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In the last few years, the attention of the world has 
been dramatically drawn to the plight of those in low-
income countries afflicted with HIV/AIDS, malaria 
and tuberculosis. In contrast, the heavy burden that 
chronic diseases – cardiovascular disease, diabetes, 
respiratory ailments and cancer – impose on large 
shares of the population in low- and middle-income 
countries has received far less attention. This is 
lamentable, not only because of the pressures these 
illnesses are creating on overstretched health systems 
and the immense cost of the disease burden, but 
because the prevalence and cost of addressing these 
issues will only rise in coming years. A combination 
of fundamental structural trends – the ageing of the 
population in many large low- and middle-income 
countries, rapid urbanisation rates, and important 
changes in lifestyle (greater exposure to hypertension, 
changed diet and less physical exercise) – have 
created the preconditions for an expansion in the 
prevalence of chronic disease problems in the future. 
Add to this the fact that medical technologies for the 
diagnosis and treatment of chronic diseases continue 
to advance in sophistication and cost, and one can 
immediately see the difficult financial burden that will 
be borne by these countries in coming decades in 
providing treatment for afflicted individuals. 

This paper thus comes at an opportune moment.  It 
first underscores that chronic diseases are not simply 
diseases of the affluent, but rather affect households 
in all income strata, with incidence largely depending 
on the key risk factors underlying the incidence of the 
disease.  Diabetes, for example, is principally a disease 
of lower-income households in industrial countries, 
while in low-income countries a heavy burden is now 
borne by urban households (often from middle- and 
low-income groups) exposed to new diets. Tobacco 
consumption leads to a heavy burden of disease on 
low-income households. While the elderly certainly 
bear a heavy burden (which increases with the ageing 
of populations), working-age individuals are also 
seriously affected.

The paper then provides a careful survey of what 
economists have concluded about the costs of 
chronic diseases, not only at the household level, but 
at the level of the macroeconomy. It also highlights 
the economic rationale for governments to play a role 
in addressing the various causes of chronic disease 
at a preventative level, before the disease burden 
strikes hardest. 

Finally, the paper surveys what is known about the 
cost-effectiveness of interventions to prevent the 
occurrence of chronic disease. In many respects, 
this last discussion is the most useful because 
it underscores how much we still need to learn 

about what interventions can, at low cost, reduce 
the prevalence and severity of the various chronic 
disease problems. 

And that is only the beginning. It is increasingly clear 
that in the future, as industrial countries wrestle with 
the high cost of diagnosing and treating chronic 
diseases, more efforts will be needed by governments 
to learn how to rationalise their approach to the 
provision of treatments. Most industrial governments 
are heavily involved in the financing of medical care. It 
is thus of critical importance that they are able to judge 
the relative cost-effectiveness of the many medical 
interventions – ever increasing in their sophistication 
and cost – that are available to physicians. In 
the absence of a strategy for judging the cost-
effectiveness of alternative interventions, including 
prevention efforts, the projections of economists on 
the likely growth of medical expenditures will become 
a grim reality. And these forces will not be solely limited 
to the industrialised countries. In a globalised world, 
the pressures experienced by the most advanced 
treatments will be increasingly felt by the governments 
of low-income and middle-income countries, as they 
respond to the pressures of increasingly wired middle- 
and upper-income households.

Peter Heller
International Monetary Fund  
Deputy director of the Fiscal Affairs Department
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A note on terms and definitions
‘Chronic disease’, according to the World Health 
Organization (WHO), comprises the major 
chronic conditions of heart disease and stroke 
(cardiovascular disease), cancer, chronic respiratory 
disease and diabetes. There are many other chronic 
conditions, including mental disorders, vision and 
hearing impairment, oral diseases, bone and joint 
disorders and genetic disorders – these are not 
addressed in this paper.

Over half of the deaths in the world are due to just 
four chronic conditions – diabetes, lung diseases, 
some cancers and heart disease – caused by three 
risk factors – smoking, poor diet and lack of physical 
activity. For the purposes of this paper, the main 
risk factors that give rise to chronic conditions 
are considered to be obesity, poor diet, physical 
inactivity, and tobacco and alcohol consumption. The 
prevalence of overweight and obesity is commonly 
assessed by using body mass index (BMI), defined 

About this document
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as a person’s weight in kilograms divided by the 
square of their height in metres (kg/m2). A BMI over 
25 kg/m2 is defined as overweight, and a BMI of over 
30 kg/m2 as obese. These markers provide common 
benchmarks for assessment, but the risks of disease 
in all populations can increase progressively from 
lower BMI levels. 

Following the WHO in Preventing Chronic Diseases: 
A Vital Investment (WHO 2005), this paper uses the 
term ‘chronic disease’ in place of ‘non-communicable 
disease’ because ‘it suggests important shared 
features: chronic disease epidemics take decades to 
become fully established; given their long duration, 
there are many opportunities for prevention; they 
require a long-term and systematic approach to 
treatment; and health services must integrate the 
response to these diseases with the response to 
acute, infectious diseases’. The authors of this paper 
recognise the many difficulties in finding an accurate 
vocabulary to discuss chronic, non-communicable 
or what some call ‘lifestyle’ diseases, and that some 
diseases referred to as ‘chronic’ in this paper may 
actually be acute (such as some forms of heart 
disease), just as some communicable diseases (such 
as HIV/AIDS) may assume ‘chronic’ characteristics.  

