on doing nothing (Murray et al., 2000; Tan Torres et al., 2003; www.who.int/choice). Operationally, the 
counterfactual that has been adopted in applied studies is defined in terms of what would happen to 
population health if all interventions being provided now were stopped. 
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49. Many interventions interact in terms of either costs or effects at the population level and 
interacting interventions are undertaken in different combinations in different settings. Neither the health 
impact of undertaking two interventions together nor the costs of their joint production are necessarily 
additive. To understand whether they are efficient uses of resources independently or in combination 
requires assessing their costs and health effects independently and in combination. Only then is it possible 
to account for non-linearities in costs and effects.  

50. GCEA seeks to maximize generalizability across settings. Most cost-effectiveness studies have 
been undertaken in developed countries, but not even the richest have been able to evaluate the full set of 
interventions required to undertake a sectoral analysis specific to their own country. All countries need to 
borrow results of cost or effectiveness studies from other settings, but the fact that most published studies 
are very specific to a particular setting makes this difficult. WHO-CHOICE reports results for 14 sub-
regions of the world, but has developed tools enabling county-level analysis too.  

51. GCEA has now been applied to a wide range of specific diseases (including malaria, tuberculosis, 
cancers and mental disorders) as well as risk factors (for example, child under-nutrition, unsafe sex, unsafe 
water, hygiene and sanitation, hypertension and smoking) (see, for example, Chisholm et al., 2004a; 
Chisholm et al., 2004b; Groot et al., 2006; Murray et al., 2003; Shibuya et al., 2003; WHO, 2002). Like all 
CEA, GCEA focuses on only one outcome, population health.  There are many other possible outcomes 
people care about - inequalities in health, responsiveness, fairness of financing, for example (Murray and 
Evans, 2003).  Accordingly, the results of GCEA cannot be used to set priorities by themselves but should 
be introduced into the policy debate to be considered along with the impact of different policy and 
intervention mixes on other outcomes.  
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SECTION II. MODELLING THE IMPACT OF INTERVENTIONS 

2.1. Introduction 

52. This section illustrates the methods and the input data used in the assessment of the efficiency 
and distributional impact of interventions to prevent chronic diseases linked to unhealthy diets and 
sedentary lifestyles. The analysis was undertaken by developing a micro-simulation model of the health 
outcomes arising from lifestyle risk factors typically associated with obesity. The model is described in 
section 2.2. and the key assumptions upon which it rests are discussed in section 2.3. Further details about 
the structure and characteristics of the epidemiological model are available in Annex 4. Input parameters 
and the costing approach are described in sections 2.4. and 2.5., while the remainder of the section is 
devoted to illustrating the characteristics of the preventive interventions assessed in the analysis, as well as 
the data sources and assumptions used in modelling the effectiveness of those interventions. 

2.2. The epidemiological model 

53. The epidemiological model (called "CDP") used in the economic analysis implements a "causal 
web" of lifestyle-oriented risk factors for selected adult chronic diseases. The concept of a causal web 
includes the idea that risk factors range in the immediacy of their effect on disease events from more 
distant exposures ("distal risk factors"), which are several steps away from disease events in the chain of 
causation, to more proximate exposures ("proximal risk factors"), which are more immediately connected 
to disease events. The causal web concept also typically includes the possibility, as also implemented here, 
that risk factors can influence other risk factors. Thus, in a causal web, disease events are influenced by 
risk factors both directly and indirectly. The definition of the risk factors, as well as the thresholds used to 
identify individuals at risk, is largely based on data provided by the WHO publication “Comparative 
Quantification of Health Risks” (Ezzati et al., 2004). 

54. The CDP model explicitly accounts for three groups of chronic diseases: stroke, ischemic heart 
diseases and cancer (including lung, colorectal and breast cancer). In the model, proximal risk factors, such 
as high blood pressure, high cholesterol and high blood glucose, have a direct influence on the probability 
of developing such chronic diseases. This accounts for the effect of known pathophysiological 
mechanisms. Conversely, distal risk factors such as low intake of fruit and vegetables, high fat intake and 
insufficient physical activity have an indirect influence on chronic diseases. The indirect effect is mediated 
by BMI, which acts on proximal risk factors as well as directly on disease events. The model accounts for 
mortality from all causes of death. The model assumes that mortality associated with diseases that are not 
explicitly modelled remains stable at the rates currently observed in the relevant populations. 

55. The CDP model is a stochastic microsimulation model. The term "microsimulation" refers to the 
fact that the model separately represents the lifetimes of many different individuals; emergent properties 
about the population are then obtained by "adding up" across individual histories. The term "stochastic" 
refers to the fact that the model employs random variation, for example, individuals are randomly assigned 
risk factor status and are randomly assigned waiting times for disease and mortality events; the program 
ensures that the number of individuals with, for example, a given risk factor status approaches the observed 
risk factor prevalence in the population being represented as the number of individuals modelled becomes 
large; in the same sense, the program ensures that the annual disease rates of populations simulated in the 
model matches, on average, the disease rates in the population being modelled. 
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56. The model is dynamic in the sense that effects are measured with reference to individual life 
histories with unique beginning and end points in model time. Effects are manifested through hazards 
(risks) to develop disease conditions or risk factor states; the structure of the model is thus inherently 
designed to manifest time-dependent effects. At simulation start, the initial population in the model 
reproduces, in cross section, the demographic features of the population being modelled at an arbitrary 
point in time. Normally the model starting position is set up so as to correspond to "current time" for the 
population of interest, although other scenarios are possible. The model embodies a full age, period and 
cohort representation of the simulated population. Typical lifetable variables, such as residence time in 
various states, can be collected and reported for the purpose of measuring health effects or reporting on 
other epidemiological features of interest. 

Box 1. The CDP (Chronic Disease Prevention) model 

The epidemiological model, named CDP, is a stochastic microsimulation model able to simulate population 
dynamics. It was written in a C++ pre-compiler called ModGen (www.statcan.gc.ca/spsd/Modgen.htm), which is a 
generic "Model Generator" language created by Statistics Canada for developing and working with microsimulation 
models. The CDP model is based on an earlier child health model originally created by Statistics Canada based on a 
design provided by the World Health Organization. As the ChildHealth model also implemented a version of a causal 
web, it provided a useful starting point for the development of the CDP model. 

CDP was jointly developed by the OECD and the WHO as a component of the Economics of Prevention project. 
Interested researchers may apply for access to the model by contacting either Michele Cecchini 
(michele.cecchini@oecd.org) or Jeremy Lauer (lauerj@who.int).  

2.3. Scope of the model and key assumptions 

57. The present version of CDP is able to simulate the dynamics of the European population (Austria, 
Belgium, Czech Republic, Denmark, Finland, France, Germany, Greece, Iceland, Ireland, Israel, Italy, 
Luxembourg, Malta, Netherlands, Norway, Portugal, United Kingdom, Slovenia, Spain, Sweden and 
Switzerland) and assumes as starting point the year 2000. The population is simulated accounting for its 
distribution by three dimensions: gender, age (0 to 100) and social class (upper and lower). With some 
appropriate changes in the distribution of these dimensions and in the epidemiology of risk factors as well 
as of considered diseases, CDP can be adapted to simulate any specific country or, with some caveats, even 
other sets of conditions. Analyses presented in the reminder of this paper were calculated by assuming the 
following: 

• A time perspective of 100 years to allow all interventions to reach a “steady state” and show their 
full potential effectiveness. 

• Interventions are assumed to influence individual behaviours in line with existing evidence while 
they are being delivered, but to have no effects after they are completed, with the exception of 
interventions aimed at children and designed to influence  their long-term preferences (school-
based interventions, food advertising regulation and self-regulation), which are assumed to retain 
50% of their original effectiveness once completed.  

• In line with most current practice in cost-effectiveness analysis, we discounted both future costs 
and effects at a 3% rate. 

• The impact on disability and premature death for the considered diseases is expressed in 
disability-adjusted life years (DALYs). Age weighting is not used. 
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The impact of interventions on health expenditure only accounts for the diseases and the risk factors 
explicitly included in the model, that is: hypertension, hypercholesterolemia, diabetes (including 
major complications such as chronic renal failure, retinopathy and neuropathy), cancer, ischemic 
heart diseases and stroke.2.3. Parameters of the epidemiological model 

58. The model requires a series of epidemiological data by gender (males and females), by class of 
age (age 0 to age 100) and, in some cases, by socioeconomic status (upper and lower). A first group of 
parameters allows the software to model the general population changes over time. This includes global 
mortality, fertility and prevalence of individuals by gender and age. 

59. The second group refers to the three levels of risk factors (i.e. distal, intermediate and proximal). 
In this component we need four types of epidemiological parameters: prevalence, incidence of new cases, 
remission rates, and relative risks (RRs). The first three reflect the epidemiology of the population as a 
whole. For example, the incidence of pre-obesity indentifies the fraction of the overall population 
becoming pre-obese in a given period of time. RRs, instead, reflect either the probability of an individual 
to fall in one category or the likelihood of someone with a risk factor of moving in the next step of the web, 
compared to someone of the same gender and with the same age but without that specific risk factor. 

60. The last group details the parameters used to model diseases. As before, we will consider 
prevalence, incidence rates, remission rates and relative risks. Additionally, now, there is a further 
parameter called case-fatality hazard. This corresponds to the hazard of dying due to a disease for 
individuals who have that disease. Relative risks can be divided into three categories: RRs of fatality, RRs 
of incidence of new cases and RRs of remission from the diseases. In the latter case, the value is in the 
range 0-1 as the presence of a risk factor negatively influences the likelihood of recovering from a disease 
and, therefore, people for instance with diabetes are less likely than people without diabetes to recover 
from stroke. Finally one should specify the values to be assigned to each year of life spent in full health, 
with a disease or with combinations of diseases. Assigning weighted values to years spent in less than full 
health in burden of disease calculations allows to estimate how diseases affect life in qualitative, as well as 
in quantitative, terms. 

61. We used the best available sources of information on the epidemiology of risk factors and 
chronic diseases to populate the micro-simulation model. A full reference list, by parameter, can be found 
in annex 3. In general most of the data we use to feed the model comes from WHO datasets, while RRs 
were obtained from peer reviewed publications. When it has not been possible to find inputs in this way, 
they were calculated through the WHO software DisMod II (Barendregt et al., 2003) or directly by using 
national health surveys. We selected data following two main criteria: i) maximize the representativeness 
of the population and ii) use data evaluated in a homogeneous period. 

62. DisMod II is a software able to evaluate age- and gender-specific epidemiologic features of a 
population. It works using seven disease-specific variables (incidence, prevalence, remission, case fatality, 
duration, mortality, RR mortality) and two population variables (population structure and mortality). By 
inputting at least three of the disease specific variables DisMod II can calculate the other four. 
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Table 1. Parameters used to feed the model and their reference  

Parameters References 

D
is

ea
se

s 

Is
ch

em
ic

 h
ea

rt 
di

se
as

e 
Prevalence Lopez et al., 2006 

Incidence hazard Lopez et al., 2006 
RR of incidence relative to high 

blood pressure 
Lim  et al., 2007 

RR of incidence relative to high 
cholesterol 

Lim  et al., 2007 

RR of incidence relative to diabetes van Baal et al., 2008 
RR of incidence relative to obesity van Baal et al., 2008 

RR of incidence relative to SES Forssas et al., 2008; Salomaa et al., 2000 
RR of fatality relative to high blood 

pressure 
Hu et al., 2005b; Stevens et al., 2004; Hart 

et al., 1999 
RR of fatality relative to high 

cholesterol 
Hart et al., 1999; Boshuizen et al., 2007 

RR of fatality relative to diabetes Hu et al., 2005a; Hu et al., 2006; Hu et al., 
2005b; Hart et al., 1999 

RR of fatality relative to obesity Batty et al., 2006; Pardo Silva et al., 2006 
RR of mortality relative to SES Haan et al., 1987; Logue et al., 1990; 

Kaplan et al., 1993 

St
ro

ke
 

Prevalence Lopez et al., 2006 
Incidence hazard Lopez et al., 2006 

RR of incidence relative to high 
blood pressure 

Lim  et al., 2007 

RR of incidence relative to high 
cholesterol 

Lim  et al., 2007 

RR of incidence relative to diabetes Lim  et al., 2007 
RR of incidence relative to obesity van Baal et al., 2008 

RR of incidence relative to SES Hart et al., 2000; Kuper et al., 2007 
RR of fatality relative to high blood 

pressure 
Stevens et al., 2004; Boshuizen et al., 

2007; Menotti et al., 2003 
RR of fatality relative to high 

cholesterol 
Boshuizen et al., 2007; Menotti et al., 2003 

RR of fatality relative to diabetes Hu et al., 2005a; Wannamethee et al., 
2004 

RR of fatality relative to obesity Batty et al., 2006; Pardo Silva et al., 2006 
RR of mortality relative to SES Arrich et al., 2005; Jakovljević et al., 2001 

C
an

ce
r 

Incidence hazard Parkin et al., 2005 
Mortality IARC/WHO, 2008 

RR of incidence relative to fibre 
consumption 

Lock K et al., 2005 

RR of incidence relative to obesity van Baal et al., 2008 
RR of incidence relative to SES van Loon et al., 1995 

RR of fatality relative to fibre 
consumption 

Skuladottir et al., 2006; Pierce et al., 2007; 
Jansen et al., 1999 

RR of fatality relative to obesity Calle et al., 2003 
RR of mortality relative to SES van Loon et al., 1995 
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Parameters References 

Pr
ox

im
al

 ri
sk

 fa
ct

or
s 

C
ho

le
st

er
o

l 

Prevalence Lawes et al., 2004b 
Mortality Stamler et al., 2000 

RR of high cholesterol relative to 
obesity 

based on Health Survey for England 
Sy

st
ol

ic
 

pr
es

su
re

 Prevalence Lawes et al., 2004a 
Mortality Lawes et al., 2004a 

RR of high systolic blood pressure 
relative to obesity 

based on Health Survey for England 

D
ia

be
te

s 

Prevalence Wild  et al., 2004 
Mortality Lopez et al., 2006 

RR of diabetes relative to obesity van Baal et al., 2008 

In
te

rm
ed

ia
te

 ri
sk

 fa
ct

or
 

Bo
dy

 m
as

s 
in

de
x 

Prevalence James et al., 2004 
Mortality Flegal et al., 2005; Ringback, Weitoft et 

al., 2008 
RR of obesity relative to fat diet based on the National Health And Nutrition 

Examination Survey 
RR of obesity relative to physical 

activity 
based on the National Health And Nutrition 

Examination Survey 
RR of obesity relative to fibre 

consumption 
based on the National Health And Nutrition 

Examination Survey 

D
is

ta
l r

is
k 

fa
ct

or
s 

Fa
t d

ie
t Prevalence FAOSTAT, 2008 and National Health And 

Nutrition Examination Survey 
RR of fat diet relative to social class based on the National Health And Nutrition 

Examination Survey  

Fi
br

e 
co

ns
 Prevalence Lock  et al., 2004 

RR of fibre consumption relative to 
social class 

based on the National Health And Nutrition 
Examination Survey 

Ph
ys

 
ac

tiv
 Prevalence Special Eurobarometer 183-6/Wave 58.2 

RR of physical activity relative to 
social class 

based on the National Health And Nutrition 
Examination Survey 
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Distribution by SES National health survey datasets 

Proportion of newborn males WHO-CHOICE, 2008 
Total mortality WHO-CHOICE 2008 

RR of mortality relative to SES Mackenbach et al., 1997 
Factors for disability-adjusted life years Lopez et al., 2006 

2.4. Cost analysis 

63. At a conceptual level, the benefit of an intervention is the gain in welfare associated with the 
health improvement, while the cost is the loss of welfare associated with foregone non-health consumption 
(due to resources being used to provide the intervention). Accordingly, costs should be measured from the 
perspective of society as a whole, to understand how best to use resources regardless of who pays for them, 
or indeed, whether they are paid for at all. In practical terms, however, there are a number of cost 
consequences that are difficult to quantify due to lack of good-quality or consistent data, for example the 
costs incurred by people to access services (e.g. travel costs) or provide informal care-giving. The impact 
of interventions on the time and potential earnings of patients and unpaid carers - i.e. work time lost - is a 
vexing question in cost-effectiveness analysis but are often excluded on ethical grounds (inclusion would 
give priority to extending the life of people who earn more). Domestic taxes are also typically excluded 
from consideration, since they simply transfer financial resources from one person to another and do not 
use up a physical resource such as capital or labour. The conceptual foundations and practical 
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implementation of costing within a Generalized cost-effectiveness (GCEA) framework are discussed in 
greater detail elsewhere (Tan Torres et al., 2003; Evans et al., 2005). 

