
Epidemiologic and economic 
consequences of the global epidemics of 
obesity and diabetes
Derek Yach1, David Stuckler1 & Kelly D Brownell2

Overweight and obesity, the main drivers of 
type 2 diabetes, have long been regarded as 
health risks associated with affluence. Over 
the last decade, profound changes in the qual-
ity, quantity and source of food consumed in 
many developing countries, combined with a 
decrease in levels of physical activity among 
the population, have led to an increase in the 
prevalence of diabetes and its complications. 
Here, we present quantitative estimates of 
the epidemiological and economic impact of 
obesity and diabetes on developing countries. 
We provide the economic rationale for pub-
lic policy action. We stress the importance of 
creating a roadmap to guide the development 
of comprehensive policies involving govern-
ments and private companies, and emphasize 
the need for experimentation in building the 
evidence while testing theories.

The recent World Health Organization 
(WHO) report “Preventing Chronic Diseases: 
A Vital Investment” highlights the need for 
global action to address the major risks asso-
ciated with chronic diseases worldwide1. Of 
these, tobacco use has received the most atten-
tion so far. But in recent years, additional risks, 
epitomized by the global rise of overweight and 
obesity, and the resulting impact on diabetes, 
cardiovascular disease and certain cancers, have 
become prominent. About 1 billion people in 
the world are overweight or obese, compared 
to 850 million who are underweight.

Table 1 provides the latest estimates for obe-
sity. Although the US is the world leader, sev-
eral Latin American countries are only about 
a decade or less behind. In China alone, the 
results of a 2002 nationwide survey of 270,000 
adults indicate that 200 million people are 
overweight. Over 20% of children in major 
Chinese cities are either clinically overweight or 
obese, a rise in prevalence of 1–2% from 1985 
(ref. 2). Recent studies from India also indicate 

extremely high levels of physical inactivity in 
men and women3. Worldwide, overweight and 
obesity affect an estimated 10% of children4. 
And in opening the 18th International Union 
of Nutrition Science Congress in Durban in 
September 2005, South African Minister of 
Health Manto Tshabalala-Msimang empha-
sized that “obesity has become a global chal-
lenge. Our concern is the increasing rate of 
obesity amongst our children. Seventeen 
percent of our school learners were found to 
be overweight and four to five percent were 
obese”5.

Overweight and obesity have become to dia-
betes what tobacco is to lung cancer. Roughly 
60% of all cases of diabetes can be directly 
attributed to weight gain6. Once considered 
primarily a disease of adulthood, and hence 
labeled ‘adult-onset diabetes,’ type 2 diabetes 
was diagnosed in only 1–2% of diabetes cases 

in children two decades ago7. With the rising 
incidence of obesity, type 2 diabetes has begun 
to surface in children at alarming rates, in 
some countries representing up to 80% of all 
the cases of diabetes reported in the pediatric 
population7,8.

Several recent reviews have concluded that 
trends in diabetes strongly relate to the envi-
ronmental factors present at birth: the mother’s 
body mass index and the child’s birth weight, 
growth trajectories of children in the earliest 
years of life, subsequent eating and activity 
patterns, and behavior in adulthood. Children 
who have overweight or diabetic mothers are 
more likely to be diagnosed with diabetes. As 
with their parents, many childhood cases of 
type 2 diabetes are undiagnosed, indicating 
that the current prevalence of the disease is 
likely to be underestimated9. The relationship 
between type 2 diabetes in family members 

Table 1  Adult obesity in 2002 and estimated level in 2010, expressed as percent of 
people ≥15 years of age with a BMI ≥30.

Country                    2002                   2010
Males Females Males Females

Bangladesh 0.1 0.1 0.2 0.2
Brazil 6.9 15 12.4 24.5
China 1 1.5 4.1 3.6
India 0.9 1.1 1.7 2
Indonesia 0.2 2 0.2 3.9
Japan 1.5 1.5 2.3 1.1
Malaysia 1.6 6.8 1.7 11
Mexico 20.3 31.6 30.1 41
Nigeria 1.6 4.9 3 8.1
Pakistan 0.8 2.9 1.6 5
United States 32 37.8 44.2 48.3

World 5.7 9.4 8.0 12.3
High incomea 18.1 20.4 24.3 25.9
Upper middle income 14.0 21.1 19.7 29.0
Lower middle income 4.1 9.9 6.6 12.6
Low income 1.1 2.8 1.7 4.2

aWorld Bank Income Groups (figures in US dollars): high income, ≥9,206; upper middle income, 2,976–9,205; lower 
middle income, 746–2,975; low income, ≤745.  Data source: World Development Indicators, World Bank, Washington 
DC, 2003.
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and eventual onset in children is so close that 
some researchers are calling for children living 
in areas experiencing epidemic diabetes to be 
considered at risk10.