Frequent reference is also made to the World Bank’s 
classification of economies by per-person gross 
national income as low income, lower-middle income, 
upper-middle income and high income. They are 
defined as follows: high income, ≥US$9,206; upper-
middle income, US$2,976–$9,205; lower-middle 
income, US$746–$2,975; low income, ≤US$745 
(World Bank 2003). 	

A note to readers	
This paper addresses both technical and non-
technical readers. For an abridged experience of 
the report, the following guide may provide useful 
shortcuts for both types of readers.

For non-technical readers, key points have been 
highlighted throughout the paper, using the symbol 
indicated here in the margin.  Reading this highlighted 
information in conjunction with the Introduction 
and Conclusion (Chapters 1 and 6) provides a 
good overview of the central points of the case and 
its assumptions. It should leave the reader with a 
serviceable understanding of where chronic diseases 
are concentrated, what they cost, when intervention 
is justified to address the burden of disease, and the 
quality and costs of possible interventions – at the 
current state of knowledge.

• ��Who is affected by chronic disease 
is addressed in Chapter 2

• �The costs of chronic disease are 
the subject of Chapter 3

• �The theoretical argument for government 
intervention is elaborated in Chapter 4

• �A summary of cost-effective interventions 
is provided in Chapter 5

• �For a review of major areas for improvement 
of research see Chapter 6

Technical readers will find more elaborate discussions, 
for example, of how costs are determined and evaluated 
and the methodological difficulties in determining the 
origins of costs and causality in Chapter 3. In particular, 
Box 2 touches upon the econometric challenges 
presented by standard statistical techniques. Chapter 
6 contains specific suggestions for improvements to 
data-collection techniques, as well as areas of research 
that deserve further consideration.	

A note regarding the Web-Annex
Further background material in the form of figures and 
tables is provided in a Web-Annex, found by following 
links from http://www.oxha.org/initiatives/economics. 
Each Web-Annex figure and table is referred to in the 
text at the relevant location.	
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Executive summary

Chronic diseases account for the greatest share 
of early death and disability worldwide. Over the 
next few decades this burden is projected to rise 
particularly fast in the developing world. The lack of 
research on the economic implications of chronic 
disease contrasts with the available knowledge on the 
sheer epidemiological burden of the problem. This 
paper assesses and evaluates the current state 
of knowledge, with a primary focus on low- and 
middle-income countries, and a secondary focus 
on high-income countries (where information on the 
former is lacking). Very few such attempts have been 
undertaken, especially with an interest in developing 
countries. Thus a critical review of the available 
evidence is a necessary first step in exploring the 
case for governments and donors to invest in chronic 
disease prevention and in clarifying areas in which 
further research is required. 

As the evidence is complex, the report should 
meet the needs of technical audiences for whom 
detailed knowledge is central as well as be 
accessible and useful to those for whom synthesised 
understandings are sufficient.	

Who is affected by chronic diseases?
Chronic diseases have traditionally been considered 
‘diseases of affluence’ that affect only the elderly 
and wealthy. While the observed patterns defy over-
simplified conclusions, the data presented in this 
report strongly suggest that chronic diseases and 
related risk factors impose a significant burden on 
both the poor – across countries and within countries 
– and those of working age. To the extent that the 
traditional view has prevailed among economists, it 
may be partly responsible for the lack of research 
into the economic implications and public-policy 
relevance of chronic disease.

Chronic diseases account for the largest share of the 
overall mortality in all regions of the developing world, 
except sub-Saharan Africa. While the prevalence of 
risk factors varies across countries, it is clear that 
they are significant in countries other than the most 
affluent. Within countries, in particular low- and 
middle-income countries, the picture is clearest for 
smoking (which is concentrated among the poor) 
and female obesity (where above a fairly low national 
per-person income level, the burden is concentrated 
among the poor). The picture appears more mixed for 
other indicators, such as physical inactivity. 

Contrary to widespread views, a substantial share of 
the chronic disease burden rests on the shoulders of 
working-age populations (even when ‘working age’ 
is conservatively defined as 60 years or younger), 

particularly in developing countries. Approximately 
80% of all disability-adjusted life years (DALYs) are 
lost due to chronic disease before age 60 in low- 
and middle-income countries. Yet, even the disease 
burden on the elderly has a significant and sometimes 
underappreciated economic impact.

What are the economic consequences of 
chronic disease and related risk factors?
The report distinguishes three (partly overlapping) 
sets of evidence that illustrate the economic impact 
of chronic disease: ‘cost-of-illness’, microeconomic, 
and macroeconomic data. Taken together, there exists 
evidence enough to conclude that there are important 
economic consequences of chronic disease 
– important for the individual and his/her family, but 
also potentially important for the economy at large. 
Chronic diseases and related risk factors have an 
impact upon consumption and saving decisions, 
labour-market performance, and human-capital 
accumulation. There is also recent evidence that 
chronic diseases have significantly detracted from 
economic growth in high-income countries. To the 
extent that this evidence points to future impacts in 
developing countries, it may function as a reminder to 
policymakers to act now to stem the growing burden 
of disease in addition to health as a means to promote 
economic development.	