64. In the implementation of GCEA via the WHO-CHOICE project, costs are divided into those 
incurred at the patient or programme level.  Patient-level costs involve face-to-face delivery by a health 
provider (broadly defined) to a recipient - e.g. medicines, outpatient visits, in-patient stays, individual 
health education messages. Programme-level costs include all resources required to establish and maintain 
an intervention - administration, publicity, training, delivery of supplies.  Interventions like radio delivery 
of health education messages largely involve the former, while treatment at health centres largely involves 
the latter. A standardized ingredients approach is used, requiring information on the quantities of physical 
inputs needed and their unit cost (i.e. total costs are quantities of inputs multiplied by their unit costs). For 
programme-level costs, the physical inputs - human resources, office space, vehicles, electricity, other 
services, and a variety of consumables - required to introduce and run a programme are based on estimates 
by costing experts commissioned for this purpose, using a standard template (Johns et al., 2003, 2006). 
This was supplemented by information from programme managers in other countries known by WHO 
staff. These resource estimates represent a key building block for estimation of the costs of population-
based intervention strategies, such as tobacco control or salt reduction programmes. 

65. For patient-level costs, quantities are taken from a variety of sources. Where effectiveness 
estimates were available from published studies, the resources necessary to ensure the observed level of 
effectiveness are identified.  In other cases, the resources implied by the activities outlined in WHO 
treatment practice guidelines were estimated.  Since it is not always possible to identify the exact quantities 
of primary inputs (human resources, consumables) necessary for patient-level costs, certain quantities and 
prices are estimated at an intermediate level for several inputs - inpatient days at different hospital levels, 
outpatient visits and health centre visits (Tan Torres et al., 2003).  

66. Unit costs for each input were derived from an extensive search of published and unpublished 
literature and databases along with consultation with costing experts. For goods that are traded 
internationally, the most competitive price available internationally was used. For example, estimates of 
drug prices were based on the median supply price published in the International Drug Price Indicator 
Guide, subsequently marked-up to account for transportation and distribution costs. For goods available 
only locally (e.g. human resources, inpatient bed days) unit costs have been shown to vary substantially 
across countries, although international comparisons found similar cost-of-illness patterns in several 
OECD countries (Heijink et al., 2004). As a result, cross country regressions, mainly accounting for 
country GDP and local characteristics of the supply of health care, have been run using the collected data 
to estimate the average cost (with adjustments for capacity utilization) for each setting (Adam et al., 2003, 
2006).  

67. Costs are reported in international dollars, or dollar purchasing power parities ($PPPs) rather than 
US dollars, with 2005 as  the base year. An international dollar has the same purchasing power as the US 
dollar has in the United States, and therefore provides a more appropriate basis for comparison of cost 
results across countries or world regions. Future costs are discounted using a 3% discount rate.  

2.5. Interventions 

68. We evaluated a full range of interventions from different government departments: mass media 
campaigns, school-based interventions, worksite interventions, fiscal measures, regulation of food 
advertising to children and compulsory food labelling. The choice, the design as well as the gathering of 
the quantitative data that were used to feed the model were based on a review of studies about the 
effectiveness of interventions to improve diet and physical activity. 
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69. From the body of evidence we collected, we selected those studies which appeared particularly 
strong because of the size of the sample, the duration of the study and the robustness of the experimental 
design. For some interventions (e.g. school-based, worksite) we were able to retrieve multiple studies. In 
this case we identified studies which adopted homogeneous interventions and combined results. In other 
cases (e.g. regulation of food advertising) we selected one single study. 

70. The effectiveness of interventions is modelled on three dimensions: efficacy in changing 
behaviours and risk factors, coverage (i.e. share of the population covered by the intervention) and time to 
steady state. Data for the first two dimensions were retrieved from the literature following the approach 
illustrated in the previous paragraphs and discussed in further detail in Annex 5. For instance, in the case of 
school-based interventions, we found evidence of an increased consumption of fruit and vegetables and of 
a decrease of fat intake and BMI. These changes were applied to all children covered by the intervention 
(children aged 8 or 9). The third dimension, time to steady state, is a direct reflection of the age groups 
covered by the intervention. During the first year of a school-based intervention (period 1) only children 
aged 8 and 9 are exposed to the intervention (see Figure 2). The following year (period 2) the intervention 
will cover children aged 8 and 9 (who were 7 and 8, respectively, in period 1) while children aged 10 (who 
were 9 in period 1) will retain half of the effectiveness of the intervention. The steady state is reached 
when the intervention affects the largest possible share of the population. For school-based intervention 
this happens when school children who were 9 years old in period 1 become 100 years old, thus 91 years 
after the first implementation of the intervention. 

Figure 2. Time to reach steady state (school-based intervention) 

 

71. Costs of interventions were evaluated using the standard WHO-CHOICE “ingredient” approach. 
The total cost of an intervention is calculated as the sum of three components: cost at the target level (e.g. 
working hours of health personnel, equipments), program costs (e.g. planning and enforcing at the central 
level) and training costs (i.e. education of personnel involved in the intervention). Consumption of 
resources was directly retrieved by the source papers, while the cost of each component was provided by 
the WHO. Although these costs might have a certain degree of inaccuracy, they offer the advantage of 
allowing cross-country comparison. Costs are expressed in 2005 international dollars. 

2.5.1 Review of the evidence on the effectiveness of interventions 

72. A broad review of the existing evidence concerning the effectiveness of interventions to prevent 
chronic diseases linked to unhealthy diets and sedentary lifestyles was undertaken. This provided a sound 
basis for determining the characteristics and the likely effects of a range of preventive interventions which 
were assessed in the analysis. The review revealed that a significant number of studies are available in one 
area, namely school-based interventions, while substantially smaller bodies of evidence may be gathered 
on the effectiveness of a range of interventions in other areas, such as worksite interventions, interventions 
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in the health care sector, interventions on the physical environment and transport system, interventions on 
the broader social and economic environment, etc. The detailed results of the review of existing evidence 
of the effectiveness of interventions are reported in Annex 5. 

2.5.2 Modelled interventions 

73. The main characteristics of the interventions evaluated in the analysis are summarised below. The 
most important effects (share of the population affected, impacts on risk factors and costs) of such 
interventions are reported in Table 2. 

2.5.2.1. Counselling of at-risk individuals in primary care. 

74. In many OECD countries most citizens have a primary care physician who acts as their first point 
of contact with the health service and as a usual source of primary health care. Primary care physicians are 
also an important source of information and advice on lifestyles and the prevention of chronic diseases. 
However, such advice is not offered systematically, and is generally provided in response to specific 
individual demands. 
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Table 2. Summary of coverage and main effects of selected preventive interventions 

Note: see text for a description of the interventions  

 
 
 

School-based 
Intervention 

Worksite 
intervention 

Mass media 
Campaign 

Fiscal 
measures 

Physician 
counselling 

Physician/ 
dietician 

counselling 

Food 
advertising 
regulation 

Food 
advertising 

self-reg. 

Food 
labelling 

Target        

Age range 8-9 18-65 18+ 0+ 22-65 2-18 0+ 

Restrictions only school- 
children large employers none none BMI≥25or high chol/blood 

pressure or diabetes none only label 
users 

Target as % of the population 2.3% 5.8% 79.4% 100% 7.22% 19.7% 67.9% 

% Pop. affected at steady-state 91.3% 7.2% 79.4% 100% 9.71% 97.9% 67.9% 

Effectiveness          

Fruit/vegetables (g/day) + 37.6 + 45.6 + 18.4 + 8.6 - - - - + 9.87 

Fat (% of total energy from fat) - 1.64 - 2.2 - - 0.77 - 1.6 -9.8 0.39 0.2 - 0.36 

Physical activity (% of active) - + 11.9 + 2.4 - - - - - - 

BMI (kg/m2) -0.2 - 0.5 - - - 0.83 -2.32 - 0.12 to - 
0.18 - 0.06 to - 0.9 - 0.02 

Cholesterol (mmol/l) - - - - -0.12 -0.55 - - - 

Systolic blood press. (mmHg) - - - - - 2.3 -12 - - - 

Costs ($PPPs)          

Per target individual $112.95 $77.13 $2.27 $0.28 $99.13 $210.82 $7.11 $0.51 $3.18 

Per capita (whole population) $2.59 $4.51 $1.80 $0.28 $7.16 $15.23 $1.40 $0.10 $2.16 
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75. Characteristics of the modelled intervention. The intervention targets individuals between the 
ages of 25 and 65 who present at least one of the following risk factors: a BMI of 25 kg/m2 or above, high 
cholesterol (75th percentile or above), high systolic blood pressure (>140 mmHg), and type II diabetes. 
Based on a selection of three studies which provide detailed accounts of controlled experiments of similar 
counselling interventions in primary case (Ockene et al., 1996; Herbert et al., 1999; Pritchard et al., 1999), 
it was assumed that 80% of primary care physicians join the programme and that 90% of eligible 
individuals choose to participate in the programme. Of the latter, 75% successfully complete the program. 

76. Candidates are either recruited opportunistically, by screening patients waiting for a consultation 
(Pritchard et al., 1999), or identified using the information contained in practice records and invited for a 
consultation through a telephone call (Ockene et al., 1996; Herbert et al., 1999). Individuals are asked to 
complete a health and lifestyle questionnaire while they wait for their consultation, which will be used to 
tailor physician advice. Physicians spend roughly 8-10 minutes providing information and advice on 
lifestyle, and particularly on diet. The same information is repeated in following consultations. 

77. A second, more intensive, version of the intervention involves additional counselling provided by 
a dietician upon referral. This consists of a first 45 minute individual session, followed by 5 group sessions 
of 15 minutes and by a final 45 minute individual session.  

78. Effects of the intervention. The intervention will modify risk factors at all the three levels 
modelled in the analysis. It will decrease fat consumption, body mass index, systolic blood pressure and 
total cholesterol. Effects are assumed to disappear once individuals cease to be exposed to the intervention.  

79. The estimated cost of the intervention is about $100 per target individual ($210 in the more 
intensive version). A large share of this (about 70% in the standard version and 75% in the intensive form) 
covers the cost of extra working hours of physicians and other health professionals, including dieticians 
and office support staff. In particular, we assume that target individuals spend on average 25 minutes over 
2.6 sessions with their physician for a total cost of about $70 while, in the intensive counselling option we 
include the involvement of a dietician costing an additional $92. Laboratory costs account for between $14 
and $25, while costs for the training of health professionals and basic organization costs account for less 
than $10. 

2.5.2.2. Mass media campaigns. 

80. The mass media can reach vast audiences rapidly and directly. Health promotion campaigns 
broadcast by radio and television may raise awareness of health issues and increase health information and 
knowledge in a large part of the population.  

81. Characteristics of the modelled intervention. The campaign is assumed to be broadcast on 
television and radio channels at the national and local levels, and to follow a two year pattern alternating 6 
months of intensive broadcasting with 3 months of less intensive broadcasting. During the more intensive 
phases television and radio channels broadcast 30 second advertisements 6 times a day, 7 days a week. In 
the less intensive phases they broadcast 15 second advertisements 3 times a day, 7 days a week. 
Advertisements contain messages both on diet and physical activity. Broadcast messages are associated 
with the distribution of printed material, which is assumed to reach 10% of households. 

82. Effects of the intervention. Based on the evidence provided in three studies selected from a 
broader literature review (Dixon et al., 1998; Foerster et al., 1995; Craig et al., 2006), the intervention will 
increase consumption of fruit and vegetables as well as the proportion of the population undertaking 
adequate levels of physical activity. 
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83. The estimated cost of the intervention is $2.27 per target individual, almost two thirds of which is 
spent in broadcasting advertisements on national and local radio and television channels and on producing 
and distributing flyers and leaflets. The remaining resources are mainly devoted to hiring personnel to 
design, run and supervise the programme. We assume that public health specialists are involved in 
designing the prevention programme. Planning and administration costs are spread over a large target 
population. 

2.5.2.3. School-based interventions. 

84. School enrolment is nearly universal in the OECD area at younger ages; therefore, schools 
provide the means for reaching a large audience of children from all backgrounds. Additionally, food 
preferences are formed during childhood and helping children to develop a taste for healthier foods may 
have an effect on their diets persisting into their adult life. 

85.  Characteristics of the modelled intervention. The intervention targets all children attending 
school in the age group 8-9, but it is assumed that just above 60% of children will fully participate in the 
activities which form part of the intervention. 

86. The intervention entails the integration of health education into the existing school curriculum 
with support from indirect education and minor environmental changes such as healthier food choices in 
cafeterias. The main component is represented by an additional 30 hours per school year (about 1 hour per 
week) of health education focused on the benefits of a healthy diet and an active lifestyle. This is 
associated with an opening lecture held by a guest speaker, and further activities during ordinary teaching 
hours (e.g. science) with the support of school nurses. Indirect education consists of the distribution of 
brochures or posters, while environmental changes are pursued by re-negotiating food service contracts and 
re-training of staff. 

87. Effects of the intervention. A range of studies (Gortmaker et al., 1999; Luepker et al., 1998; 
Perry et al., 1998; Reynolds et al., 2000) indicate that school-based interventions of the kind described 
above modify distal risk factors, particularly by increasing the intake of fruit and vegetables and decreasing 
energy from fat. The analysis was based on the assumption that children will enjoy the benefits of the 
intervention throughout the course of their lives, although dietary changes will be reduced after exposure to 
the programme ceases. 

88. The estimated cost per target individual is $113, divided in the following way: 48% is spent in 
programme organization costs and 12% in training of teachers and food service staff. Of the remaining part 
(about $45), $30 are spent for extra teaching and for additional curricular activities, e.g. guest speakers, 
while the remainder is spent on brochures, books, posters and equipment in general. The single most 
expensive item is extra teaching hours. We calculate that the cost for any additional hour of curricular 
activities cost about $31.5. Costs do not include change in food service contract, vouchers/coupons from 
sponsors and school nurse time. 

2.5.2.4. Worksite interventions. 

89. Working adults spend a large part of their time at the workplace, where they are exposed to a 
number of factors that may influence their lifestyles and health habits. Existing evidence suggests that 
health education, peer pressure, and changes in the work environment contribute to changing lifestyles and 
preventing certain chronic diseases. 

90. Characteristics of the modelled intervention. The intervention targets individuals between the 
ages of 18 and 65 working for companies with at least 50 employees. It is assumed that 50% of employers, 
and 45% of their employees, will participate in the programme. 
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91. The intervention involves an introductory lecture by a guest speaker and a series of 20 minute 
group sessions with a nutritionist every two weeks for twenty months. Messages are reinforced by the 
distribution of information materials and posters in common areas and cafeterias. Other activities are 
coordinated by volunteers who also act as peer educators and organize “walk-clubs” or similar initiatives. 
As part of the intervention, catering staff are re-trained to prepare healthy dishes and food service contracts 
are re-negotiated.  