Figure 1 provides a summary of the latest 
current and projected estimates for the preva-
lence of diabetes11. Using modest assumptions 
about future growth, the number of people 
with diabetes will increase from 175 million in 
2000 to 353 million in 2030, with the biggest 
increases expected in India (25 million to 59 
million) and China (14 million to 25 million). 
Figure 2 indicates that diabetes will become an 
increasingly common problem in developing 
countries within 25 years.

Economic causes, costs and 
consequences of obesity and diabetes
The global emergence of obesity and diabetes 
is as much an economic issue as it is a health 
issue12,13. Physical inactivity and unhealthy diet 
have been identified as primary determinants 
of the increase in the incidence of obesity, but 
these behavioral risk factors are themselves 
manifestations of changing social and economic 
conditions. Within the past several decades, five 
developments have tipped the balance between 
caloric intake and expense to an unfavorable 
equilibrium: (i) expanding labor market oppor-
tunities for women14,15; (ii) increased consump-
tion of food away from home14,16,17; (iii) rising 
costs of healthy foods relative to unhealthy 
foods12,18,19; (iv) growing quantity of caloric 
intake with declining overall food prices20–22; 
and (v) decreased requirements of occupational 
and environmental physical activity14,23. Given 
the important role of these economic factors 
outside the control of individuals, obesity can 
no longer simply be relegated to the domain of 
personal responsibility. Preferences, willpower 
and even genetics cannot explain the increase 

in the prevalence of obesity over time; rather, 
the changing incentives that people face have 
conditioned unhealthy choices to become the 
economically smarter choices.

Economic burden of obesity and diabetes 
on healthcare systems
Beyond the toll they take on the health 
and well-being of individuals, epidemic 
obesity and diabetes impose a consider-
able economic burden on societies. There 
is a well-established body of evidence 
that the medical and treatment costs for 
these conditions siphon considerable 
resources from health systems. Table 2 
presents a sampling of the economic costs 

currently associated with obesity and diabe-
tes globally24.

Developing countries have been undergo-
ing rapid ‘obesogenic’ social and economic 
transformations and, as a result, the pace of 
nutrition transition is proceeding, even accel-
erating, at a rate never before seen in devel-
oped countries25. Seven of the ten countries 
with the greatest number of diabetics are in 
the global south. Within the next two decades, 
the number of persons living with diabetes in 
Brazil, China and India is projected to increase 
at nearly twice the rate observed in the US. As 
these costly conditions continue to strike with 
greater incidence at earlier stages of life within 
populations, the economic burden can only be 
expected to worsen.

The case of the US demonstrates the explo-
sive potential of the uncontained costs of 
obesity and diabetes. In the span of five years, 
the medical costs due to diabetes more than 
doubled, shooting from $44 billion to $92 bil-
lion. Much of this growth relates to rising lev-
els of obesity, which were estimated to impose 
health-system costs roughly equivalent to 20 
years of natural aging26. Yet despite this out-
pouring of resources, individuals are receiving 
only a fraction of the preventive and chronic 
care they need27. The largest fraction of diabe-
tes expenditures covered hospital admissions 
for the treatment of long-term complications 
such heart disease, stroke, blindness, renal fail-
ure and lower-limb amputations. At least 7% 
of these diabetes-related hospitalizations could 
have been avoided28. Nonetheless, only a small 
fraction of the resources devoted to the care 
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Figure 1  Number of people with diabetes: 2000 estimated for 2030

Table 2  Macroeconomic burden of obesity and diabetes for selected developed and developing 
countries