Are there market failures 	
that justify public-policy intervention 	
to prevent chronic disease?
It is far from obvious that there is an economic 
justification for governments to interfere in the private 
sphere of the individual, especially as the largest share 
of the costs of disease are borne by the individual 
directly concerned (i.e. they represent private or 
‘internal’ costs). There are, however, conditions under 
which the market fails to achieve socially optimal 
outcomes on its own, potentially justifying government 
intervention to improve social welfare. There are four 
potential market failures for the risk factors that give 
rise to chronic diseases: externalities, non-rational 
behaviour, insufficient and asymmetric information and 
time-inconsistent preferences (which cause problems 
of self-control over time). Since there is little work that 
has directly examined the rationale for intervention 
against chronic disease in developing countries, 
much of the evidence discussed relates to developed 
countries. In short, the main conclusions of this 
chapter are as follows:

•  �The presence of health or social costs of an 
individual’s unhealthy behaviours that are borne by 
society at large (‘externalities’) or by family members 
(‘quasi-externalities’) may represent a justification 
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for intervention, although the former, in particular, are 
typically not considered to be large in comparison 
with internal costs. 

• �There is widespread recognition that parts of the 
population, in particular children, are not (yet) the 
rational actors that economic theory assumes. 
Therefore, interventions that protect children stand a 
good chance of finding support. 

• �Information is a public good and as such it will 
generally be undersupplied compared to the social 
optimum. Hence, there is in principle a case for 
governments to intervene to provide information, 
especially in developing countries.  

• �A recently defined justification for intervention, 
grounded in behavioural economics, is the idea of 
time-inconsistent preferences (giving rise to ‘intra-
personal’ externalities or ‘internalities’): individuals 
accept instant gratification at the expense of their 
long-term best interests. 

Though more research is needed, the latter argument 
(as well as non-rational behaviour and imperfect 
information) can in principle justify an acceptance of 
some of the large internal costs of chronic diseases as 
relevant to public policy, on top of any external costs 
that may exist.	

Is there evidence that interventions 	
can prevent chronic diseases 	
for a reasonable cost?
There is evidence that cost-effective interventions 
exist to address chronic disease in developing 
countries. Some of this evidence has come from 
studies carried out in developing countries, some 
is from modelling based on available data, and 
some is from experience in developed countries 
that suggests a likelihood of cost-effectiveness in 
developing countries. 

Cost-effective interventions include tobacco-
cessation programmes, tobacco taxes, contextually 
appropriate mass-media education campaigns to 
improve diet, community-based physical activity 
programmes, and secondary prevention through 
pharmacological interventions. However, much more 
investment in carefully designed and conducted 
interventions trials in developing countries is needed. 
Many of the interventions that are generally thought 
to be effective or even cost-effective have not been 
evaluated in a developing-country context. Because 
there is little economic incentive for the private sector 
to conduct such research, it could be an excellent 
investment for the public sector as the burden of 

chronic diseases grows with ageing populations and 
the factors contributing to many chronic diseases 
spread around the world.

Overall, though significant evidence is available 
to suggest that chronic diseases merit a marked 
increase in policy attention, there remain gaps that 
point to a need for more research on the burden 
and cost of chronic diseases, as well as on the 
effectiveness and cost-effectiveness of interventions, 
particularly for developing countries.  
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1. Introduction

It is well documented that in public health terms 
chronic diseases have come to ‘matter’ in developing 
countries, where they impose a sizeable and growing 
disease burden (WHO 2005, Strong et al. 2005). The 
Global Burden of Disease (GBD) project estimates that, 
as of 2002, chronic or non-communicable conditions 
accounted for 54% of deaths in low- and middle-
income countries, compared with 36% attributed 
to communicable (i.e. infectious) diseases, maternal 
and perinatal conditions and nutritional deficiencies. 
The share of chronic conditions is predicted to rise to 
65% by 2030 (Mathers and Loncar 2005). There is also 
reason to believe that in public health terms developing 
countries may be particularly affected as chronic 
diseases spread around the globe, and that they may 
be less able to cope with the adverse impacts brought 
about by chronic disease (Schmidhuber and Shetty 
2005). [Please see ‘A note on terms and definitions’, 
above, for discussion of terminology and how chronic 
diseases are defined.]