92. Effects of the intervention. Based on evidence provided in a range of studies (Sorensen et al., 
1996; 1998; 1999; Emmons et al., 1999; Buller et al., 1999), the intervention increases the consumption of 
fruit and vegetables and physical activity, and decreases fat intake. After retirement, those exposed to the 
intervention retain some of the benefits accrued. 

93. The estimated cost per target individual is $77. Organization and training of peer-educators and 
food service staff account for less than 9%, while the largest component of the cost of the intervention 
(about 80%) is represented by seminar organisation and nutritionist fees. Other costs include information 
materials and a guest speaker. The costs involved in re-negotiating food service contracts or accessory 
measures (e.g. installation of bicycle racks) were not included in the analysis.  

2.5.2.5. Fiscal measures to promote consumption of fruit and vegetables and reduce consumption of fats. 

94. Fiscal incentives can directly affect consumption behaviours, and therefore influence lifestyle 
choices. Taxes, tax exemptions and subsidies are widely used in agriculture and food markets in the OECD 
area. Differential taxation of food products is relatively common. Sales taxes, or value added taxes, are 
often applied at different rates to different types of food. In many countries most foods are exempt, or 
subject to a reduced rate taxation, but certain foods are often subject to higher rates, particularly 
manufactured foods, or foods containing larger amounts of certain ingredients, such as sugar. Food taxes 
are often viewed as not particularly effective in changing patterns of food consumption, but several studies 
suggest that they can have an impact on both consumption of unhealthy foods and people’s weight. Fiscal 
measures may be complex to design and enforce, and their impacts may be somewhat unpredictable as the 
price elasticity of lifestyle commodities varies across individuals and population groups, and substitution 
effects are not always obvious. However, the demand for foods which might be subjected to taxation in the 
pursuit of health objectives is generally inelastic. As discussed in Sassi and Hurst (2008), this is associated 
with more limited substitution. Rather, individuals end up consuming less of the taxed commodity while at 
the same time spending more of their income on that same commodity, which may also displace other 
forms of consumption to a certain degree. The combined use of taxes and subsidies on different types of 
foods whose demand is similarly inelastic may neutralise such displacement effect, although experimental 
evidence of the effects of similar combined measures is lacking at present. Fiscal measures also have 
potentially large re-distributive effects, which are mostly dependent upon existing differences in price 
elasticities between socioeconomic groups, overall consumption of the foods targeted by fiscal measures, 
and cross-elasticities between the demand for these and for other foods. Income distribution effects are not 
explicitly addressed in the analyses reported in this paper.  

95. Characteristics of the modelled intervention. Taxes and subsidies typically affect all consumers. 
The intervention assessed in the analysis involves fiscal measures that will both increase the price of foods 
with a high fat content (e.g. many dairy products) by 10% and will decrease the price of fruit and 
vegetables in the same proportion. No assumptions are made as to what specific measures should be taken 
to achieve those price changes.  

96. Effects of the intervention. Existing evidence suggests that changes in food prices are linked to 
changes in consumption behaviours, as well as changes in BMI. However, evidence of the relationship 
between food prices and BMI or obesity is weaker (Powell and Chaloupka, 2009), therefore we decided to 
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model the effects fiscal interventions only through changes in consumption of fat and fruit and vegetables. 
Based on some of the most conservative estimates of the price elasticity of demand for foods high in fat 
and for fruit and vegetables, among the nine studies reviewed and discussed in a recent report issued by the 
French Government (Hespel and Berthod-Wurmser, 2008), it was estimated that a 10% change in price 
will produce, on average, a 2% change in consumption in the opposite direction. The health outcomes 
presented in this paper are based on the assumption that price elasticity is the same across population 
groups (this assumption was changed in the sensitivity analysis), which may slightly overestimate the 
responsiveness of low income groups to changes in the prices of fruit and vegetables, and correspondingly 
underestimate the responsiveness of high income groups. However, the health effects of the intervention 
appear to favour those in poorer socio-economic circumstances more than their better off counterparts. The 
financial burden of the tax, however, will also be significantly greater for poorer households.  

97.  Relatively few empirical studies have estimated the size of tax operating costs, which include 
costs borne by the public administration imposing the tax for the collection of revenues and enforcement of 
compliance (administrative costs) and costs borne by taxpayers, individuals and organisations, to comply 
with the requirements of the tax (compliance costs). Among these studies, even fewer have focused on 
administrative costs. Information on the administrative costs of specific taxes is very limited, partly 
because countries tend to assess these costs in aggregate, for all types of taxes. Empirical studies tend to 
provide estimates of operating costs as a proportion of total tax revenues, as some components of the 
former indeed vary with revenues. However, operating costs are determined by a broader range of factors 
(associated with the nature of the tax base or with characteristics of the tax) which makes it difficult to 
generalise existing estimates to new taxes or settings. A review of studies up to 2003 concluded that 
“studies that do address administrative costs suggest that they rarely exceed 1% of the revenue yield, and 
more usually come in well below 1%” (Evans, 2003). 

98. In modelling our “fiscal measures” intervention, we deliberately avoided to specify the detailed 
nature of the measures that governments may wish to use to cause a rise in the prices of foods high in fat 
and a fall in the prices of fruit and vegetables. Therefore, we only expect our estimates of the costs 
associated with the intervention to reflect a realistic average across a range of possible options. Using 
WHO standard costs, we modelled the (administrative) costs of fiscal measures to include basic 
administration, planning, monitoring and enforcement at the national level. The latter, in particular, 
accounts for most of the cost. The resulting estimate is $0.28 per capita. Potential revenues from the tax, as 
well as expenditures originating from the subsidy, are not accounted for in the analysis, as they represent 
transfers rather than costs. 

99. Interventions to influence food prices might rely on the infrastructure of existing agricultural 
policies. The overall cost of agricultural policies may be high. For instance, the policy-related transaction 
costs  (administrative costs) of implementing the EU Common Agricultural Policy in the Netherlands were 
estimated to be approximately €4.8 per capita in 2009 (OECD, 2007). However, the additional 
administrative cost of incremental measures to influence the prices of selected foods is likely to be 
substantially lower. Alternatively, the prices of foods high in fat may be raised by imposing indirect taxes. 
If our modelling assumptions were applied to household expenditure data from the United Kingdom 
(Family Expenditure Survey 2007) it could be roughly estimated that a tax on foods high in fat leading to a 
10% price increase and eliciting a 2% reduction in consumption would yield revenues in the region of $ 
1billion in the UK, while the estimated administrative cost of the tax, based on our modelling assumptions, 
would be up to $ 16.8 million, or 1.6% of the total revenue yield of the tax. 

2.5.2.6. Food advertising regulation. 

100. Heavy marketing of fast food and energy-dense food is regarded as a potential causal factor in 
weight gain and obesity, particularly because of its impact on dietary habits in children and teenagers. 
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Most advertising explicitly directed to children is broadcast on television. Some countries have already 
taken formal regulatory steps to limit food advertising to children. Furthermore, major international players 
in the food industry are adopting forms of self-regulation, which may be viewed as an alternative, or a 
complement, to government regulation.   

101. Characteristics of the modelled intervention. The intervention is targeted to children between the 
ages of 2 and 18. The intervention is intended to limit children’s exposure to food advertising on television, 
particularly in programmes primarily aimed at children and during times of the day when a large 
proportion of the audience is made up by children in the above age group. The best evidence currently 
available on the impact of restrictions on food advertising concerns the advertising of fast food (Chou et 
al., 2008), therefore the intervention designed for the analysis focused on this type of advertising. Two 
versions of the intervention were assessed in the analysis: the first involving formal government regulation 
introduced by law and enforced by communication authorities; the second involving self-regulation by the 
food industry and broadcasters, with the government acting only in a monitoring and supervisory role. 

102. Effects of the intervention. The intervention will reduce children’s BMI and fat consumption 
through changes in dietary habits. Chou et al. (2008) suggest that in the absence of fast food advertising to 
children, the number of overweight children would be reduced by 18% in the age group 3-11 and by 14% 
in the age group 12-18. However, this effect was reduced in the analysis to account for children’s  residual 
exposure to a certain amount of advertising, either because they watch television programmes outside the 
hours in which restrictions are enforced, or because the industry may substitute television advertising with 
other forms of advertising to which children remain exposed. A recent evaluation of restrictions of food 
advertising to children enforced in 2007 by the regulatory agency OFCOM in the United Kingdom 
concluded that children aged 4-9 saw 39% less advertising of foods high in fat, salt, or sugar, while 
children aged 10-15 saw 28% less than they used to see before the policy was implemented. Changes in fat 
consumption were modelled on evidence drawn from a study by Bolton (1983). The effects of the 
intervention were assumed to persist into adult life in a reduced form. In the case of self-regulation, the 
effects of the intervention were assumed to be half of those produced by formal regulatory measures, 
because of possibly looser limitations self-imposed on advertising and a less than universal compliance to 
the voluntary arrangements. 

103. The intervention involves basic administration and planning costs at the national and local levels, 
as well as monitoring and enforcement costs. In addition, minor training may be required for 
communication authority staff charged with the task of overseeing the implementation of the scheme. In 
the case of self-regulation, basic administration, facilitation and supervision costs will arise at the national 
level. Enforcement costs will be largely reduced, but there will remain a need for monitoring of compliance 
and effects. 

2.5.2.7. Food labelling 

104. Disclosure of the nutritional characteristics of food sold in stores through labels reporting easy-
to-read “nutrition facts” helps consumers choose healthier diets and may provide strong incentives for food 
manufacturers to decrease serving size and reformulate packaged food with healthier nutrients. 

105. Characteristics of the modelled intervention. Although the intervention is intended to affect all 
consumers, empirical evidence suggests that only about two thirds of store customers actively read labels. 
The intervention entails the adoption of a mandatory food labelling scheme for food sold in stores. Labels 
will deliver information about nutrient contents and serving size. Retailers will post information about how 
to read labels and about the benefits of a healthy diet. The intervention does not involve other forms of 
communication. The accuracy of the information reported on labels is verified through an extensive 
programme of food inspection. 
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106. Effects of the intervention. Food labelling helps conscious consumers in following a healthy diet. 
Evidence suggests that this would decrease fat consumption and increase the consumption of fruit and 
vegetables (Variyam, 2008) eventually leading to a small decrease of the body mass index (Variyam, 
2006). 

107. The costs of the intervention include basic administration, planning, enforcement, preparation 
and distribution of posters and, finally, resources needed to manage the program of food inspection. The 
program does not account for the additional packaging costs associated with designing and printing 
nutrition labels and for the potential cost associated with the reformulation of certain foods, likely to be 
borne by the private sector. 

2.6. Sensitivity analysis 

108. The CDP model is designed to produce estimates of cost-effectiveness and distributional impacts 
based on a wide range of input data derived from a variety of sources, and on assumptions regarding the 
relationships among such inputs and between model inputs and outputs. Similarly to other epidemiological 
and economic analysis models, the estimates produced by CDP are subject to a certain degree of 
uncertainty in relation to the following factors: 

1. Input parameters are derived from heterogeneous sources. Although efforts were made to select 
the most reliable sources for each parameter, the need to combine parameters from different 
sources may lead to potential inconsistencies (e.g. the sources used may reflect the characteristics 
of diverse settings, or populations). 

2. Parameter estimates are subject to measurement error, as they are often the result of stochastic 
assessments based on relatively small samples of individuals. Large studies, or meta-analyses, of 
the role of risk factors in disease processes, or the effectiveness of interventions to improve risk 
factors and health outcomes, are rare. 

3. Estimates of the effectiveness of interventions are normally derived from studies involving a 
relatively short observation of outcomes. Studies providing assessments of the long-term 
sustainability (over several years) of the effects achieved by specific lifestyle interventions are 
lacking, therefore assumptions are required to estimate such effects. 

4. Studies of the effectiveness of interventions tend to focus on interventions with (sometimes 
slightly) different characteristics. Direct comparisons of the findings of such studies may be 
difficult, and it is often preferable to extrapolate information on the effectiveness of a given 
intervention from a single study, rather than attempting a synthesis of effectiveness data based on 
potentially misleading comparisons across heterogeneous studies. 

5. The disability weights assigned to the three sets of diseases explicitly modelled in the analysis are 
based on Global Burden of Disease estimates. These are predominantly based on expert 
judgement and do not reflect potential variations across geographical areas. Similarly, the 
discount rate used in the analysis for both costs and health outcomes (3%) is based on standard 
practice within the WHO-CHOICE framework, which may not reflect local circumstances. 

6. Estimates of the costs of treating risk factors and chronic diseases, as well as estimates of the 
costs of preventive interventions, are based on standard schedules of resource inputs derived from 
treatment protocols and experimental studies of the effectiveness of interventions. Unit costs 
were estimated for regional groupings of countries via regression analysis (Adam et al., 2003, 
2006; Johns et al., 2006), and assigned to each resource item. Large-scale empirical cost analyses 
would provide more accurate and reliable cost estimates, but these were not available in the areas 
of interest for this analysis.  
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7. The overall structure of the CDP model, the layers of risk factors and chronic diseases involved, 
and the relationships, static and dynamic, among those risk factors and diseases, provide a 
simplified representation of actual disease processes. It is possible that the exclusion of further 
concomitant risk factors, or interactions between risk factors, may lead to imprecise estimates of 
the impact of given preventive interventions. 

8. Finally, the CDP model generates estimates based on a stochastic process involving the 
simulation of large numbers of individual lives. As the latter numbers become larger, model 
estimates tend to converge towards central values. However, a trade-off exists between the 
computational power required to undertake simulations based on large numbers of hypothetical 
individuals and the degree of confidence of the estimates produced. 

109. We made efforts to address as many as possible of the likely sources of uncertainty illustrated 
above, and to assess the robustness of model estimates to assumptions built into the modelling process and 
potential variation in input parameters. We used the most accurate and reliable evidence available for each 
parameter. Whenever possible, we used the confidence intervals associated with individual parameter 
estimates to conduct sensitivity analyses. We made conservative assumptions regarding any parameters for 
which no empirical estimates were available, and tested such assumptions as extensively as possible. We 
were particularly careful in assessing the robustness of cost estimates, testing the effects of cost variations 
within given ranges on final model outputs. Using all available computational power, we were able to run 
simulations of intervention scenarios in which one modelled individual corresponded to 1,500 real 
individuals, for a total of 10 iterations for each scenario. Further sensitivity analyses were undertaken using 
the software MCLeague, based on Monte Carlo simulation, which provided the means to test the 
robustness of model outputs to alternative assumptions regarding mean estimates and distributions of input 
parameters.  
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SECTION III. THE IMPACTS OF PREVENTIVE INTERVENTIONS 

3.1. Introduction 

110. Using the methods and data illustrated in Section II, the CDP model was first run to compute the 
health outcomes associated with a baseline scenario reflecting the epidemiology of the relevant risk factors 
and chronic diseases in the absence of preventive interventions. Intervention scenarios were then 
developed, whose health outcomes were compared to those of the baseline scenario. The results of such 
comparisons are reported in this section in terms of effects on health and longevity (3.1); intervention costs 
and effects on health care costs (3.2); and cost-effectiveness (3.3). The impacts of possible combinations of 
interventions are also discussed (3.4). Selected results from a range of sensitivity analyses carried out to 
assess the robustness of model estimates are reported in section 3.5, while the distributional impact of 
preventive interventions is discussed in section 3.6. 