Country Year of estimate Total costs 
(percent of GDP)a

Percentage of 
total indirect

Reference

Diabetes
United States 2002 1.3 30.7 52

Canada 1998 0.78 30.4 53

Mexico 2000 2.6 n/a 29

Brazil 2000 3.8 82.5 29

Tanzania 1992 0.5 n/a 54

Obesity

United States 2000 1.2 47.8 55

Canada 2001 0.7 69.8 56

Switzerland 2002 0.6 n/a 57

Germany 1998 0.2 48.2 58

India 1995 1.1 67.3 59

China 1995 2.1 23.8 59
aGross Domestic Product (GDP) calculations based on 2000 constant US$ GDP estimates, World 
Development Indicators, World Bank, Washington DC, 2005. It should be noted that these costs are not 
directly comparable across studies as a result of methodological differences. But they can be viewed as 
illustrative of the sizeable and robust impact of epidemic obesity and diabetes on ‘sickness’ systems.
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of diabetes-related complications are spent 
for strategies that can help avoid obesity and 
diabetes in the first place. Today, the American 
epidemic shows no sign of receding and seri-
ously threatens to temper the gains achieved by 
reductions in the prevalence of cardiovascular 
disease.

Although the epidemics are in the early 
stages of their upward trajectory in develop-
ing countries, the economic burden is already 
very important. It is estimated that nearly one 
out of every three hospital bed-days in Latin 
America are occupied for diabetes-related 
causes, with average costs for a year of diabe-
tes care at roughly $550 per person, exceeding 
most per capita gross domestic product (GDP) 
health expenditures29. Furthermore, the costs 
associated with treating individuals with dia-
betes tend to be substantially higher than those 
for nondiabetics30.

The danger of globalizing US solutions
A major threat to the health systems of devel-
oping countries may not be only the impor-
tation of ‘Westernized lifestyles,’ but also the 
importation of Westernized medical responses. 
As in the US, healthcare services for develop-
ing countries tend to be oriented toward acute, 
reactionary medical care rather than cost-sav-
ing preventive approaches29. Many of the 
high-priced tertiary- and specialist-care treat-

ments driving growth of medical spending are 
poorly suited for developing health systems. 
The race is on for the pill to control obesity, 
with pharmaceutical companies betting heav-
ily on potential market prospects31. While this 
occurs, bariatric surgery is seen by many as the 
only proven means of reducing the impact of 
severe obesity32. Evidence of how this view is 
spreading worldwide can be seen in the recent 
formation of the Asia-Pacific Bariatric Surgery 
Group by surgeons from 11 Asian countries33. 
Research-funding agencies favor medical and 
surgical solutions over health promotion and 
health systems interventions and policies. It 
is therefore not surprising that relatively few 
large-scale, community-based interventions to 
address overweight, obesity and physical activ-
ity together have been undertaken.

Microeconomic burden of obesity and 
diabetes
The burden of obesity and diabetes on health 
systems only reflects a fraction of the finan-
cial disruptions they cause to sick individuals, 
their families and communities. Empirical 
evidence shows that the full costs of diabetes 
accrue to society through lower returns on 
education34,35, decreased household wages, 
earnings and incomes36,37, increased prema-
ture retirement and unemployment39,40, and 
higher dependence on welfare37,41. Over time, 

these indirect impacts can be more costly than 
the conditions themselves.

In poorer countries, individuals are more 
likely to pay for their own healthcare42, forc-
ing many families to finance the considerable 
costs of treatment entirely on their own. For 
diabetic individuals in India, 15–25% of house-
hold income is required to cover treatment 
costs43. In Tanzania, costs amount to 25% of 
the minimum wage or 20 times the per capita 
health expenditure44. And in Bangladesh, the 
internalized expense totals 6–12 months’ wages 
or $160 per year45. This burden is often the 
greatest for the people who are the least able 
to afford it, making these conditions impor-
tant sources of impoverishment and widening 
inequalities. A recent survey in China found 
that 30% of poor households attributed their 
poverty to healthcare costs2. Not surprisingly, 
people in developing countries reportedly 
experience financial difficulties as a result of 
diabetes, and many avoid some medical treat-
ment because of financial constraints29,30,46. 
Even when families are able to afford insulin, 
in many cases the WHO-declared ‘essential 
medicine’ is simply unavailable.