Despite the unambiguous predominance of 
chronic disease in sheer epidemiological terms, the 
economic dimensions of the growing disease burden 
have not been thoroughly documented – particularly 
in the developing-country context.1 In recent years, 
economists have dedicated significant attention 
to the analysis of communicable and nutritional 
diseases affecting mothers, children and the poor. A 
large share of this work has been summarised by the 
Commission on Macroeconomics and Health (CMH 
2001). Diseases and conditions such as HIV/AIDS, 
malaria, tuberculosis and child malnutrition have been 
singled out as key factors holding back the economic 
development and poverty-reduction efforts of many 
developing countries. Perhaps in recognition of the 
comparatively strong available economic evidence, 
the policy attention devoted to those diseases has 
increased markedly. This is reflected in the explicit 
inclusion of several communicable and child/maternal 
conditions in the Millennium Development Goals, the 
core set of development objectives that the international 
community set for itself in 2000. By contrast, there is 
a relative lack of evidence regarding the economic 
burden of chronic diseases. 

This paper fills in some of these gaps by collecting 
and evaluating the current state of knowledge, with a 
primary interest in low- and middle-income countries. 
Evidence from high-income countries is also presented 
because in some cases it is the only data available 
and in others it may be instructive. In addition, few 
comprehensive discussions of the available economic 
data, even from developed countries, exist.

Over the course of this report, five central arguments 
are set out. First, chronic diseases are not limited to 

wealthy nations and the rich within countries, nor do 
they afflict only the elderly. These findings should 
provide an incentive for reconsidering the costs that 
chronic diseases impose on a global scale, as well 
as the potential motivation for policy action on equity 
grounds (Chapter 2). 

Second, the economic burden of chronic disease is 
manifold in all levels of society, imposing costs at the 
individual, family, community and national levels. Partly 
overlapping sets of evidence – comprising ‘cost-of-
illness’, microeconomic, and macroeconomic data – paint 
a nuanced but coherent picture of significant costs. 
Simultaneously, there are important barriers to accurately 
determining the cost of chronic disease, which could be 
overcome by future research (Chapter 3). 

Third, there are conditions under which the observed 
economic consequences of chronic disease or related 
risk factors can justify public-policy intervention from 
an ‘efficiency’ perspective. Although it is often fiercely 
denied that there exists a justification for governments 
to interfere in the private sphere of the individual 
(see Financial Times, 3 September 2006), there are 
conditions under which the market fails to achieve 
socially optimal outcomes. In these cases, there are 
grounds for governments to step in, with the aim to 
improve net social welfare (Chapter 4). 

Fourth, effective interventions that improve social 
outcomes do exist, and they are available at reasonable 
cost. This is critical because the presence of a market 
failure – should one exist – only represents a complete 
justification for government action if there are also cost-
effective, evidence-based interventions at hand. Primary 
prevention, which occurs before any disease has 
been detected, is emphasised and includes tobacco-
cessation programmes, tobacco taxes, mass-media 
education campaigns and community-based physical 
activity programmes. These interventions can improve 
health without heavy reliance on a sophisticated health 
system, which is often not widely available in developing 
countries (Chapter 5). 

Fifth and finally, there are significant gaps in current 
knowledge and research, especially as they relate 
to developing countries. Though there is a growing 
evidence base, more evidence on the economic 
consequences of disease, public-policy rationales and 
– above all – the cost-effectiveness of interventions is 
urgently needed (Chapter 6). 

With a clearer picture of the real scope of the 
economic consequences of chronic disease should 
come more informed policymaking and better 
opportunities to improve the quality of life of millions 
of people worldwide.
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Two fundamental notions have characterised the 
common perception of chronic diseases: they 
are concentrated among the rich and among the 
elderly. Yet neither of these notions fully stands 
up to the recent empirical evidence. In addition, 
they contribute to a misunderstanding about the 
real costs of chronic disease, which may have 
consequences for how policymakers view the 
importance of investing in their prevention and 
control. If chronic diseases are ‘diseases of affluence’, 
indicating wealth rather than poverty, there is limited 
motivation – from an equity standpoint – for economic 
policy to confront the problem (section 2.1).  If chronic 
diseases strike only toward or after the end of working 
age and, hence, after the lifetime productive contribution 
to the economy has been delivered, then early death 
or disability due to chronic disease may not represent 
a significant economic loss (section 2.2). In addition to 
not corresponding to the evidence, this is based on a 
misconception of what constitutes ‘economic value’.	

2.1 �The relationship between chronic disease 
and economic wealth

To determine whether chronic diseases can really still 
be considered ‘diseases of affluence’, at least two 
questions can be asked: ‘Do chronic diseases only 
affect rich countries?’ and ‘Do chronic diseases affect 
only the rich within countries?’ Although it becomes 
clear that recent epidemiological evidence contradicts 
the ‘diseases of affluence’ notion, the actual picture 
that emerges, especially regarding the distribution of 
chronic disease and risk factors within countries, is 
more nuanced than is often indicated in the literature.	

2.1.1  �Do chronic diseases 	
only affect rich countries?