3.2. The effects of preventive interventions on health and longevity 

3.2.1 Effects on obesity 

111. Most interventions were shown to have only a limited impact on the overall scale of the obesity 
problem. Figure 3 reports the proportional decrease in obesity achieved by each intervention at steady 
state, compared to the baseline scenario. Interventions modifying distal risk factors (e.g. school-based 
interventions and fiscal measures) such as diet and physical activity seem to have a somewhat smaller 
effect. The main cause of this is that they need more time to generate changes in body mass index. The 
situation is different when considering physical activity, as we modelled a stronger association between 
physical activity and BMI. In principle, we would expect to be able to observe a stronger effect for 
interventions such as worksite and mass media.  However, worksite interventions cover, even at steady 
state, only a rather limited number of people (about 7% of the population), while mass media interventions 
have a broader coverage but generate a substantially smaller effect, equivalent to a 2.4% increase in the 
proportion of those doing sufficient physical activity. 

112. The largest results, at the population level, are achieved by intensive primary care counselling 
(i.e. physician-dietician counselling). This intervention entails long and comprehensive sessions with a 
health specialist who tailors the intervention on the individual. Additionally, although this intervention 
covers only a small share of the total population, it focuses on people considered at risk and, among these, 
people with a BMI higher than 25. Therefore, the effects of the interventions are concentrated on those 
who may benefit the most. This last consideration holds also for the more basic version of the primary care 
counselling intervention. Restrictions on advertising produce a noteworthy reduction of obesity in young 
people while (on the basis of the assumptions made in this model) their effects fade as people get older. 
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Figure 3. Decrease in obesity rates for 25 and 65 year olds and whole population 
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3.2.2 Incidence of chronic diseases 

113. The incidence of the three groups of chronic diseases modelled in the analysis (ischaemic heart 
disease, stroke and cancer) is reduced by the preventive interventions investigated, although to a relatively 
small extent. Figure 4 shows the decrease in percentage points, in a 100 year time-perspective, between the 
incidences of the three diseases under the no-intervention scenario and with the interventions. A decrease 
of 0.1% means that an individual experiences a decrease of 0.1% in the yearly probability of developing 
the disease. Although the decrease can be considered rather limited, one should bear in mind that this graph 
shows the effect on the whole population, including individuals younger than 40 for whom the probability 
of developing a disease is naturally very low. 

114. In general, interventions have larger effects on the incidence of ischaemic heart diseases and 
stroke. This is particularly true for interventions like counselling in primary care, which affects proximal 
risk factors (systolic blood pressure and cholesterol) directly linked with the onset of those diseases. On the 
other hand, the incidence of cancers is particularly affected by interventions which entail a significant 
increase in fruit and vegetables consumption. Physician-dietician counselling has the largest overall effect, 
decreasing ischaemic heart disease incidence rates by up to 1.36 percentage points (about 3.3 cases averted 
every year per 100,000 individuals). 
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Figure 4. Decrease in disease incidence at the population level 
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3.2.3 Life years and disability-adjusted life years 

115. Figure 5 shows the increase in health outcomes (life years and disability-adjusted life years) for 
all interventions relative to the baseline scenario. Results are presented for the whole population. For all 
the interventions, with the exception of mass media campaigns, the gain in disability adjusted life years is 
higher than the gain in life years. In practical terms, this means that most interventions are more effective 
in reducing morbidity (by delaying the onset of chronic diseases) than in reducing mortality. One hundred 
percent of the morbidity observed in the simulation is caused by the diseases explicitly addressed in the 
model, while only 42% of total mortality is caused by the same diseases. As a consequence, 58% of 
mortality is not affected by the intervention and, in a real population, it is plausible that an increase in the 
number of deaths from other causes would be observed, even assuming a constant fatality rate (i.e. the 
fraction of people with a disease who dies because of the disease) only because the number of people at 
risk increases. 

116. Intensive primary care counselling is the intervention providing the highest gain both in terms of 
disability-adjusted life years and life years. Overall, it generates a gain of 1 year of life every 12 
individuals and 1 year of disability-adjusted life every 10 persons.  On the other hand, mass media 
campaigns ranks lowest, generating a gain of 1 life year/disability-adjusted life year every 115/121 
individuals. While all other programmes present a linear increase in their effectiveness on health outcome, 
physician/dietician counselling appears to be an outlier and presents, by far, the largest improvements. 
However, it should be remembered, that this is a particular intensive intervention targeting a specific group 
and providing tailored programmes. This is reflected also in the costs (§ section 3.2). 
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Figure 5. Health outcomes at the population level 
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117. Figure 6 reports the gain in life years and disease adjusted life years by class of age. As expected, 
interventions show to have almost no effect on people less than 40 year old. Our model incorporates 
chronic diseases typically affecting middle-aged or old-aged individuals, therefore even if interventions 
decrease the prevalence of intermediate (i.e. BMI) and proximal risk factors (e.g. high blood pressure), the 
effects on diseases are not visible because the risk factors need time to cause the disease and, in any case, 
the incidence of the diseases is so low that the effect is not appreciable.  

118. Additionally, it should be noted that gain in disability-adjusted life years is higher in the age 
group 41-80 while the gain in life years is usually higher in the age groups 81-100. This is caused by the 
interaction between the nature of chronic diseases, generally entailing a slow course of the disease before 
death, and the effects of preventive interventions which delay the onset of the diseases. As a consequence, 
in the age group 40 to 80, the decrease of new cases produce an higher gain in disability-adjusted  life 
years (i.e. with no chronic diseases). As the population gets older, the incidence of the diseases increases 
and, consequently the impact on disease-adjusted life years weakens. At the same time, in the scenario 
without interventions people who are now 80 year olds and who had developed the disease when they were 
younger start dying while under the intervention scenario they only start developing the disease. 
Consequently there is an increase in life years and a relative decrease in disability-adjusted life years. 
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Figure 6. Health outcomes at the population level by age group 
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Food advertising regulation Food advertising self-regulation 
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119. Table 3 presents a comparison of the effectiveness of the interventions at their steady state. The 
second column shows the yearly gain in disability-adjusted life years for 1 million individuals exposed to 
the intervention,. The third column illustrates the degree of population coverage at steady state (including 
the population currently exposed to the intervention plus the population previously exposed which still 
retains some benefit from the intervention). The fourth column four reports the yearly DALY gain for the 
whole population.  
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Table 3. Disability-adjusted life years gained at steady state 

Intervention 
Average effect (life 
years per million 

population) 
Coverage Total effect 

(life years) 
Years to 

steady state 

School-based interventions 685 91.3% 214,198  91 
Worksite interventions 4441 7.2% 109,495  35 
Mass media campaigns 113 79.4% 30,723  1 
Physician counselling 3357 9.7% 111,617  35 
Physician-dietician counselling  7090 9.7% 235,853  35 
Food advertising regulation 602 97.9% 201,986  82 
Food adverting self-regulation 439 97.9% 147,217  82 
Fiscal measures 735 100.0% 251,914  1 
Food labelling 850 67.9% 197,763 1 

120. Figure 7 shows the cumulative effectiveness of interventions over time. The vertical axis reports 
the number of disease adjusted life years while the horizontal axis reports the time frame of our analysis. 
Disability-adjusted life years are discounted at a 3% rate. In general, interventions targeting children (e.g. 
school-based interventions and regulation of food advertising) take longer to reach their steady state, 
therefore, their overall effectiveness, measured in a 100-year time perspective, is reduced accordingly. 

121. Intensive primary care counselling is, by far, the most effective intervention. The second best 
performing intervention, primary care counselling, yields a total effect that is only a third of physician-
dietician counselling. Fiscal measures, food labelling schemes and worksite interventions show similar 
effectiveness in the early years, but, in the long run, fiscal measures appear to have a larger impact. As 
noted in relation to previous figures, interventions targeting children yield significant results only after 
about 40 years.  
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Figure 7. Cumulative disability-adjusted life years gained (millions) over time 

 

3.3 Total costs 

122. Common beliefs about the potential impact of preventive interventions are often based on 
simplistic assumptions, which may lead to exceedingly optimistic expectations. Prevention produces 
multiple and sometimes interacting effects, which are difficult to predict. For instance, certain forms of 
prevention may substantially reduce future health care costs, but often this will not be the case. Prevention 
may reduce fatality rates associated with certain chronic diseases and extend life with those diseases, which 
may increase overall health care costs in the long run. Individuals who live longer as a result of prevention 
will also develop diseases other than those targeted by prevention, which may require treatment and 
increase health expenditure. 

123. The preventive interventions assessed in the analysis reflect a wide variety of approaches and are 
based in diverse settings. The costs associated with those interventions may arise in different jurisdictions. 
Some of the costs are typically paid through public expenditure (e.g. the costs associated with regulatory 
measures), others typically not (e.g. most of the costs associated with worksite interventions). Some of the 
costs arise within the health sector (e.g. health care costs), others arise within other sectors of government 
intervention (e.g. most of the costs associated with school-based interventions). In principle, the costs 
associated with preventive interventions and with the treatment of risk factors and chronic diseases could 
be calculated at the national level, and the economic analysis could be set in the context of individual 
countries. However, as discussed in Section II, for practical reasons all analyses so far were undertaken at 
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the regional level, with reference to a European region broadly reflecting the EUR-A WHO region, and the 
costs calculated reflect average conditions across the countries that make up that region.  

124. Figure 8 describes the total financial impact of the interventions over 100 years. The diagram 
reports both the costs of the interventions and their impacts on health expenditure. All interventions 
decrease health expenditures for the conditions explicitly included in the model (cancer, IHD, stroke, 
diabetes, high cholesterol, high systolic blood pressure), therefore effects on health expenditure are 
reported with a negative sign. A breakdown of the latter by age can be found in Figure 9. Costs reported in 
Figures 8 and 9 are expressed, respectively, in billions and millions of dollars. 

125. Physician/dietician counselling is the most expensive intervention with expected costs of about 
$540 billion (before discounting) over 100 years, while self-regulated advertising restrictions is the least 
expensive intervention, costing about $3.7 billion over 100 years.  Both self-regulation of food advertising 
and fiscal measures generate reductions in health expenditure which more than offset intervention costs, 
thus leading to savings of about $6.3 billion and $32.6 billion. 

Figure 8. Economic assessment of interventions at the population level 

 

126. Figure 9 shows the potential savings due to the interventions in 100 years, and it can be directly 
compared with Figure 7 by considering that the sum of all age groups is equal to the result depicted in the 
right panel of Figure 7. In general, interventions generate savings in most age groups but become 
consistently more expensive than the baseline in the age group 90-100. The main cause of this is the 
increased life expectancy of the population: the number of individuals and, accordingly, the number of 
individuals with a disease is higher in the intervention scenario and, consequently, the costs for treating 
people affected increase as well. It is important to emphasise that the costs illustrated in Figure 8 reflect 
health care resources devoted to the treatment of the diseases and risk factors explicitly included in the 
model. If a broader definition of health care costs had been assumed, encompassing the treatment of all 
diseases, it is plausible that overall savings would have been smaller. 
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Figure 9. Effects of interventions on health care costs by age group 
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Figure 9. Effects of interventions on health care costs by age group 
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3.4 Cost-effectiveness 

127. Figure 10 shows the cost-effectiveness ratios for each of the preventive interventions at different 
points in time over the 100 years of the simulation. Both costs and effectiveness are discounted at a 3% 
rate. Food labelling, mass media campaigns and physician-dietician counselling appear to have favourable 
cost-effectiveness ratio from the early years after their implementation. These  three interventions are 
characterized either by a relatively small cost of implementation,  about $2 per capita, combined with 
effects influencing a large share of the population or, as in the case of physician-dietician counselling, very 
large effectiveness. A second group of interventions, including physician counselling, worksite 
intervention, self-regulation of food advertising, reaches a cost-effectiveness of $50,000 after about 30 
years from the initial implementation. School-based interventions and food advertising regulation need 
more than 60 years to reach similar values. Fiscal measures generate savings shortly after their 
implementation, while food advertising self-regulation does so after about 40 years. 
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Figure 10. Cost-effectiveness of interventions over time ($/DALY) 

 

128. In the first 20-30 years of their implementation cost-effectiveness ratios tend to be extremely 
high. In general, the scale of the impact of individual interventions is limited by the difficulties involved in 
reaching a large proportion of the national population, either because only certain age groups are targeted 
by the intervention, in which case it may take many years before a large share of the population receives 
some exposure to the intervention, or because compliance rates are low, as is typically the case for several 
of the interventions examined, based on existing evidence. 

129. Figure 11 shows the incremental cost-effectiveness ratio (ICER) per disability adjusted life year 
once interventions reach their steady state. Most interventions have cost-effectiveness ratios between 0 and 
$50,000 with two interventions, namely fiscal measures and food advertising self-regulation, generating 
savings.   
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Figure 11. Incremental cost-effectiveness of interventions at steady state 

 

3.5 Combinations of interventions 

130. We evaluated the effects of possible combinations of  interventions designed to cover multiple 
age-groups with a mix of population-based and high-risk strategies. In particular we simulated three 
possible scenarios: (1) a combination of a school-based intervention, a mass media campaign and 
physician-dietician counselling;  (2) fiscal measures, food advertising regulation and a worksite 
intervention; and,  (3) a more extensive strategy entailing food labelling, self-regulation of food 
advertising, a school-based intervention, a mass media campaign and physician-dietician counselling. For 
all these combinations of interventions we assume that the combined effect is less than additive, relative to 
the effects of individual interventions. A fourth scenario was modelled including the same interventions as 
in multiple intervention 3, but assuming additive effects. 

131. Figure 12 shows health outcomes and impacts on health expenditure for the four combinations of 
interventions as well as for physician-dietician counselling alone. Results for the latter are reported for 
comparison purposes. As shown in the two figures, the approach used to calculate the combined 
effectiveness of multiple interventions does not significantly affect the results. All combinations of 
interventions, with the exception of multiple intervention 2, yield better results than physician-dietician 
counselling alone. However, it should be noted that multiple intervention 2 has a considerably larger 
impact on health expenditure than physician-dietician counselling, producing much larger savings. 
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Figure 12. Health outcomes and impact on health expenditure for combinations of interventions 
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Note:  
Multiple int 1 School-based int+mass media camp+physician-dietician couns 
Multiple int 2 Fiscal measures+food advert reg+worksite int 
Multiple int 3 Food label+food advert self-reg+school-based int+mass media camp+physician-dietician couns 
Multiple int 4 Food label+food advert self-reg+school-based int+mass media camps+physician-dietician couns (diff assumpt) 

132. Figure 13 shows the cost-effectiveness of combinations of interventions over time, along with the 
cost-effectiveness of physician-dietician counselling for comparison. All combinations of interventions 
have cost-effectiveness ratio in the same order of magnitude as physician-dietician counselling thoughout 
the simulation, with slightly higher ratios for multiple intervention 2 in the early years. Nonetheless, at 
steady state, the cost-effectiveness of multiple intervention 2 reaches a value of about $10,000/DALY 
compared to a value of $15,000/DALY for the other interventions. 
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Figure 13. Cost-effectiveness of combinations of interventions over time ($/DALY) 
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3.6 Sensitivity analysis 

133. Existing evidence suggests that the effectiveness of preventive interventions may vary 
significantly depending on the settings in which interventions are implemented and on the ways in which 
they are implemented. Therefore, as part of the sensitivity analysis, we tested the impact of possible 
variations in the effectiveness of the modelled interventions by first assuming a 30% increase in the 
effectiveness and coverage of the interventions and then assuming a decrease of the same amount. 
Columns in Figure 14 represent the effects on health outcomes and health expenditure of the average 
intervention while the error bars show the results due to the increased/decreased effectiveness. In general, a 
30% variation in effectiveness would produce remarkable effects on both health outcomes and health 
expenditure. 
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Figure 14.  Sensitivity analysis of health outcomes and impact on health expenditure for selected 
interventions 
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Note: impact on health expenditure is limited to costs for the treatment of diseases explicitly included in the model 

134. Figure 15 reports the results of the sensitivity analysis on cost-effectiveness ratios of a selection 
of two interventions (intensive counselling in primary care and worksite intervention). The cost-
effectiveness ratio of the intervention originally modelled in the analysis is depicted by the solid line, 
whereas the extreme-value interventions (± 30% of effectiveness) are illustrated by the dashed lines. While 
the two interventions had markedly different cost-effectiveness profiles in the original analysis, the picture 
is less clear after the introduction of the extreme-value bounds. For example, the lower effectiveness bound 
of the physician/dietician counselling intervention generates a cost-effectiveness profile similar to the 
highest effectiveness bound of worksite interventions. 