Economic rationale for prevention of 
obesity and diabetes
Concerned by the growing health and financial 
burdens amenable to primary and secondary 
prevention approaches, advocates have begun 
to call for vigorous public policy intervention 
for obesity and diabetes26. These sentiments 
have met with resistance from influential 
economists and policy analysts, who note that 
obesity is a byproduct of social progress47. 
According to them, if consumers priori-
tize prevention of these diseases, the market 
should help them to achieve those objectives, 
as evidenced by the emerging health-food and 
weight-loss markets.

To stimulate the multisectoral involvement 
that can help curtail the rise of obesity and 
diabetes, a sound economic argument must 
show that the market, left uninhibited, will 
not produce socially desirable outcomes. As an 
example, the US Office of Management and 
Budget requires analysis to identify market 
failures solved by proposed regulations before 
cost-benefit assessments are even conducted48. 
Furthermore, the rationale for intervention 
must link the causes of obesity and diabetes 
to these failures and show prospects for social 
gain. Would people be willing to pay others to 
lose weight or reduce their risk for diabetes? Do 
the short-term social gains from time savings 
of food preparation outweigh the cost of poor 
health in the future49? For obesity and diabetes, 
these arguments have not been addressed to the 
extent that they have been for tobacco.
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Figure 2  Diabetes prevalence in people over 20 years of age in 2000 and predicted for 2030 in 
countries with more than 100 million inhabitants.
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Several lines of recent evidence suggest that 
the behavioral risk factors for diabetes and 
its extended gestation period give rise to sub-
optimal market behavior. As with tobacco, 
there is evidence of i) externalities by which 
the actions of one party spill over to impact 
others not directly involved, such as the cross-
subsidization of obesity-related expenditures 
by the nonobese18; ii) imperfect and asymmet-
ric information, by which individuals cannot 
use or interpret information adequately to 
make informed decisions or one party has 
access to private information that is not shared, 
such as in the case of the nutrition labeling, 
food addiction and false or deceptive advertis-
ing24; and iii) time-inconsistent preferences or 
‘internalities, by which people fail to solve the 
tradeoff between immediate gratification and 
future harm, specifically when they expressly 
desire to behave otherwise but find themselves 
unable to do so without external ‘help’12,24. 
Each of those obstructions to the passive flow 
of markets toward efficient outcomes justifies 
a set of corrective interventions.

There is also evidence of effective and cost-
saving strategies that would not require state 
intervention. Market-driven responses are 
increasingly emerging from food companies 
that have increased their profitability by enter-
ing into healthy-food and healthy-beverage 
markets. Other companies, such as Kraft, have 
drawn lessons from the tobacco industry and 
have begun to voluntarily restrict the market-
ing of some products to children in response to 
mounting pressure from evidence that adver-
tising increases childhood obesity. Businesses 
are also increasingly becoming aware of the 
financial rewards that arise from investing in 
the health of their employees. A break-even sce-
nario for one representative international com-
pany would require reducing health risks by 
0.17% per year for 10 years50. Pfizer, for exam-
ple, has taken the lead to integrate workplace 
health promotion into its human resources 
strategy. As companies take advantage of the 
business case of these programs—a savings of 
$3 for every $1 invested on average—employee 
health will improve24.

Toward evidence-based solutions: 
an obesity and diabetes roadmap
Reports such as the WHO Global Strategy 
on Diet and Physical Activity and the recent 
WHO–Food and Agricultural Organization 
Technical Report “Diet, Nutrition and the 
Prevention of Chronic Diseases” provide guid-
ance on which policies and interventions are 
most likely to prevent and reduce overweight 
and obesity. These represent ‘best guesses’ by 
experts and governmental bodies that balance 
incomplete evidence with the need to respond 

with some action in the face of a public health 
crisis. Unlike all other major public health 
problems, there is still no demonstrated decline 
in overweight and obesity in any country or 
large section of the population outside of a war 
or famine. This suggests that a higher degree 
of experimentation that draws on sound eco-
nomic and behavioral theory is needed—as 
was the case with tobacco in the early 1970s. 
Unlike the case of tobacco, market-led solu-
tions, along with public policies, may combine 
to make healthy choices the economically easy 
and readily available choices. 

Prevention and intervention approaches 
would ideally be based on a thorough knowl-
edge of causes. In the absence of such knowl-
edge, efforts will be scattered, evaluated too 
rarely and difficult to assess in terms of impact 
on public health. There is a crucial need to 
develop a roadmap that defines appropriate 
interventions based on the causes of obesity 
at the macro- and microscopic levels from 
which a coherent prevention plan can be con-
structed.