It is possible to test whether chronic diseases affect 
poor countries in at least two ways: 1) by examining the 
overall burden of disease across countries or regions, 
and 2) by examining the prevalence of risk factors, such 
as smoking and body mass index (BMI), in relation to 
wealth. Overall burden can be measured by mortality 
(the number of deaths due to a particular cause) or 
by disability-adjusted life years (DALYs). Rather than 
measuring deaths exclusively, DALYs capture both 
mortality and morbidity in a single measure that 
accounts for both the time lived with a disability and the 
time lost to premature death. Mortality and morbidity 
data are highly relevant as they describe the current 
scope of the chronic disease burden worldwide.  
However, risk factor data is intriguing in that it can 
illuminate the possible future shape of the disease 
burden – where risk factors are prevalent, a future 

burden is likely.  In addition, risk factors are relevant 
to discussions of the prevention of chronic disease 
because most preventive interventions will be targeting 
risk factors either directly or indirectly.2 

The overall burden of chronic diseases
Determining whether chronic diseases impose a 
‘considerable’ share of the disease burden in poor 
countries can be done making use of the wealth of data 
available from the recent Global Burden of Disease 
(GBD) project.3 Most of the data come in the form of 
regional aggregates (by geographical location and 
income category), although some of the data are broken 
down to the country level. Projections of future cause-
specific death and disease burdens are also available, 
which can give some indications of how the relative 
weight of chronic diseases may evolve.4 (It should 
be noted that the GBD terminology refers to ‘non-
communicable diseases’ rather than ‘chronic diseases’.)

The GBD project has aggregated regional data about 
causes of death into four groups according to the 
income categories used by the World Bank: low, 
lower-middle, upper-middle and high income. This 
classification can be used to understand whether 
chronic diseases account for a high or even the highest 
share of deaths or of DALYs in poor and rich countries. 
In judging whether a given share of chronic diseases 
is high, it can be compared to the share accounted 
for by the other two main disease categories:5 1) 
communicable, maternal, perinatal and nutritional 
conditions (for the sake of brevity, all diseases in this 
category are subsequently referred to in this paper 

2. ���The distribution of chronic disease 	
by wealth and age

Chronic or noncommunicable diseases

Communicable, maternal, perinatal and nutritional conditions

0%

20%

40%

60%

80%

100%

Injuries

High incomeUpper-middle incomeLower-middle incomeLow income

Source Mathers et al. (2003)
Note Although the category ‘Injuries’ is included here, it is not included in the 
following figure.  
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as ‘communicable’) and 2) injuries. The data show 
that in all but the low-income countries, chronic 
conditions account for a greater share of deaths than 
communicable diseases (see Figure 1). (A similar 
picture is obtained when looking at DALYs instead of 
deaths – see Web-Annex,* Figure A 1.)   

The disaggregation by income group depicted in 
Figure 1 may hide important geographical differences. 
Looking at the geographical break-up only among 
low- and middle-income regions, it becomes obvious 
that what has been driving the higher share of 
communicable diseases in the low-income group 
is actually the extraordinarily large share of this 
disease category in sub-Saharan Africa. In all other 
geographical regions, the largest share of mortality is 
accounted for by chronic diseases (see Figure 2). The 
same qualitative picture obtains when looking at the 
country-specific GBD data from Mathers et al. (2003). 
When looking at DALYs instead of deaths, South 
Asia joins sub-Saharan Africa as the second region in 
which, by a narrow margin, communicable diseases 
still account for a higher share of the disease burden.

Not only do chronic diseases compose a 
‘considerable’ share of the overall disease burden 
in low- and middle-income countries, they in fact 
account for the major share of the mortality burden 
in all places outside of sub-Saharan Africa. This 
begs the question of how the picture is expected to 
change in the near future. Given past trends and the 
nature of the epidemiological transition, the relevant 
question is not if but when chronic diseases will 
overtake communicable and other diseases also in 
the low-income countries (see Figure 3).

Recent WHO projections show that chronic 
diseases will be the biggest contributor to mortality 
in low-income countries before 2015, and in terms of 
DALYs before 2030 (see Web-Annex, Figure A 2). In 
other regions, the predominance of chronic disease 
will increase further (see Web-Annex, Table A 1).

The burden of chronic disease risk factors 
In addition to overall disease burden, risk factors can 
be examined to assess, from a different angle, the 
potential burden that chronic diseases impose on the 
poor. The data presented below track in a very simple 
manner whether risk factors relevant for chronic 
disease are more prevalent in rich countries compared 
with poorer ones.

Data about risk factors typically come from primary 
survey data and serve as a complement to the GBD 
method of estimation. The data presented in this 
section and in the Web-Annex (Figures A 3 – A 8) 
are drawn mainly from the WHO’s Global InfoBase6 
(covering mean BMI, overweight and mean systolic 
blood pressure), the WHO’s World Health Statistics 
2006 (covering adult smoking prevalence),7 and the 
WHO’s Global Alcohol Database (covering alcohol 
consumption).8 It must be emphasised that the 
relationships depicted by this data merely describe 
associations between risk-factor prevalence and 
wealth and do not necessarily imply that one causes 
the other.  (In the graphs, a non-linear regression 
line is chosen, in contrast to a linear regression line 
whenever the square term of a non-linear regression is 
statistically significant at least at the 5% level.)
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* The figures and tables of the Web-Annex are available through the Oxford Health Alliance website at http://www.oxha.org/initiatives/economics.
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For many risk factors an inverted U-shape seems to 
describe the relationship to per-person gross domestic 
product (GDP) better than a linear one. At first 
sight this seems broadly in line with the hypothesis 
proposed in the recent public health literature (Yach 
et al. 2004): consumption of tobacco, alcohol and 
foods high in fat and sugar grows in conjunction with 
economic wealth, and then begins to fall when certain 
levels of wealth are reached (see Figure 4 for BMI). 