Figure 15. Sensitivity analysis: cost-effectiveness of interventions over time (thousands $/DALY) 

Worksite intervention Physician-dietician counselling 

135. Figure 16 shows the results of the sensitivity analysis assuming that the three interventions that 
we suppose to have long term effects on the behaviour of children have an effectiveness of 20% instead of 
a baseline effectiveness estimated at 50%. To allow a better comparison between the two assumptions, the 
three panels report the health gain and the impact on health expenditure for both the scenarios with bars in 
dark grey (those produced by assuming an impact on behaviours at 50% equals to figures 5 and 8). As 
expected, assuming a reduced effectiveness after the accomplishment of the intervention causes a decrease 
in the overall impact of the interventions. 
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Figure16. Sensitivity analysis: alternative assumptions about the long-term effects of interventions targeting 
children) 

Life years (thousands) Disability-adjusted life years (thousands) 

0

2000

4000

6000

8000

10000

school-based 
interventions

food advertising 
regulation

food adverting self-
regulation

post-int 
effect 50%

post-int 
effect 20%

 

0

2000

4000

6000

8000

10000

school-based 
interventions

food advertising 
regulation

food adverting self-
regulation

post-int 
effect 50%

post-int 
effect 20%

 

Impact on health expenditure ($/million)  

-15000

-12000

-9000

-6000

-3000

0

school-based 
interventions

food advertising 
regulation

food adverting self-
regulation

post-int 
effect 50%

post-int 
effect 20%

 

 

136. Figure 17 shows the results of a probabilistic sensitivity analysis undertaken using the software 
MCLeague. The analysis identifies “clouds” of stochastic points, reflecting possible combinations of costs 
and effects, for each intervention. Essentially, the clouds of points shown in Figure 17 for each intervention 
reflect the dispersion around the point estimates of cost-effectiveness ratios shown in Figure 10, 
respectively,  20 and 100 years after the initial implementation of the interventions. The points (i.e. cost-
effectiveness estimates) in the clouds in Figure 17 are generated by assuming that the costs and health 
effects of each intervention are drawn from normal distributions. Thus, for instance in the case of 
physician-dietician counselling at year 20, figure 10 shows a cost-effectiveness ratio of about $25,000 per 
DALY. This ratio derives from an average cost of $80 billion and an average effectiveness of 3 million 
DALYs. In calculating panel 1 of figure 17 we assume that these values are the means of two normal 
distributions (one for costs and one for effectiveness) with a standard deviation equal to 15% of the mean. 
The diagonal line in the figures delimits the threshold of $50,000/DALY, which is often referred to as a 
possible value to discriminate between efficient and inefficient interventions. Clouds below the horizontal 
axis correspond to interventions that generate savings in health expenditures which more than offset 
intervention costs; clouds above the horizontal axis and lying to the right of the dotted line have a 
favourable cost-effectiveness ratio; while interventions lying completely to the left of the line have a high 
(less favourable) cost-effectiveness ratio.  In the first panel, corresponding to 20 years after the initial 
implementation, the clouds for most interventions straddle the dotted line with only school-based 
interventions and regulation of food advertising clearly positioned to the left while physician-dietician 
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counselling and fiscal measures are positioned to the right of the threshold. The picture becomes clearer in 
the second panel (100 years after the initial implementation) where most of the interventions clearly lie to 
the right of the line. School-based interventions remain the only ones  falling across the threshold line, 
while fiscal measures and food-advertising self-regulation generate savings.  
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Figure 17. Probabilistic sensitivity analysis of the cost-effectiveness of interventions at 10 and 100 years) 
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3.7 Distributional impact 

137. Interventions have larger health effects on individuals in poorer socio-economic circumstances 
than on their better-off counterparts. This is shown in Figure 18, which depicts the gain in life years 
produced in different socio economic groups by class of age. The figure shows that gains are 
proportionally larger at older ages and among the less well-off, except in the oldest age-group. However, it 
should be noted that the health outcomes presented in this paper are based on the assumption that the 
effectiveness and the coverage of interventions is the same across population groups, which may slightly 
misrepresent the response of low-income and high-income groups to some interventions. For instance, in 
the case of fiscal measures, there is at least some evidence that the two socio-economic groups may have a 
different reaction to changes in the prices of fruit and vegetables, although studies provide conflicting 
evidence as to which group has the largest response (Allais et al., 2008; Mytton et al., 2007).  

Figure 18. Life-year gain for different socio-economic groups 
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138. Figure 19 reports the results of a sensitivity analysis carried out on the effectiveness of fiscal 
measures by employing different elasticities for high and low SES groups. Alternative sets of elasticity 
figures were retrieved from from two studies (Allais et al., 2008; Mytton et al., 2007) suggesting opposite 
relative effects of fiscal measures for individuals in high and low socioeconomic conditions. While Allais 
et al. (2008) report a larger effect of price changes in high SES individuals, Mytton et al. (2007) reach the 
opposite conclusion.. The first panel reports the results of the baseline assumption (equal elasticity for high 
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and low SES) while the other two panels show the life-year gain under the two alternative sets of 
assumptions. Adopting different elasticities does not appear to significantly affect results, as in all three 
scenarios the less well-off enjoy a larger life-year gain than the better-off. 

Figure 19. Sensitivity analysis: life-year gain for different socio-economic groups (fiscal measures) 
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139. Figure 20 illustrates the effect of interventions on overall inequalities in life expectancy and 
disability-adjusted life expectancy, measured by the Gini coefficient for life years and disability-adjusted 
life years. All interventions have a favourable, albeit small, effect on health equity. The figures should be 
read in the following way: the horizontal axis represents the Gini coefficient for the baseline scenario (i.e. 
no intervention). This means that the Gini coefficient for life years is 0.10373, whereas the one for 
disability-adjusted life years is 0.10664. The bars in the histograms show by how much each intervention 
reduces the Gini coefficient. Physician/dietician counselling has the largest effect both when considering 
life years and disability-adjusted  life years, while mass media campaigns and worksite interventions 
produce the lowest decrease of health inequality. 

Figure 20. Decrease in the Gini coefficient for life years and disability-adjusted life years due to interventions 
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SECTION IV. CONCLUSIONS 

140. Most OECD governments have undertaken actions to curb the recent rise in obesity and related 
chronic diseases. However, there is only limited evidence concerning the effectiveness and efficiency of 
doing so. The OECD joined forces with the WHO in an effort to generate new evidence on the efficiency 
and distributional impact of a range of interventions aimed at preventing chronic diseases linked to 
unhealthy diets and sedentary lifestyles. A micro-simulation modelling approach was adopted in the 
analysis, based on the best existing evidence of the epidemiology of the relevant risk factors and chronic 
diseases, and of the effectiveness of possible actions to modify those risk factors. 

141. The evidence base concerning the efficiency (cost-effectiveness) of interventions to improve diet 
and increase physical activity prior to this analysis was limited to a relatively small number of studies 
based on highly heterogeneous methodological approaches and outcome measures. This small body of 
evidence appears to indicate that interventions in at least four areas may present favourable cost 
effectiveness ratios: counselling of individuals at risk in a primary care setting; community-based 
counselling; school-based interventions; interventions on the physical environment. 

142. A modelling approach provides the most reliable means of assessing health interventions that do 
not lend themselves to testing within experimental settings. However, the advantages offered by a micro-
simulation model are inevitably associated with certain limitations, chiefly the need to combine input data 
from heterogeneous sources and the need to translate all relationships among risk factors, diseases and 
health outcomes into a mathematical form, with obvious simplifications. Further simplifying assumptions 
were required due to the nature of the input data available. In particular, the effectiveness of the 
interventions evaluated had to be assumed constant across individuals of different age, gender, and socio-
economic condition. Due to the absence of long-term follow-up data, critical assumptions also had to be 
made concerning behaviour changes following the completion of interventions. 

143. Most of the preventive interventions evaluated as part of the project appear to have favourable 
cost-effectiveness ratios. Therefore, those interventions may be regarded as efficient uses of resources 
when their benefits are measured in terms of life years, or disability-adjusted life years, gained relative to a 
scenario in which no systematic prevention is undertaken and chronic diseases are treated once they 
emerge. However, cost-effectiveness ratios do not provide information on the scale of the overall effects 
and costs associated with preventive interventions. Since the determinants of obesity are multi-factorial 
and affect all age groups and social strata, interventions tackling individual determinants or narrowly 
targeted to one groups of individuals will have a limited impact at the population level, and will not reduce 
significantly the scale of the obesity problem. 

144. Among the most important reasons for the limited overall impact of some interventions, when 
considered in isolation, are the difficulties involved in reaching large sectors of national populations and in 
securing active participation in such programmes. In fact, the interventions that are capable of reaching the 
largest numbers of individuals (e.g. mass media campaigns, or fiscal measures), are among those that 
appear to have the largest impacts, even if their effects are smaller at the individual level. Interventions that 
target younger age groups are unlikely to have any significant health effects at the population level for 
many years. The cost-effectiveness profiles of such interventions may be favourable in the long-term, but 
may remain unfavourable for several decades at the start of the interventions. 
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145. Although the most efficient interventions appear to be outside the health sector, health care 
systems can make the largest impact on obesity and related chronic conditions by selecting individuals at 
high risk and by using existing facilities, particularly in primary care, to deliver effective counselling. 
However, it is also possible that the outcomes of primary-care-based interventions appear superior to those 
of other interventions because a more detailed assessment of their impact on risk factors could be made in 
a clinical setting. 

146. Preventive interventions do not always generate reductions in health expenditure, even when the 
analysis is limited to a set of diseases that are more directly affected by diet, physical activity and obesity. 
Individuals may live longer with chronic diseases, as a result of prevention, and may survive long enough 
to experience unrelated diseases which they would not have experienced otherwise. Most of the 
interventions assessed in the economic analysis generate a requirement for additional resources to be made 
available within the health sector, in other areas of government intervention, or within the private sector. 
Interventions appear to be efficient uses of such resources, however, a large part of those resources would 
need to be made available upfront, while health returns are often delayed. Governments should determine 
what level of resources (budgets) they are willing and able to assign to prevention, and they may use the 
findings of this economic analysis to assess what portfolio of interventions would make the best use of 
such budgets.  

147. The cost-effectiveness ratios resulting from the economic analysis are generally favourable, but 
subject to a certain degree of uncertainty because of the heterogeneity and relatively wide confidence 
intervals of the estimates of effectiveness used as inputs in the modelling work. Although a range of 
sensitivity analyses confirmed that model estimates are robust, the range of variation in potential inputs 
suggests that interventions need to be very carefully designed in order to achieve at least the same levels of 
effectiveness recorded in the studies referred to in the economic analysis, at no greater cost. Given the 
degree of heterogeneity observed among interventions documented in the existing literature aimed at 
tackling the same health-related behaviours in the same settings, and the variation in the outcomes 
observed, it is likely that the ways in which interventions are designed and implemented may significantly 
affect their results. 

148. The distributional impact of preventive interventions appears generally favourable, with 
improvements both in overall inequalities in age at death and in inequalities in life expectancy and 
disability-adjusted life expectancy between socio-economic groups. However, inequalities in age at death 
appear to be reduced only to a small extent, whereas the extent to which inequalities between socio-
economic groups may be reduced depends crucially on possible differences in the effectiveness of 
interventions between the relevant groups. When equal effectiveness is assumed, interventions generate a 
greater equality of health outcomes between socio-economic groups, but responses to interventions by 
different socioeconomic groups may well vary in certain settings. 
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ANNEX 1. EVIDENCE OF THE COST-EFFECTIVENESS OF INTERVENTIONS 

REF Year of 
publication Classification Domain Country Intervention and 

description Comparator Interv/  
f-up length  Results Target population 

1 2001 Community 
Counseling Diet AU 

Interactive computer-
based 
telecommunication 
system 

do nothing 26/26 $1464 for one serve of fruit/veg 

Members of a 
multisite, 
multispecialty 
practice 

2 1998 Community 
Counseling 

Physical 
activity GB 10 week program do nothing 10/34 $3268 to move one person to recommended PA level 45-74 y olds 

inactive people 

3 2000 Community 
Counseling 

Physical 
activity US Small group meetings 

month free 
gym 
membership 

26/104 
$91/Kg lost for counseling, $170/Kg lost for gym 
memb at 52 wk; $398/kg lost fo counseling, weight 
increase for gym memb at 104 wk 

35-60 y olds & 
140% body weight 
& low expenditure 
value 

23 2008 Community 
counseling 

Physical 
activity US Promotion of walking 

using media do nothing life/life ICER $15,259/QALY 25-64 in good 
health 

23 2008 Community 
counseling 

Physical 
activity US 

Training sessions and 
phone calls to 
increase walking 

do nothing life/life ICER $29,238/QALY 25-64 in good 
health 

23 2008 Community 
counseling 

Physical 
activity US Personal trainers and 

counseling sessions do nothing life/life ICER $31,786/QALY 25-64 in good 
health 

23 2008 Community 
counseling 

Physical 
activity US Newsletter and group 

activities do nothing life/life ICER $42,394/QALY 25-64 in good 
health 

23 2008 Community 
counseling 

Physical 
activity US Health education 

through media do nothing life/life ICER $73,227/QALY 25-64 in good 
health 
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REF Year of 
publication Classification Domain Country Intervention and 

description Comparator Interv/  
f-up length  Results Target population 

23 2008 Community 
counseling Combined US 

Group/individual 
sessions, written 
material 

do nothing life/life ICER $50,110/QALY 25-64 in good 
health 

4-5 2006 Community 
Counseling Combined AU Family-based therapy 

sessions and follow-up 
current 
practice 69/life ICER $2,754/DALY Families with 

overweight children 

4-5 2006 Community 
Counseling Combined AU After-school meetings 

and exercise sessions 
current 
practice 32/life ICER $61,985/DALY to current practice Children in school 

6 2004 Community 
Counseling Combined AU Newsletter, newsletter 

& small groups do nothing 16/52 BMI increased, $3586 per /fruit/veg serving increased 
at 52 wks Cohabiting couples 

7 2001 Community 
Counseling Combined US 

Group and 
individualized 
treatment 

group 
treatment 20/32 group treatment -0.016%ow/$, combined treatment -

0.006%ow/$ 
Families with 
overweight children 

8 2005 GP counseling Diet GB Nurse behavioural 
counseling do nothing 2/50 $4,482/person changing from<5 fruit/day to >5 

fruit/day 
18-70 y old low 
income subj 

9 2005 GP counseling Diet AU Dietician counseling current 
practice 12/0 $7.3/kg decreased 25-65 y old 

overweight subj 

9 2005 GP counseling Diet AU Physician and 
dietician counseling 

current 
practice 12/0 $9.8/kg decreased 25-65 y old 

overweight subj 
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REF Year of 
publication Classification Domain Country Intervention and 

description Comparator Interv/  
f-up length  Results Target population 

10 2005 GP counseling Diet DK General practitioner 
counseling do nothing 52/life ICER $889/life year gained 