Developing a roadmap, a process that we are 
now undertaking through the Rudd Center for 
Food Policy and Obesity, is a substantial task. 
By necessity, it will involve input on the many 
factors that affect food intake, physical activity 
and, in turn, obesity, a defined research agenda 
to complete key gaps in the causal picture, and 
a means for estimating how to have the greatest 
effect at the lowest cost.

One part of the roadmap, economics, shows 
how complex the overall picture will be. Just 
one subset of economic forces, the relative price 
of healthy and unhealthy foods, requires broad 
knowledge and analysis. In countries such as 
the US, it is less expensive (and easier) to buy 
unhealthy foods. Several factors contribute to 
this fact, including international trade policies, 
subsidies to American farmers, properties of 
the food themselves (for example, spoilage of 
processed versus fresh foods), consumer per-
ceptions of quality versus quantity of food, 
incentive to purchase some foods over other 
in large quantities (perceptions of value) and 
more. Would it be more effective to change sub-
sidies or to educate consumers about healthy 
eating? One approach (changing subsidies) 
would target upstream factors that could have 
cascading influence on factors more proximal 
to eating and purchasing foods, whereas educa-
tion is much further downstream. A completed 
roadmap would determine which approaches 
would have the greatest impact, as well as 
the factors that inhibit or promote proposed 
changes. It is important to note that roadmaps 
are likely to vary from country to country, 
given differences in political, economic and 
social structures.

What parts of a roadmap might be com-
pleted with our current knowledge? Much 
more is known about downstream than is 
known about upstream variables. For instance, 
there is a large literature on educational and 
behavioral programs aimed at helping people 
to improve their diet and increase their physi-
cal activity. Some modest successes have been 
obtained, but typically at high cost. Much less 
is known about changes targeting upstream 
variables, but there are promising leads, some 
of which come from related public health 
issues. For instance, high taxes on cigarettes 
have proven one of the most effective ways of 
reducing smoking rates. In the realm of heart 
disease prevention, large community programs 
that focus mainly on education have had lim-
ited or no effects, whereas the North Karelia 
project, which combined education with struc-
tural changes in the environment, produced 
impressive results51.

At the broadest level, the roadmap could 
begin with economic, political, social, psycho-
logical and biological factors. At the narrowest 
level, it might begin with the most proximal 
factors that affect eating and activity. In the 
case of eating, these would be taste, accessibil-
ity, convenience, cost and amount of promo-
tion. The factors that lie between the broad 
and narrow ones must be defined so that the 
prevention can be based on estimates of the 
most powerful point at which to intervene in 
the causal chain.

Conclusion
The absence of definitive evidence of strategies 
that will work to reduce overweight and obesity 
should not delay action. When several Nordic 
countries as well as Canada, New Zealand and 
Singapore pioneered comprehensive tobacco 
control in the early 1970s, they relied on sound 
economic and consumer theory. Over time, 
their intuition that smokers would respond to 
price, marketing, access to treatment and ever-
expanding education programs, has proven 
correct. Adapting these basic principles to 
the much more complex areas of food, nutri-
tion and physical activity will be tougher and 
will require broader alliances between public, 
private and civil societies. The consequences 
of inaction-reversal of steady improvements 
in life expectancy, and rising costs should be 
sufficient motivation for urgent action.

1. World Health Organization. Preventing chronic dis-
eases: a vital investment (2005).

2. Wang, L., Kong, L., Wu, F., Bai, Y. & Burton, R. Lancet 
366, 1821–1824 (2005).

3. Srinath Reddy, K., Shah, B., Varghese, C. & Ramadoss, 
A. Lancet 366, 1744–1749 (2005).

4. Lobstein, T., Bauer, L. Uauy, R. & IASO International 
Obesity TaskForce. Obes. Rev. 5 Suppl 1, 4–85 
(2004).

5. Tshabalala-Msimang, M. Speech by the Minister, Dr. 

NATURE MEDICINE  VOLUME 12 | NUMBER 1  | JANUARY 2006 65

COM M E N TA RY
©

20
06

 N
at

ur
e 

P
ub

lis
hi

ng
 G

ro
up

  
ht

tp
://

w
w

w
.n

at
ur

e.
co

m
/n

at
ur

em
ed

ic
in

e



Manto Tshabalala-Msimang at the Healthy Lifestyle 
Campaign.  15 September 2005 http://www.doh.gov.
za/docs/sp/2005/sp0918.html

6. James, W. et al. in Comparative quantification of health 
risks: global and regional burden of disease attribut-
able to selected major risk factors (World Health 
Organization, Geneva, 2003).