However, data suggest that the variation around the 
curve is very large. Namibia, for instance, has a per-
person GDP of US$1,805 and a mean BMI of only 
21.5 among men, while Micronesia, at only marginally 
higher income (US$1,818), records a mean male BMI 
of 32.6 – higher than any other country in the world. 
Much of the increasing slope (before the turning point) 

is driven by low levels of BMI in the poorest countries, 
specifically those of sub-Saharan Africa, but even 
within that region there is notable variation. A line 
that would measure the relationship excluding these 
countries would be essentially flat, implying that mean 
BMI would be about the same in both rich and (fairly) 
poor countries. The variation around the mean trend 
appears even larger for women (see Web-Annex, 
Figure A 3). The U-shape tends to be more visible if 
the indicator is the percent of overweight people per 
country (see Web-Annex, Figures A 5 and A 6). In 
particular, there is a steeper positive relationship in the 
poorest countries (per-person GDP of approximately 
US$1,000), which is driven almost exclusively by low 
prevalence rates of overweight in these areas. 

By contrast, for another risk factor – systolic blood 
pressure in women – the regression line is flat, with 
no statistically significant relationship to per-person 
GDP at all (the same is true for men – see Web-Annex, 
Figure  A 4), suggesting that economic ‘affluence’ is 
not associated with this particular chronic disease risk 
factor (see Figure 5).

As for the global pattern of tobacco consumption, 
the regression line again suggests an inverted U-
shape, indicating that as countries begin developing, 
smoking prevalence tends to increase; once a certain 
economic development level is reached, smoking 
prevalence declines (see Figure 6).  

However, this interpretation must again be qualified 
by the substantial variation around the potential 
mean trend, in particular at the low-income end 
of the distribution. It is worth noting that in many 
poor countries the prevalence of smoking is much 
higher than in most high-income countries.  A 
different pattern seems to hold in the case of alcohol 

Source WHO Global InfoBase 
(http://www.who.int/ncd_surveillance/infobase; accessed 14 July 2006) 
Note The sample comprises 170 countries and the robust regression results are: 
Male BMI = 23.7 + 0.35 GDPpc - 0.0078 (GDPpc)2 (R2=0.29).  
The coefficients are significant at the 1% level.
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consumption, which appears to be increasing with 
wealth (see Web-Annex, Figure A 8). There is again, 
however, large variation around the mean trend.  

The important conclusion from these rather crude 
exercises is that the actual distribution of risk factors 
for chronic disease across countries does not follow 
a simple pattern. Depending on the risk factor 
considered, there may be a marginal positive relation 
to economic wealth (e.g. alcohol consumption), 
no obvious relationship at all (e.g. systolic blood 
pressure) or an inverted U-shape relationship (e.g. 
smoking prevalence, BMI and overweight).9 Overall, 
the notion that chronic disease risk factors are 
significant only in the most affluent countries can be 
safely dismissed in the light of the above data.

2.1.2  �Do chronic diseases only affect 	
the rich within countries?

Looking at the correlation between income and 
chronic disease risk factors within countries is no 
less important than looking at differences between 
countries.  A valid criticism of the health-related 
Millennium Development Goals (MDGs) illustrates this 
point: the health-related MDGs were formulated in 
terms of national averages, such that a given country 
can reach the target of a two-thirds reduction in child 
mortality without necessarily improving the relative 
position of the poor within the country (Gwatkin 2002). 
Hence, a monitoring of ‘progress for the poor’ worth 
its name requires monitoring of how the poor are doing 
within countries relative to the rich. This is of course 
relevant in the context of chronic disease, too.10 The 
cross-country patterns presented in the previous 

section could still be compatible with the affluence 
paradigm if the rich within each country primarily 
accounted for the burden of chronic disease. If this 
were the case, then from the perspective of a national 
policymaker, chronic disease prevention could hardly 
be considered a priority in addressing the needs of 
the poor.  The present section provides a snapshot 
of poor/rich differences in chronic diseases and – in 
particular – in relevant risk factors within countries. 

Few studies have examined the within-country 
distribution of chronic diseases or their risk factors 
over a worldwide set of countries. However, a fair and 
growing amount of material for high-income countries 
(see e.g. Mackenbach 2005) almost unanimously 
shows that the poor within countries carry a higher 
chronic disease burden than the rich. Much less 
empirical evidence is available from developing 
countries – in large part due to the lack of surveys 
that would allow an assessment of chronic disease 
conditions by socioeconomic status. 