BMI>30, waist 
circumference 
(men>102, women 
>88 cm), 
dyslipidemia, type 2 
diabetes 

10 2005 GP counseling Diet DK Dietician counseling Do nothing 52/life dietician $6,495/life year gained 

BMI>30, waist 
circumference 
(men>102, women 
>88 cm), 
dyslipidemia type 2

11 1999 GP counseling Physical 
activity AU PA prescription and 

counseling 
current 
practice -/5 ICER $22,605/QALY Inactive patients 

11 1999 GP counseling Physical 
activity AU Counseling by a 

physiologist 
informational 
pamphlet 26/26 ICER $25,76/QALY on 15 years >60 y old inactive 

patients 

12 2004 GP counseling Physical 
activity NZ 

Verbal and written 
prescription and 
follow-up on phone 

do nothing 13/39 $7/Kcal spent in PA/Kg/day, $1,094/additional sub 
became active 40-79 year olds 

4-5 2006 GP counseling Combined AU Family therapy by 
psychiatrist 

current 
practice 12/life ICER $22,039/DALY 

Families with 
overweight/obese 
children 

4-5 2006 School setting Diet AU 
Classes to reduce the 
consumption of 
carbonated drinks 

current 
practice 26/life ICER $2,066/DALY on life course 7-11 year olds 
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REF Year of 
publication Classification Domain Country Intervention and 

description Comparator Interv/  
f-up length  Results Target population 

4-5 2006 School setting Physical 
activity AU Classes to reduce TV 

viewing 
current 
practice 43/life ICER $2,066/DALY on life course 

Children in primary 
school (grade 3 and 
4) 

4-5 2006 School setting Physical 
activity AU 

School session + 
events to increase PA 
 ٭

current 
practice 4/life ICER $179,068/DALY on life course 

Children in primary 
school (grade 5 and 
6) 

4-5 2006 School setting Physical 
activity AU Walking school bus ٭ current 

practice 43/life ICER $0.53 M/DALY on life course Children in primary 
school 

4-5 2006 School setting Combined AU Classes + increased 
PA ٭ 

current 
practice 156/life ICER $4,821/DALY on life course Children in primary 

school 

4-5 2006 School setting Combined AU Classes current 
practice 104/life ICER $9,642/DALY on life course Children in primary 

school 

4-5 2006 School setting Combined AU Classes current 
practice 12/life ICER $2,066/DALY on life course Overweight 7-10 

year old children 

13 2003 School setting Combined US Classes + increased 
PA ٭ do nothing 104/life ICER $4,629/QALY on life course Pupils in middle 

school 

4-5 2006 Environment 
modification Diet AU Banning TV 

advertising 
current 
practice -/life ICER $2.5/DALY on life course 

General pop (>15% 
audience <14 years 
old) 

14 2004 Environment 
modification 

Physical 
activity US Build/manage a cycle 

trial no comparator 1/0 $930/person cycling with the purpose of losing weight General pop 

15 2002 Environment 
modification 

Physical 
activity NO Build/manage a cycle 

trial no comparator -/- CB ratio 3:1 to 14:1 General pop 

16 2007 Environment 
modification 

Physical 
activity GB Build/manage a cycle 

trial no comparator -/- CB ratio 1.4:1 to 7:1 General pop 
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REF Year of 
publication Classification Domain Country Intervention and 

description Comparator Interv/  
f-up length  Results Target population 

23 2008 Environmental 
modifications 

Physical 
activity US Bike paths, fitness 

facilities, events do nothing life/life ICER $30,493/QALY 25-64 in good 
health 

24 2008 Environmental 
modifications 

Physical 
activity US Sponsored access to 

fitness centers do nothing 2/0  $-534 in total health care costs >65 year olds 

17 1995 Other Diet AU 5 a day campaign do nothing 156/1040 ICER $36/QALY 
General pop 
(average age 40 
years) 

18 1995 Other Diet US Diet regimen with 
medical check-up do nothing 76/0 $1,958/lb Obese subj 

19 2005 Other Diet US Low carbohydrate diet 
standard 
weight loss 
diet 

26/26 No statistical difference Severely obese 
subj 

20 1988 Other Physical 
activity US Jogging do nothing 1560/0 ICER $19,273/QALY 35 y old men 

21 2001 Other Combined US Correspondence 
behavioral programme do nothing -/- $11/kg lost General pop 

22 2006 Other Combined US 

Three component 
intervention of diet, 
exercise, behaviour 
modification ٭ 

current 
practice 52/life $13800/QALY ow/obese women 

>35 year olds 
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ANNEX 4. STRUCTURE OF MICRO-SIMULATION MODEL FOR ECONOMIC ANALYSIS  

Introduction 

149. The main features of the epidemiological model are described in the main text in section 2.2. In 
this annex, we describe in more detail the risk factors and diseases featuring in the CDP model. We also 
describe the basic conceptual structure (i.e. "assumptions") of the model. The definition of the risk factors, 
as well as the thresholds used to identify individuals at risk, is largely based on data provided by the WHO 
publication “Comparative quantification of health risks” (Ezzati et al., 2004). 

Detailed description of the causal web 

150. Figure A4.1 shows the overall structure of the CDP model and the interactions (represented by 
arrows) between risk factors and between risk factors and diseases.  

151. There are a total of eight classes of risk factor. Three risk factors are associated with health-
related behaviours (causally distal), one is linked with body mass (causally intermediate) and three are 
related to alterations in physiological parameters (causally proximal). Physical activity level and two 
dimensions of diet (levels of fat and fibre) are the distal risk factors. Body mass is the intermediate risk 
factor. The three proximal risk factors are levels of blood pressure, blood sugar (i.e. "diabetes") and blood 
cholesterol. Three diseases are modelled: stroke, ischaemic heart disease, and cancer (an aggregate 
category consisting of lung, colorectal and breast cancer). 

152. For all risk factors and diseases, when no interaction is modelled, the risk factors/diseases are 
assumed to be independent. The causal web shown in Figure A4.1 can be further distinguished by 
analysing it in terms of its static and dynamic components. 

Static causal web 

153. The static component of the causal web refers to that part of the general causal web shown in 
Figure A4.1 that affects an individual's health state before model time begins, in other words, at 
initialization. The initialization of an individual's health state requires the assignment of starting values for 
all individual level variables: for example, sex, age and disease and risk factor status. For validity, the 
static component of the causal web must reproduce the observed population values of the modeled 
variables in cross section. This component of the web is called "static" because it determines the value of 
variables before model time is "turned on"; thus, it does not refer to the probability of an individual's 
making a (time-dependent) transition between risk factors (say, moving from a state of low socioeconomic 
status and high fibre diet to a state of low socioeconomic status and low fibre diet) but rather refers to the 
probability of an individual's having a given risk factor profile (e.g. low socioeconomic status and low 
fibre diet) at the start of model time.  

154. The assignment of risk factor status at model initialization is done with reference both to the 
observed values of risk factor prevalence in the population as well as the assumptions used to specify the 
interactions in the static causal web. The assignment of risk factor status at initialization thus depends 
directly on the interaction relationships posited in static causal web.  
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155. When enough of these interactions are quantitatively known, they, together with the observed 
values of risk factor prevalence in the population, completely determine the joint distribution of risk factors 
in all population subgroups. The static causal web, in other words, specifies the distribution of individuals 
across risk factor states at the start of model simulation. 

156. The static causal web is represented here as a series of boxes denoting the risk factor states 
included in the model; static interactions are represented by arrows connecting the boxes (Figure A4.1). In 
the static causal web, the presence of an interaction is equivalent to saying that there is a relative risk, 
greater than (lesser than) 1, denoting the factor by which the probability is increased (decreased) of having, 
at the start of the simulation, both the condition depicted at the start of the arrow and the condition depicted 
at the end of the arrow denoting the interaction. 

157. The observed values of population prevalence for the risk factors, together with the values of 
relative risk describing the interactions, which are usually obtained from epidemiological studies, specify a 
system of linear equations. When a sufficient number of parameters (relative risk and prevalence) are 
observed, the system of equations has a unique solution determining the joint distribution of the population 
across risk factor states at simulation start. 

158. Notice that in Figure A4.1, interactions operate in a hierarchical fashion: socioeconomic status 
affects the probability of having a given fat diet, fibre diet and physical activity level at simulation start. 
These three risk factors in turn affect the probability of having a given body mass status at initialization. 
Body mass status in turn affects the probability of having a given level of blood sugar, blood pressure and 
cholesterol at time zero. 

159. The values of an individual's risk factor variables are thus assigned starting values in accordance 
with the joint probability distribution found by solving the system of risk factor prevalences and relative 
risks. 

Dynamic causal web: risk factor transitions and disease events 

160. The dynamic causal web refers to interactions occurring during the simulation, in other words, 
interactions that affect the probability of an individual's making a transition between risk factor or disease 
states. 

161. The dynamic causal web can be considered as consisting of two parts: one part reflecting 
interactions between various risk factors only and one part reflecting interactions between risk factors and 
disease events. This is not a substantive difference reflected in the technical aspects of model 
implementation, such as that between the static and dynamic causal web, but merely a conceptual 
distinction made for convenience. 

Risk factors 

162. The dynamic causal web for risk factors is depicted in Figure A4.2. Note that here the strict 
hierarchical principle no longer applies: for example, the level of fat diet affects both the probability of an 
individual's making a transition between levels of body mass as well as the probability of an individual's 
making a transition between levels of the proximal risk factor for blood sugar. Similarly, physical activity 
affects both transitions between levels of body mass and between levels of the proximal risk factors. 

163. In CDP, dynamic effects between risk factors are, for simplicity, modelled by means of a single 
parameter for each of the distal risk factors for physical activity and fat diet. The use of a single parameter 
is equivalent to a claim that the effect (in relative terms) of, for example, the level of fat diet on transitions 
between levels of blood sugar, blood pressure and cholesterol is the same for each of the risk factors for 
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blood sugar, blood pressure and cholesterol. A further simplification is made which claims that the 
magnitude of the effect of this parameter on risk factor incidence, on the one hand, and risk factor 
remission, on the other, are multiplicative inverses. "Multiplicative inverse" means that, if "RR1" is the 
effect of the risk factor on incidence, the effect of that risk factor on remission is equal to 1/RR1.  

164. Also for the sake of simplicity, it is further assumed that the interaction between the effects of the 
two distal risk factors is multiplicative and exponential in levels of the risk factor. "Multiplicative" means 
that the effect of both the medium fat diet (e.g. RR1) and the low physical activity level (e.g. RR2) on the 
transition between, for example, bodymass levels, is assumed to be equal to RR1 x RR2. Moreover, 
"exponential in levels of the risk factor" means that the effect of the fat diet "high fat" is assumed to be 
equal to RR1 x RR1.  

Diseases 

165. The dynamic causal web assumed for the effect of risk factors on transitions to disease states is 
shown in Figure A4.3. In this figure, disease states are represented by rectangular boxes while risk factor 
states are represented by boxes with rounded corners.  

166. Here again, a strict hierarchy of levels does not apply: the probability of a disease event (i.e. 
incidence, remission or fatality) for cancer is affected by both the distal risk factor for fibre diet as well as 
by the medial risk factor for body mass. Similarly, the probability of a disease event for stroke or for 
ischaemic heart disease is affected by all three proximal risk factors (blood sugar, blood pressure and 
cholesterol) as well as by the medial risk factor for body mass. 

167. In contrast with the dynamic causal web for risk factors, the dynamic causal web for diseases 
allows for either a multiplicative or an additive interaction. As before, "multiplicative" means that the 
effect of both the medium fat diet (e.g. RR1) and the low physical activity level (e.g. RR2) on the 
incidence of, for example, stroke or ischaemic heart disease, is assumed to be equal to RR1 x RR2. An 
"additive" interaction, however, means that the joint effect is assumed to be equal to RR1 + RR2 − 1 
(which is equivalent to "additive in excess risk", where "excess risk" is equal to relative risk minus 1). 

168. In general, far fewer parameters can be expected to be observed for the dynamic causal web than 
for the static causal web. In practice, only the magnitude of the interactions in the web (which are here 
called relative rates) will be known, as well as the total transition rate for the risk factor or disease (i.e. 
incidence, remission or mortality).  

Intervention analysis 

169. We consider interventions that act to improve population health status. In a typical intervention, it 
is assumed that the distribution of the population in the different risk factor subgroups is changed, i.e. from 
a "risky" distribution that may be currently observed to a "less risky", typically counterfactual, distribution. 
Implicit in this concept is the assumption that the transition rates for disease states corresponding to 
individual population subgroups defined by risk factor status are not themselves changed. Accordingly, an 
intervention lowers the total population disease rate by shifting the distribution of population from 
subgroups with higher disease rates to those with lower disease rates.  

170. Indeed, the total population disease rate is merely the weighted average of the disease rates for 
the population subgroups, where the weights are the population prevalence rates for the different 
subgroups. A typical intervention thus achieves its effect by shifting the distribution of population between 
risk groups. 
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171. In order to uniquely specify disease rates for each of the subgroups (whose size was previously 
determined by analysis of the static causal web), it is not in general enough to know merely the magnitude 
of the relative rates for each of the risk factors and the total population disease rate: additional information 
is typically required about how relative rates combine in joint risk groups. In the CDP model, this 
information comes in the form of an explicit assumption that relative rates combine either additively or 
multiplicatively for the joint risk groups. On the basis of one or the other such an assumption, it is possible 
to solve for a unique set of disease rates for all population subgroups, so long as the magnitude of the 
interactions (i.e. relative rates) is known and the total disease rate is also known. 

Figure A4.1: The static causal web for risk factor prevalences implemented in the CDP model 
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Figure A4.2: The dynamic causal web for risk factor transitions implemented in the CDP model . 
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Figure A4.3: The dynamic causal web for disease events implemented in the CDP model . 
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ANNEX 5. EVIDENCE OF THE EFFECTIVENESS OF INTERVENTIONS 

172. The main source in our search for effectiveness evaluations was a comprehensive review 
undertaken by the WHO, published under the title of “Interventions on diet and physical activity: what 
works” (WHO, 2009). This is one of the outputs of the WHO global strategy on diet, physical activity & 
health and is designed to provide a framework of “best practice” interventions for diet and physical 
activity, aimed at reducing risks of chronic non-communicable diseases. The studies included in the WHO 
review were identified through the following literature databases: Medline, Cochrane Library, Embase, 
National Research Register, HSRProj database, CDSR, CRD ongoing review-DARE, PsycINFO, 
restricting the year of publication between 1995 and (June) 2006. The studies identified evaluated group, 
community, or population level interventions, with an additional emphasis on disadvantaged settings. 
Studies of individual level interventions were not included, unless individual components were part of a 
population-based approach. In order to satisfy inclusion criteria, studies should have targeted apparently 
healthy adults and children or specific subpopulations at risk, such as overweight persons. However, not all 
of the effectiveness evidence used to model interventions (see section II) was derived from the above 
review. We retrieved and used a number of additional studies which were not covered in the review 
because of one or more of the following reasons: (i) they were published after June 2006; (ii) they were not 
indexed in the literature databases used in the above review; and, (iii) the relevant interventions were out of 
the scope of the review. 