7. American Diabetes Association. Pediatrics 105, 671–
680 (2000).

8. Cockram, C. Hong Kong Med. J. 6, 43–52 (2000).
9. Bloomgarden, Z. Diabetes Care 27, 998–1010 

(2004).
10. Pinhas-Hamiel, O. & Zeitler, P. J. Pediatr. 146, 693–700 

(2005).
11. Roglic, G. et al. Diabetes Care 28, 2130–2135 

(2005).
12. Cutler, D., Glaeser, E.L. & Shapiro, J.M. J. Econ. 

Perspect. 17, 93–118 (2003). 
13. Drewnowski, A. Am. J. Prev. Med. 27, 154–162 

(2004).
14. Chou, S., Grossman, M. & Saffer, H. J. Health Econ. 23, 

565–587 (2004).
15. Anderson, P. M., Butcher, K.F. & Levine, P.B. J. Health 

Econ. 22, 477–504 (2003). 
16. Variyam, J. Nutrition labeling in the food-away-from-

home sector: an economic assessment. (Economic 
Research Service, US Department of Agriculture, 
2005).

17. Pereira, M. et al. Lancet 365, 36–42 (2005).
18. Finkelstein, E., Ruhm, C.J. & Kosa, K.M. Annu. Rev. 

Public Health 26, 239–257 (2005).
19. World Health Organization & Food and Agriculture 

Organization. WHO Technical Report 916 (World Health 
Organization, Geneva, 2003).

20. Putnam, J., Allshouse, J.E. & Kantor, L.S. Food Rev. 25, 
2–15 (2002). 

21. Center for Disease Control and Prevention. Morb. Mortal. 
Wkly. Rep. 53, 80–82 (2004).

22. Nielsen, S. & Popkin, B.M. J. Am. Med. Assoc. 289, 
450–453 (2003).

23. Philipson, T. & Posner, R.A. Perspect. Biol. Med. 46, 
S87–S107 (2003).

24. Oxford Health Alliance Working Group. Economic costs 

of chronic diseases and the economic rationale for pub-
lic and private intervention. (Oxford Health Alliance, 
2005).

25. Ezzati, M. et al. PLoS Med 2, e133 (2005).
26. Sturm, R. Health Aff. 21, 245–253 (2002). 
27. McGlynn, E. et al. N. Engl. J. Med. 348, 2635–2645 

(2003).
28. Niefeld, M. et al. Diabetes Care 26, 1344–1349 

(2003).
29. Barcelo, A., Aedo, C., Rajpathak, S. & Robles, S. Bull. 

World Health Organ. 81, 19–27 (2003).
30. Lin, T., Chou, P., Lai, M., Tsai, S. & Tai, T. Diabetes Res. 

Clin. Pract. 54 Suppl 1, 43–46 (2001).
31. Gura, T. Science 299, 849–852 (2003).
32. Santry, H., Gillen, D.L. & Lauderdale, D.S. J. Am. Med. 

Assoc. 294, 1909–1917 (2005).
33. Lee, W. & Wang, W. Obes. Surg. 15, 751–757 (2005).
34. Datar, A., Sturm, R. & Magnabosco, J.L. Obes. Res. 12, 

58–68 (2004).
35. Mo-suwan, L., Lebel, L., Puetopaiboon, A. & Junjana, 

C. Int. J. Obes. Relat. Metab. Disord. 23, 272–277 
(1999). 

36. Kraut, A., Tate, R., Walld, R. & Mustard, C. Diabetes 
Care 24, 64–68 (2001).

37. Cawley, J. J. Hum. Resour. 9, 451–474 (2004). 
39. Mete, C. & Schultz, TP. Economics Growth Center, Yale 

University Discussion Paper No. 846 (2002).
40. Sarlio-Lahteenkorva, S. & Lahelma, E. Int. J. Epidemiol. 