On balance, the evidence available for developing 
countries suggests a somewhat less straightforward 
within-country pattern than in high-income countries, 
with notable differences depending on the risk factor 
considered and on the proxy for socioeconomic 
status that is used to distinguish ‘the poor’ from ‘the 
rich’. Perhaps the clearest picture relates to tobacco 
consumption. As was extensively documented by 
the World Bank (Jha and Chaloupka 1999, Bobak 
et al. 2000), in the vast majority of low-, middle- and 
high-income countries, smoking prevalence is higher 
among the poor (the proxy for poverty in this case was 
educational attainment). Somewhat surprisingly, the 
poor/rich differences turned out to be even greater in 
low-income countries compared with the high-income 
countries.11 The finding that the poor smoke more than 
the rich is also confirmed by more recent data from the 
World Health Survey12 (see Figure 7). In 17 out of the 18 
countries considered, people in the poorest quintile are 
more likely to smoke than those in the richest quintile. 
One advantage to this data is that the results are fairly 
comparable across countries, as the survey was 
designed in the same way for all countries. 

The picture appears somewhat less clear in the case 
of other risk factors. In 9 out of 16 cases, the poor are 
at least as likely to be heavy drinkers as the rich (see 
Web-Annex, Figure A 9). In 13 out of 18 cases, the 
poor are more likely to have angina than the rich (see 
Web-Annex, Figure A 10). For physical inactivity, the 
poorest quintile is worse off than the richest in only 
three cases (see Web-Annex, Figure A 11), and with 
type 2 diabetes the number increases slightly to four 
(see Web-Annex, Figure A 12). It is important to bear in 
mind that at least part of the higher prevalence among 
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Figure 7 Prevalence of daily smokers in the poorest and richest income 
               quintiles in selected low- and middle-income countries                     
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the rich can be explained by the fact that they are more 
likely to be diagnosed compared with the poor. Any 
temptation to generalise this data should be strongly 
resisted because the sample of countries is unlikely to 
be representative for any global or regional pattern.

The rise of obesity in many developing countries has 
stimulated research into the socioeconomic distribution 
of obesity within these countries. (Most of the work on 
high-income countries confirms the inverse relationship 
between wealth and obesity, though the evidence is 
stronger for women than for men.13) A recent review 
shows that not only has obesity increased on average in 
low- and middle-income countries, but it also appears 
to have shifted toward the poor at a lower level of 
economic development than it did previously (Monteiro 
et al. 2004). The authors found that, within a sample of 
37 countries, the crossover to higher rates of obesity 
among poor women occurs once per-person gross 
national product (GNP) reaches about US$2,500, the 
mid-point value for lower-middle-income economies. 
For men the relationship is less conclusive.14 While the 
Monteiro et al. study presents a snapshot of countries at 
a single point in time, the findings are broadly confirmed 
by evidence from some countries’ experiences over 
time. One such example is of women living in south-
eastern Brazil, where the burden of obesity has shifted 
from the richest quartile to the poorest quartile since 
1975 (Monteiro et al. 2000) (see Figure 8).

To summarise, while in developed countries there 
is little doubt that chronic disease risk factors are 
predominantly concentrated among the poor, the 
observed pattern in developing countries appears 
to vary with the risk factor considered. At present the 
picture is clearest for smoking, which is concentrated 
among the poor in the majority of low-income 
countries. Some of the data presented, especially 
on obesity, suggest that, as countries develop, the 

burden of poor health habits switches from the rich 
to the poor within countries. On the other hand, 
the limited data available for diabetes suggests a 
predominance among the rich within both poor and 
rich countries. The picture is more mixed for other 
indicators, such as physical activity and angina. 
For diabetes and angina in particular, the observed 
pattern is likely to be influenced by the higher 
propensity among the rich to seek a diagnosis.

There is significant scope for improving the assessment 
and explanation of the distribution of chronic diseases 
and risk factors within countries, in particular in low- 
and middle-income countries. Most of the data in 
this section are isolated to single points in time and 
do not show the evolution of poor/rich differences 
within countries.15 In light of these limitations, it is clear 
that further research is needed to provide a more 
comprehensive picture across countries and time to 
improve the understanding of the observed patterns. 	

2.2 The age distribution of chronic disease
In addition to the association between chronic disease 
and wealth or poverty, the relationship between 
disease and age is crucial from an economic and 
public-policy standpoint. Frequently, economists and 
others focus on the working population – commonly 
understood to be people between the ages of 15 
and 65 – to determine whether disease is occurring 
prematurely and to determine what are the economic 
impacts of disease.

There are different ways of looking at the question 
of whether chronic diseases affect working-age 
populations. One way to approach the question is 
to ask: out of all deaths due to chronic disease, how 
many occur below a certain age limit? In the brief 
analysis below, 60 years is used as this age limit 
instead of 65 years because data (again from the GBD 
project) were available only for 10-year intervals. The 
findings using the 60-year age limit will understate the 
effects as would have been documented using a
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Figure 8 Obesity prevalence amoung women from 
               south-eastern Brazil, 1975–1997           
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     conditions
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83% 

21% 
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Table 1 Out of all cause-specific deaths, what share occurs before age 60?             

Source Mathers et al. (2003)  
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65-year age limit. (Data for the 70-year limit is 
presented in Web-Annex, Tables A 2 and A 3.)