173. In order to facilitate comparisons across studies, we grouped interventions into the eight macro-
areas defined in the taxonomy of preventive interventions proposed in Sassi and Hurst (2008). These are: 
interventions on the broader economic and social environment; interventions on the physical environment 
and transport system; interventions on the work or school environment; interventions on the supply of 
lifestyle commodities; educational interventions; health sector interventions; interventions on social and 
community networks; interventions aimed at directly influencing lifestyle choices. 

174. The reminder of this section will cover the main findings of our review. As in the section 
concerning the cost-effectiveness of interventions, we will present the different groups one by one, 
describing the common features shared by interventions in the same groups, target populations and key 
results. 

175. In total, 108 interventions extrapolated from 152 studies were reviewed. Of these, 48 aimed at 
promoting dietary changes, 26 aimed at increasing physical activity and 32 adopted a combined approach. 
The numbers of interventions per area and domain are shown in Figure A5.2. Educational interventions are 
clearly the ones that have been investigated the most. However, this group may be divided into two sub-
groups based on different approaches. Part of the interventions involved only a strictly educational 
approach where individuals, either still in school or selected among the population are taught principles of 
healthy living or educated in how to improve their behaviours. Interventions in a second sub-group 
combined the approach previously described with environmental changes, such as improvements in the 
food served in local canteens. Distribution by country is heavily imbalanced: 66 studies (61%) were 
undertaken in the US, 11 in the UK, 9 in Australia or New Zealand, 6 in Canada, 10 in other OECD 
countries. Finally, 6 studies were undertaken in developing countries. 
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Figure A5.2. Numbers of interventions per area and domain 
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176. The group defined as “interventions on the broader economic and social environment” gathers all 
those interventions implying modification of policies at national (e.g. general fiscal policies) and 
international (e.g. international trade agreements) level. In the only study falling in this category we were 
able to find, researchers assessed the effects of a policy of free fruit and vegetables delivered at home for 
low income elderly. Results would suggest a significant increase in the number of servings eaten daily and 
a related 50% increase in the individuals eating at least five portions a day. 

177. The group of interventions under the name “physical environment and transport system” includes 
policies undertaken by government offices at the national and local levels involving changes in aspects 
such as the urban environment, means of transportation, housing conditions. Most of the studies in this area 
focus on interventions aimed at increasing physical activity, for instance, by encouraging walking and 
cycling to work and to school, by increasing the safety of trails, or by organizing public events such as 
banning car circulation on certain roads during the week-ends. In general, the target of such interventions 
is not limited to any subgroup, but some studies focus their efforts on evaluating results in particular 
population groups such as employees or school children. Additionally, in no study the maximum age of 
individuals is set above the threshold of 69 years. Given the large number of individuals involved, studies 
usually report results as percentage variations in people doing exercise (e.g. after improving the safety of 
trails, children cycling to school increased by 114%). 

178. Seven interventions on diet and one intervention on physical activity fall in the category 
“interventions on the work or school environment”. Investigations in this category involve a range of 
modifications of the work environment to facilitate healthier choices. Although most studies in this area 
assessed interventions which included an educational component, their primary outcomes were 
environmental changes. Interventions generally targeted workers, with some additionally focusing on sub-
groups such as males, low-income or sedentary individuals. In some cases, interventions targeted whole 
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groups of individuals, while in other cases participation was voluntary and individuals were asked to sign 
up to specific programmes. An example of the latter is a study investigating the effects of the use of 
pedometers. Interventions are very different in their design and implementation. Most studies in this area 
investigated the effectiveness of improving the quality of food in terms of basic nutrients, or increasing the 
provision of healthy foods, for example fruit and vegetables, in canteens or cafeterias. In many cases, 
interventions were not just on food, but also on the environment in which the food was delivered. For 
example, in one experiment staff working in the canteen was taught how to better present food and posters 
showing the composition of a correct meal were displayed. Results are generally expressed in quantities of 
fruit and vegetables consumed or variations in sales of healthy foods. In three cases other parameters such 
as fat intake or BMI changes are reported. 

179. The three interventions labelled as “supply of lifestyle commodities” work essentially by 
modifying the availability of certain commodities, access to some facilities, or the composition of food. 
Target populations and methods of intervention are very different according to the domains concerned. In 
the case of diet, the only study available investigated the effects of changing the composition of cooking 
oil involving a decrease in the intake of saturated fatty acids. In the case of physical activity, two studies 
report the effects of providing free access to physical activity sessions for seniors in different 
socioeconomic conditions. In terms of results, changing oil components would significantly decrease both 
cholesterol blood levels and the estimated intake of saturated fats in males and females, while granting free 
utilization of sports centres would result in a decrease in systolic blood pressure. 

180. “Educational interventions” are by far the largest group. Most of the seventy-seven interventions 
falling into this category are addressed to students at different stages of their school education. A number 
of interventions in this group were aimed at increasing awareness of the benefits of healthy lifestyles in the 
general population, or in specific subgroups. About one third of the interventions evaluated, mainly those 
delivered in closed environments such as schools, adopted combined approaches associating education 
with environmental changes. The latter interventions are labelled in the table below as “education + 
interventions on the work or school environment”. Target populations vary according to the approaches 
used. Interventions that were merely educational targeted broader groups of individuals, generally children 
older than six and adults, with some studies targeting specific sub-groups believed to be at risk, such as 
postmenopausal women or individuals in disadvantaged socioeconomic conditions. Combined 
interventions tended to target younger groups, even though a small number of interventions were still 
addressed to adults at work. Teaching is usually aimed at promoting healthy diets, or diet and physical 
activity, rather than physical activity alone. The approach is typically through individual or group sessions, 
more often school classes. In some cases, new forms of communication of health and lifestyle messages, 
such as telephone calls or multimedia campaigns, were compared to traditional methods such as booklets 
or newsletters. When environmental modifications are included, the latter include improvements in the 
direct provision of foods, or in access to facilities for physical activity.  

181. Results are reported in different ways depending on selected objectives. In general three different 
types of results can be found: most of the studies assessed outcomes in terms of self-reported or measured 
variations in parameters used as proxies for a healthy life. Examples are numbers of servings of fruit and 
vegetables eaten in a day, minutes of physical activity undertaken, quantities of fibre or fat consumed, or 
calories spent. Some studies report changes in the level of physiological parameters such as blood 
cholesterol, BMI, weight, etc. Finally, some studies report differences in proportions of overweight or 
obese individuals.  

182. At this stage, we chose to categorize in the “health care interventions” group only interventions 
delivered by health professionals. These generally target the adult population, and often consider groups at 
risk, for example individuals with high levels of cholesterol or relatives of people who experienced heart 
problems. Interventions usually involve an initial health check-up, in one case limited only to blood tests, 
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followed by oral counselling and occasionally supported by written information. Results are generally 
expressed in terms of variations of physiological components of blood levels (e.g. cholesterol); additional 
outcomes reported in the studies include variations in BMI, blood pressure or variation in the intake of fruit 
and vegetables. 

183. Only one intervention is labelled as “interventions on social and community networks”. This is a 
multilevel intervention that, at least for a component, entailed community partnerships and involvement. 
Its main aim was to improve health behaviours through a combined approach. The target population was 
individuals older than nineteen years, without distinction. Results for this evaluation were not yet available. 

184. The last group of interventions is “direct interventions on lifestyle choices”. This class comprises 
interventions that try to directly influence choices for example by implementing policies inducing people 
towards healthier habits. These studies usually target the population in general with school students being 
the most represented. Interventions range from reducing the choice of calorie dense food in canteens to 
putting signs stating that the use of the stairs is more beneficial the elevator and inviting to do exercise. 
Results are generally expressed in terms of sale variation of food or number of individuals preferring the 
use the stairs. 

185. As noted for the review of cost-effectiveness studies, educational interventions are the ones most 
often evaluated in the existing literature. A large number of the studies reviewed here focused on 
interventions taking place either in schools or workplaces. In fact, these two environments appear 
particularly suitable for the types of interventions examined in our review. Target populations are relatively 
small, easy to reach and to monitor. Unlike the cost-effectiveness studies review earlier in this paper, only 
few effectiveness studies focused on interventions delivered in general practice settings (5% of the studies, 
compared with 26% of the cost-effectiveness analyses).  
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OECD class Domain Country Intervention and description 
Intervention 

Length / 
Follow-up 

length 
Results Target population 

Intervention on the broader 
economic and social 
environment 

Diet US 
policy of free fruit/vegetable at 
home 22/0 

increase of 1.04 servings of fruit/veg, % of elderly having >5 
servings a day from 22% to 39% low income seniors 

Intervention on the physical 
environment and transport 
system 

Physical 
activity US 

evaluation of the use of walking 
trials -/- 

beneficial in promoting PA in some groups 
gen pop 

Intervention on the physical 
environment and transport 
system 

Physical 
activity Colombia 

influence on PA of sport events 
-/- 

women who participate in ciclovia are 7 times more likely to be 
physically active women 18-69 

Intervention on the physical 
environment and transport 
system 

Physical 
activity Finland 

evaluation of the benefits of 
walking/biking to work 20/0 

VO2 max +4.5%, cycle time +10.5%, HDL +5%; heart rate -
2.5% compared to control employee 

Intervention on the physical 
environment and transport 
system 

Physical 
activity US 

improving safety in walk/cycle 
trials 104/- 

number of students walking +64%, biking +114%, car use -
39%, carpooling +91% school pupils 

Intervention on the physical 
environment and transport 
system 

Physical 
activity Australia 

organization of community walking 
events, campaign on PA, 
multimedia 

104/- 
inactive women decreased (22% vs. 15%) 

20-50 y old women 

Intervention on the physical 
environment and transport 
system 

Combined US 
funding the establishment of 
community garden -/0 

fruit/veg +0.34 servings/day, PA +0.3 sessions/week 
gen pop 

Interventions on the work, or 
school, environment Diet US education + multimedia + 

environment modification 52/52 fruit/veg intake +0.3 servings/day total, +0.16 servings/day in 
cafeterias workers 

Interventions on the work, or 
school, environment Diet Belgium education + multimedia + 

environment modification 13/- BMI +0.258, energy intake -142 Kcal/day, cholesterol intake -
16.5 mg/day male workers 

Interventions on the work, or 
school, environment Diet Denmark canteen staff better present 

fruits/vegetables 34/17 average increase 95g/customer of fruit/veg workers 

Interventions on the work, or 
school, environment Diet US 

prevention + environmental 
changes + education vs. 
education + multimedia vs. family 
involvement 

86/- 

fruit/veg intake +19% in group 3, +7% in group 2 

low-income workers 

Interventions on the work, or 
school, environment Diet US education + environment 

modification 104/- energy from fat -2.3% Kcal vs. -1.5% in control, fruit/veg intake 
+10% vs. +4% in control workers 

Interventions on the work, or 
school, environment Diet US environmental mod at work vs. 

peer groups 77/26 fruit/veg intake +0.41 servings/day low-income workers 

Interventions on the work, or 
school, environment Diet US education + environment  

modification 104/- energy from fat -0.37% Kcal, fiber intake +0.13 g/1000 Kcal, 
fruit/veg intake +0.18 serv/day workers 

Interventions on the work, or 
school, environment 

Physical 
activity Canada use of a pedometer + education 12/- decrease BMI, weight, heart rate, +3451 steps/day sedentary workers 

Interventions on supply of 
lifestyle commodities Diet Mauritius 

reduction palm oil and increase 
soy oil 260/0 

total cholesterol fell by 0.79mmol/L in men & 0.82 in women 
(p<0.001). Estimated intake of saturated fats decreased by 
3.5% & 3.6% in men & women, respectively 

gen pop 
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OECD class Domain Country Intervention and description 
Intervention 

Length / 
Follow-up 

length 
Results Target population 

Interventions on supply of 
lifestyle commodities Physical 

activity South Africa 
exercise classes 

20/- 
systolic pressure decr (147.8 vs. 143.9 gr 1) (143.0 vs. 137.4 
gr 2) 

elderlies in low 
socioeconomic 

conditions 
Interventions on supply of 
lifestyle commodities 

Physical 
activity UK free supervised PA sessions 104/- ICER 17174 £??/QALY general old pop 

Education Diet UK education, increased provision, 
newsletter, etc 39/- 50g/day increase in fruit/veg intake 6-7 & 10-11 y olds 

Education Diet US behaviour education 4/52 drop of 6.5% in cholesterol after 12 months voluntary workers with 
cholesterol >200 m 

Education Diet US multimedia computer program 
printouts 4/9 increased use of fruit/veg (results are difficult to be read) workers 

Education Diet US group/individual sessions 13/13 no signif differences in weight or BMI, cal/day from 1099.9 to 
1089.5, cal from fat from 35.9% to 32.3% 

25-55 y olds women with 
BMI>27 

Education Diet US counseling on diet change 26/- fiber +4.2 g and reduced monthly expenditure >18 women 
Education Diet US group and individual sessions 

healthy diet 104/77 fat intake from 39.7% energy to 26.4% , frui+0.53 portion/daily, 
veg +0.27 port/daily at 18 months postmenopausal women 

Education Diet US education and activities in groups 6/- 1.6 times more likely to eat fruit/veg, 0.44 more likely to eat at 
least 5 servings/day fruit/veg low income women 

Education 
Diet Canada 

group and individual sessions 
healthy diet 12/0 

cholesterol no difference, waist circum -1.3 cm, BMI -0.2, 
weight -0.4 kg 

women in charge for 
purchasing and 
preparing meals 

Education Diet US personal visits, newsletters, group 
meetings 52/- fruit/veg +0.53 por/day low socioeconomic Afro-

American parents 
Education Diet US sessions low fat healthy diet 8/- no changes in total cholesterol low-educated and 

limited income 
Education Diet US sessions + printed material + 

tailored letters 26/26 serving/day of fruit/veg +0.73 at the end low income >18 y old 
women 

Education Diet UK tailored information 1hour/6 1.06 increase fruit/veg servings/day, people eating >=5 
servings/day of fruit/veg increased to 42% from 25% 55-64 y olds 

Education Diet US advising by dieticians, phone calls 22/52 % of energy from fat decreased by 1.2% postmenopausal women 
Education 

Diet US 
intensive and maintenance 
sessions + dietitian for non-
compliants 

416/- 
intervention -0.5 kg compared to control at year 9, different 
data on weight/BMI also by ethnicity, intervention +1 serving 
fruit/veg /day compared to control 

50-79 y old menopausal 
women 

Education 
Diet US 

phone-delivered advising, tailored 
material 4/34 

no difference between control and intervention for fruit/veg 
intake 

40-75 y old with 
adenomatous colon 

polyps 
Education Diet UK brief advising 25min/26 increase of 1.4 servings of fruit/veg/day, no difference in 

plasmatic flavonol (lower coronary mortality) 25-64 y olds 

Education 
Diet Australia 

advising of doctor + dietician vs. 
dietician 52/- 

doctor+diet -6.7 kg, dietitian -5.6 kg, blood pressure improved adults with 
BMI>25/hypertension/di

abetes 
Education Diet Italy advising, written information 15min/52 BMI decreased by 0.41, fruit/veg +1.31 servings/week 18-65 y olds 
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OECD class Domain Country Intervention and description 
Intervention 

Length / 
Follow-up 

length 
Results Target population 

Education 
Diet US 

counseling end of a service on 
cancer+ mails 2/52 

0.43 servings/day at 12 months >18 y olds calling the 
cancer information 

service 
Education Diet US partially computer-assisted 

sessions +telephone contacts 6-9/52 non-signif change in cholesterol, self-reported fruit/veg +0.93 
por/day compared to control, fat intake -16 g/day 40-70 y old women 