28, 445–449 (1999).
41. Cawley, J. & Danziger, S. National Bureau of Economic 

Research Working Paper No. 10508 (2004).
42. Mackintosh, M. in RUIG: Réseau Universitaire 

International de Genève/United Nations Research 
Institute for Social Development, Geneva., 2003.

43. Shobhana, R., Rama Rao, P., Lavanya, A., Williams, R., 
Vijay, V. & Ramachandran, A. Diabetes Res. Clin. Pract. 
48, 37–42 (2000).

44. Neuhann, H., Warter-Neuhann, C., Lyaruu, I. & Msuya, 
L. Diabetes Medicine 19, 509–513 (2002).

45. Kibriya, M., Ali, L., Banik, N.G. & Khan, AK. Diabetes 
Res. Clin. Pract. 46, 253–257 (1999).

46. Henry-Lee, A. & Yearwood, A. Protecting the poor and 
medically indigent under health insurance: a case study 

in Jamaica. Small Applied Research 6 (Partnerships 
for Health Reform Project, Abt Associates Inc., 
Bethesda, Maryland, 1999).

47. Lakdawalla, D., Philipson, T. & Bhattacharya, J. 
American Economic Review 95 (2005).

48. Kuchler, F. & Ballenger, N. FoodReview 25, 33–37 
(2002).  

49. Philipson, T. Health Econ. 10, 1–7 (2001).
50. Goetzel, R., Ozminkowski, R.J., Baase, C.M. & 

Billotti, G.M. J. Occup. Environ. Med. 47, 759–768 
(2005).

51. Leeder, S. Raymond, S., Greenberg, H., Liu, H. & 
Esson, K.  A rage against time: the challenge of car-
diovascular disease in developing countries. (The 
Earth Institute at Columbia University, New York, 
2004).

52. American Diabetes Association. Diabetes Care 26, 
917–932 (2003).

53. Dawson, K.G., Gomes, D., Gerstein, H., Blanchard, 
J.F. & Kahler, K.H. Diabetes Care 25, 1303–1307 
(2002).

54. Chale, S.S. Swai, A.B., Mujinja, P.G. & McLarty, D.G. 
Brit. Med. J. 304, 1215–1218 (1992).

55. US Department of Health and Human Services. 
The Surgeon General’s Call to Action to Prevent and 
Decrease Overweight and Obesity (2001).

56. Katzmarzyk, P.T. & Janssen, I. Can. J. Appl. Physiol. 
29, 90–115 (2004).

57. Schmid, A., Schneider, H., Golay, A. & Keller, U. 
Sozial- und Praventivmedizin 50, 87–94 (2005).

58. Sander, B. & Bergemann, R. Eur. J. Health Econ. 4, 
248–253 (2003).

59. Popkin, B.M. J. Nutr. 131, 871S–873S (2001).

1Yale University School of Public Health, 309 
Edwards Street, New Haven, Connecticut 06520, 
USA and  2Yale University Department of 
Psychology and Rudd Center for Food Policy and 
Obesity. Correspondence should be addressed to 
D.Y., Department of Global Health, 60 College 
Street, P.O. Box 208034 (derek.yach@yale.edu).

66 VOLUME 12 | NUMBER 1 | JANUARY 2006  NATURE MEDICINE

COM M E N TA RY
©

20
06

 N
at

ur
e 

P
ub

lis
hi

ng
 G

ro
up

  
ht

tp
://

w
w

w
.n

at
ur

e.
co

m
/n

at
ur

em
ed

ic
in

e



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts false
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.30000
    0.30000
    0.30000
    0.30000
  ]
  /PDFXOutputIntentProfile (OFCOM_PO_P1_F60)
  /PDFXOutputCondition (OFCOM_PO_P1_F60)
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f300130d330b830cd30b9658766f8306e8868793a304a3088307353705237306b90693057305f00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /FRA <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <FEFF004e00500047002000570045004200200050004400460020004a006f00620020004f007000740069006f006e0073002e0020003100350030006400700069002e002000320032006e0064002000530065007000740065006d00620065007200200032003000300034002e002000500044004600200031002e003400200043006f006d007000610074006900620069006c006900740079002e>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 782.362]
>> setpagedevice