Education 

Diet US 

intensive and maintenance 
sessions + dietician for non- 
compliants 416/- 

intervention reduced fat by 24.3 g/day compared to control: 9.1 
g from added fat, 4.6 g from meat and 3.9 from dessert; 
patterns for different ethnicities 50-79 y old menopausal 

women 

Education Diet US personalised mails, phone 
advising 4/52 improvement in fat and fiber intake low socioeconomic low 

education adults 
Education Diet UK individual nurse advising, phone 

follow-up, mail material 26/- fruit/veg +1.4 por/day, total cholesterol -0.018 mmol/l,blood 
pressure -2 mmHg 25-64 y olds 

Education Diet UK nurse advising 2/52 no differences in BMI, cholesterol, blood pressure, +1.5 
fruit/veg portions/day, +42% people eating 5 portions/day low income adults 

Education Diet US written personalized counseling  13/9 interv gr increased fruit/veg intake of 0.6 compared to control >18 y olds 
Education Physical 

activity Brazil 
multimedia campaign 

208/- 
people knowing the healthy message are more active gen pop with focus on 

students, collars and 
elderly 

Education Physical 
activity Brazil multimedia campaign walk 416/- cost saving (but do not state the comparison) student and gen pop 

Education Physical 
activity 

New 
Zealand 

multimedia campaign PA 260/- no changes in PA level, 1999:38.6% active, 2000:44.5%, 
2002:38.0% gen pop 

Education Physical 
activity Australia 

TV/magazine campaign regular 
exercise 17/0 

target group recalling the media campaign was 2.08 times 
more likely to increase its PA 

25-60 year olds 
motivated but 

insufficiently active 
Education Physical 

activity Canada campaign: walk and use of 
pedometer 52/- awareness of the campaign was associated with a 13% higher 

odds of sufficient level of weekly walking >18 y olds 

Education Physical 
activity US multimedia campaign to be more 

PA 52/- significant relationship between awareness of the message 
and PA +34%, high effect in at-risk group (low baseline) 9-13 y olds 

Education Physical 
activity US campaign to promote 30 min daily 

walking 8/0 23% increase in walkers, 32% increase of the baseline 
sedentary pop meeting the recommendation sedentary 50-65 y olds 

Education Physical 
activity US campaign to promote 30 min daily 

walking 8/4 16% from non-active to active (non-signif compared to control), 
47% increased total walking time (significant compared) sedentary 40-65 y olds 

Education Physical 
activity US advising before a routine visit 5min/5 52% adopted regular activity, 37 min/week increase in walking >18 y old sedentary 

patients 
Education Physical 

activity US counseling educational material + 
phone calls 13/26 increased amount of PA measured as a score 20-64 y olds exercising 

<15 min/day 
Education Physical 

activity US personalised counseling, fitness 
program 52/- % of inactive decreased (38 vs. 56) older people 

Education Physical US personal / group counseling, 52/- 687 kcal/week increase in energy spent in PA 65-90 y old inactive 
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OECD class Domain Country Intervention and description 
Intervention 

Length / 
Follow-up 

length 
Results Target population 

activity newsletter, phone calls people 
Education Physical 

activity US counseling, telephone-based 
program vs. group-based program 26 vs. 20/- both groups had a decrease in BMI elderlies 

Education 

Combined US counseling nurse behaviour 26/26 

cholesterol decreased by 11.5 mg/dl, systolic blood pressure 
by 3.6 mmHg, BMI by 0.5, weight by 2.8 lb at 12 month, % 
active increased by 5.9% at 7 months. Values no significative 
compared to control 

>50 y old low income 
women with at least 1 

CVD risk factor 

Education Combined UK TV campaign with booklet 7/22 obese decreased by 6%, fruit/veg intake increased by 0.8 
port/day, 39% participants increased PA 

gen pop with focus on 
overw/obese 

Education 
Combined UK 

TV campaign with booklet 
7/13 

awareness of the campaign was high in all socio-econ groups, 
memory for the message was poorer in those with lower level 
of edu and ethnic minority 

gen pop with focus on 
overw/obese 

Education Combined UK lessons 20/- no changes in overweight/obesity, increase in consumption of 
fruit/veg 5-7 y olds 

Education 
Combined US 

multimedia, information 
distribution, group sessions & 
interactive activity 

130/- 
increase in fruit/veg intake no in fat%; increase in exercising 

workers 

Education Combined US encouragements to change 
behaviours, activity 12/- 62% reported weight loss, 50% increased fruit/veg cons, 40% 

decreased TV view volunteer workers 

Education 
Combined US 

education course 
4/6 

interv gr decreased weight and % body fat significantly 
compared to control, veg servings and total steps increased 
significantly 

>18 y olds 

Education Combined US counseling, interactive sessions 12/- increase in fast walking (108.9 min/week vs. 77.5), mod walk 
(138.1 min vs. 73.7). Decr soda servings/week (2.6 vs. 1.4) 

gen pop (high % 
Spanish) 

Education 
Combined US 

workbook vs. workbook+comp vs. 
work+comp+staff 52/- 

weight -2.2, -4.7, -7.4 lb at 1 year, BMI -0.4 -0.9 -1.2, self-rep 
calories -398 -283 -324,% kcal from fat -4.3 -2.9 -4.4, blocks 
walked/day +5.9 +5.1 +3.9 

adults with BMI>25 

Education Combined US education course 4/0 weight -7.9 lb, women -6.4 lb, LDL -19.1 men, women -10, also 
others parameters decreased 

upper-middle class >40 
y olds with risk of CAD 

Education Combined Australia mail information vs. 1/2 mail+1/2 
group vs. nothing 17/52 no sign differ in BMI, LDL fell signif, HDL did not change couples living together 

for less than 2 ys 
Education 

Combined US 
sessions on healthy behavior, diet 
plan 260/- 

at 54 months: weight decreased by 0.2 lb vs. increase by 5.2 lb 
in control, LDL increased by 3.5 mg/dl vs. 8.9 in control, 
triglycerides and glucose increased more in the control 

44-50 y old 
premenopausal women 

Education 
Combined New 

Zealand 

oral advising+phone 
calls+newsletter on PA 52/- 

mean tot energy expenditure increased by 9.4 Kcal/kg/week 
and leisure exercise by 34 min/week more in intervention than 
control, no difference in blood pressure 

40-79 y olds 

Education + Interventions on 
the work, or school, 
environment 

Diet Sweden 
environment modification (fish in 
schools) 52/- 

increased consumption of fish 
14 y olds 

Education + Interventions on 
the work, or school, Diet US environment, newsletters, 

education 104/- no stat difference students 
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OECD class Domain Country Intervention and description 
Intervention 

Length / 
Follow-up 

length 
Results Target population 

environment 
Education + Interventions on 
the work, or school, 
environment 

Diet US 
education+school 
environm+parental involv 208/- 

daily fruit/veg servings increased by 0.35 
14-15 y olds 

Education + Interventions on 
the work, or school, 
environment 

Diet US 
education+environmental (food in 
school)+parental 
involvement+industry involvement 

52/- 
increase of 0.58 serving of fruit intake, decrease of 1.81 % of 
total kcal by fat 4-5 grade children 

Education + Interventions on 
the work, or school, 
environment 

Diet US 
education+environmental (food in 
school)+parental involvement  52/52 

to baseline increase of fruit/veg consumption of 1.35 serving at 
1 year and 0.59 servings at 2 years, % of cal from fat & 
saturated fat smaller in treatment 

8-9 y olds 

Education + Interventions on 
the work, or school, 
environment Diet Canada 

education+family 
involvement+enveronmental 
(snacks in school)+peer 
involvement 

52/- 

BMI increased by 0.95, body fat increased by 1.2%, fiber 
intake increase by 1.8% 7-14 y old Native 

Americans 

Education + Interventions on 
the work, or school, 
environment 

Diet US 
education+environmental (food in 
school) 129/- 

decrease of 4.1% in calories from total fat, decrease of 1.3-
1.6% in calories from saturated fat. At 5 years 50% of canteens 
met guidelines 

food service staff 

Education + Interventions on 
the work, or school, 
environment 

Diet US 
education+environment (food in 
school), parent involvement 104/- 

saturated fat from meals decreased by 3%, total fat decreased 
by 6%, serum cholesterol decreased by 6 mg/dl, 30% 
reduction in risk of elevated cholesterol 

2-5 y olds 

Education + Interventions on 
the work, or school, 
environment 

Physical 
activity France 

sport, debate on PA, social 
support 208/- 

6% decrease of children spending >3h/day in sedentary activity 
(at 6 months) 11 y olds 

Education + Interventions on 
the work, or school, 
environment 

Combined US 
PA program, nutrition, information 

12/0 
adults: BMI decreased by 0.5, % body fat 1, children decrease 
in systolic blood pressure. Both increase in fruit servings African American 

parents/studs 

Education + Interventions on 
the work, or school, 
environment 

Combined Ireland 
education+aerobic exercise 
regime 10/13 

increased intake of fruit/veg, decreased consumption of salty 
snacks 8-10 y olds 

Education + Interventions on 
the work, or school, 
environment 

Combined US 
education+exercise+environmenta
l 104/- 

decrease of 1.4% of % total energy from fat, increase of 0.76 
servings/day of fruit/veg, decrease of 0.55 h/day in TV viewing students (91% African 

American) 

Education + Interventions on 
the work, or school, 
environment 

Combined US 
education+PA program 

8/- 
no difference between classroom-based intervention and risk-
based intervention 7-12 y olds 

Education + Interventions on 
the work, or school, 
environment 

Combined US 
education+creation of a fitness 
centre 208/- 

decrease of 4.8 ounces/day/student of sugared soft drinks, no 
differences in plasma glucose level, decline in the fasting and 
30 min level insulin 

16-18 y old Native 
Americans 

Education + Interventions on 
the work, or school, 
environment 

Combined US 
education+environment (food in 
school, after school club), 
incentives 

30/- 
fasting glucose level decreased by 0.12 mmol/l, no difference 
in % body fat, increase fiber intake by 1 g/day 

4th grade low income 
Mexican American 

children 
Education + Interventions on 
the work, or school, Combined US health fair, group activities, 

newsletters, vending machines 52/- employees were 2 times less likely to lose work days due to 
health reasons workers 
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OECD class Domain Country Intervention and description 
Intervention 

Length / 
Follow-up 

length 
Results Target population 

environment 
Education + Interventions on 
the work, or school, 
environment 

Combined Greece 
education+PA program+parental 
involvement 156/- 

improvements in fitness, skinfold measure and BMI 
1st grade students 

Education + Interventions on 
the work, or school, 
environment 

Combined US 
education and activity 

11/- 
cholesterol decreases of 16 mg/dl and 5 point increase in 
fitness (VO2 max) in females, no stat sign in males students 

Education + Interventions on 
the work, or school, 
environment 

Combined Greece 
education+PA program+parental 
involvement 312/- 

smaller BMI increase compared to control, total cholesterol 
decreased by 0.27 mmol/l and LDL by 0.13mmol/l 5.5-11.5 y olds 

Education + Interventions on 
the work, or school, 
environment Combined Canada 

education+community 
activities+mass 
media+environmental (food in 
school) 

416/- 

no substantial differences in BMI and TV watching. Decrease 
in fruit/veg intake 6-11 y old aboriginals 

Education + Interventions on 
the work, or school, 
environment 

Combined UK 
education+PA 
program+environment (food in 
school) 

52/- 
no signif results 

7-11 y olds 

Education + Interventions on 
the work, or school, 
environment 

Combined US 
education+PA 
program+environmental (food in 
school)+parental involvement 

156/- 
decrease in dietary energy -265 kcal and % of energy from fat -
2.5, no change in BMI and body fat 8-11 y old Native 

Americans 

Education + Interventions on 
the work, or school, 
environment Combined US 

education+PA 
program+environmental (food in 
school)  129/- 

total cholesterol fell by 1.3 mg/dl (no signif compared to non-
interv), energy from tot fat decreased by 2.4% and from 
saturated fat by 1.4%, no changes in fruit/veg intake, no 
changes in obesity 

3th grade student 

Education + Interventions on 
the work, or school, 
environment 

Combined US CVD program: contests, groups, 
media, schools 312/- significant adverse trends for HDL and triglycerides, non-

significant reduction in sedentary lifestyle, BMI increased gen pop 

Education + Intervention aimed 
at directly influencing lifestyle 
choices Combined Australia 

store management policy 
changes, health promotion 
activities, and nutrition education 208/- 

reduction in the prev of hypercholesterolemia from 31% 
baseline to 15% at 4 years. Increase in alpha-tocapherol, 
lutein, zeaxanthin, beta-carotene, homocysteine decreased by 
3 umol/l 

aboriginals with high 
CVD/diabetes risk 

Education + Intervention on 
the broader economic and 
social environment 

Diet US 
information campaign vs. coupons 
for vegetables -/9 

coupon has direct effect increasing the purchase of veg, info 
had indirect effect through attitude. Best results when 
combined 

low income women 

Health care interventions 
Diet Australia 

cholesterol check, advising, 
written information 5min/17 

13.5% cholesterol decrease (0.84 mmol/l), no BMI changes 18-60 y old with 
cholesterol between 5.5-

7.9 mmol/l 
Health care interventions Diet UK initial health check, follow-up 

checks and advising 156/- compared to control cholesterol -0.19 mmol/l, BMI -1.4%, blood 
pressure -1.9% 35-64 y olds 

Health care interventions Diet US clinician visit, advising, phone 
counseling, information material 22/34 0.29 servings fruit/veg/day increase, 3.3% of part increased 

fruit/veg servings to at least 5/day 
18-75 y old low income 

adults 
Health care interventions Physical 

activity Finland prescription of PA 30/26 increase of 0.9 session of PA/week at 6 months 20-65 y olds 
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OECD class Domain Country Intervention and description 
Intervention 

Length / 
Follow-up 

length 
Results Target population 

Health care interventions Physical 
activity US 

education+visits+PA program 
52/52 

LDL decreased by 0.53 mmol/l, systolic blood pressure by 9 
mmHG, no difference in BMI 

<60 y old siblings of 
black patients 

hospitalized for CHD 
Interventions on social and 
community networks Combined Iran 

media, community, health system 
involvement, policy, improve 
health behaviors 

312/- 
no results >19 y olds with focus on 

groups 

Intervention aimed at directly 
influencing lifestyle choices Diet US 

environment modification 
reduction high fat choices 52/- 

to increase the rate of selection of low/moderate fat entrees 
one have to both increase their availability and decrease the 
availability of high-fat entrees; the first alone is not sufficient 

elementary school 
students 

Intervention aimed at directly 
influencing lifestyle choices Diet US 

environment modification low fat 
food+peer promotion 104/- 

10% increase in selling of low-fat food in year 1, year 2: 33.6% 
of sale of low-fat food in intervention compared to 22.1% in 
control 

secondary school 
students 

Intervention aimed at directly 
influencing lifestyle choices 

Physical 
activity US environment modification stairs in 

a bank, airport, office, university 26/- star use increased   Hispanic gene pop 

Intervention aimed at directly 
influencing lifestyle choices 

Physical 
activity US environment modification stairs in 

a mall 13/0 star use increased overall, white more than black and older 
more than younger >18 y olds 

Intervention aimed at directly 
influencing lifestyle choices Physical 

activity Australia 
environment modification stairs in 
a hospital 4/3 

stair used increased with the first interv then decreased during 
the f-up then did not significantly changed during the second 
interv and decreased below the baseline in the second f-up 

hosp workers 

Intervention aimed at directly 
influencing lifestyle choices 

Physical 
activity US environment modification stairs in 

a airport 3/- stair using increased gen pop 

Intervention aimed at directly 
influencing lifestyle choices Combined Canada 

environment modification increase 
health choices at school and 
outside 

47/- 
9% decrease of low active children, 7-25% increase in 
steps/day elementary school 

students 
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