The data indicate that a considerable share of 
deaths due to chronic disease occur prior to age 60, 
even in high-income countries where the average 
age of death is older than elsewhere.  Approximately 
one-third of deaths due to chronic disease occur 
before age 60 in middle-income countries and 44% 
occur before age 60 in low-income countries (see 
Table 1). Clearly, this is a lower percentage than for 
early deaths due to communicable diseases and 
injuries, as those generally strike at particularly young 
ages. Nevertheless, the figures are far from negligible.

The above mortality figures overlook one point 
that distinguishes chronic diseases from acute 
communicable diseases: chronic diseases tend to 
last longer before eventually leading to (premature) 
death. Hence, considering mortality alone is likely to 
paint a too ‘optimistic’ picture of the age distribution 
of the disease burden. The picture changes markedly 
if the overall burden of disease (measured in DALYs) is 
considered instead of death alone. Measured in this 
way, chronic diseases impose the greatest burden 
on populations younger than 60 years of age in 
both low- and middle-income countries� (see Table 
2). In addition, the chronic disease burden in these 
countries begins to look very similar to the burden 
of the other causes of death – about 80% or more of 
DALYs occur before age 60 in all categories.

Another way to approach the question of whether 
chronic diseases affect the working-age population 
is to ask: is a substantial share of all deaths or DALYs 
before age 60 due to chronic disease? The picture 
presented in Table 3 is not qualitatively different from 
the one presented in Figure 1 in that, except for the 
low-income countries, chronic diseases do account 
for a higher share of the premature disease burden 
than other causes. (See also Web-Annex, Tables A 4 
– A 6, which provide expanded data for the 70-year 
age limit and for DALYs with the 60-year limit with 
qualitatively similar results.) 

In short, the above data suggest that the notion 
of chronic diseases being a problem ‘only’ for the 
elderly can be quite safely dismissed – particularly 
in low- and middle-income countries. 

The above findings should be tempered by a 
recognition that the effects of chronic disease on 
the productive workforce are not a valid proxy for 
the overall economic importance of disease. In 
economics, consumption is the objective to be 
maximised, not production by itself. Production is 
merely the means to an end, and as such it cannot be 
the unit by which economic contributions are valued. 
Even if chronic disease afflicted only those retired 
from the workforce, the economic loss caused by 
their premature death or illness would be substantial, 
because of the sizeable contribution that the elderly 
make to consumption (of both tangible and intangible 
‘goods’), which is largely what they have worked for.	

2.3 Conclusions
This chapter has briefly examined the distribution 
of chronic disease (and related risk factors) by 
economic wealth and by age. In light of the data 
presented in this chapter, it is clear that chronic 
diseases cannot be characterised any longer as 
‘diseases of affluence’, nor as problems affecting 
only the elderly retired population. To the extent that 
those notions have been common, they may have 
been responsible for a lack of recognition among 
economic policymakers of chronic disease as an 
issue of potential public-policy relevance. 

The findings of this chapter taken together create 
sufficient justification for exploring more deeply the 
economic consequences of disease, as is done in 
Chapters 3 and 4. The fact that a large share of the 
working-age population is affected by chronic disease 
should make rationales for intervention relevant to 
those who are specifically interested in the productive 
capacity of developing and developed countries.
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Table 2 Out of all cause-specific disability-adjusted life years (DALYs),  
             what share occurs before age 60?          

69% 
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Table 3 Out of all deaths before 60,  
             how many are accounted for by each disease category?         
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Compared with evidence of the public health burden 
of chronic disease, evidence of the economic 
consequences is comparatively scarce – especially 
for developing countries. Though the economic 
language can sometimes appear to trivialise the 
human lives involved, there is, in fact, a strong 
immediate relationship between improved health 
(in the form of reduced mortality or morbidity) and 
economic gain. Good health increases the lifetime 
consumption possibilities of individuals, thereby 
directly augmenting utility – the maximisation of which 
is seen by economists to be the ultimate objective of 
human endeavour.16  

There are, of course, different ways of measuring the 
economic consequences of chronic disease, and the 
boundaries between them are not always clear. For 
the purpose of the present chapter, three approaches 
are distinguished: the ‘cost-of-illness’ (COI) approach 
(section 3.1), the microeconomic approach (section 
3.2) and the macroeconomic approach (section 
3.3). COI studies are a useful means of beginning to 
illustrate the economic magnitude of chronic disease 
or its risk factors, accounting for both direct medical 
expenditures and losses due to foregone productivity. 
Despite its popularity, however, there are limitations 
to the COI approach as it is often implemented, 
rendering it less suitable to assess the true economic 
consequences of chronic disease or of ill health in 
general. Relatively few COI studies are available for 
developing countries.

The microeconomic perspective – examining 
economic consequences at the level of the individual 
and the household – is another way of analysing 
the costs of disease. Microeconomic studies are a 
promising approach because they offer reasonable 
possibilities to address causality – this is is necessary 
for policymakers, who must tease out the relationship 
between cause and effect in targeting determinants of 
disease and poverty. In addition, the relationships they 
describe are often more intuitive than those observed 
at the macroeconomic level. Overall, there is an 
increasing but still limited amount of microeconomic 
evidence available from developing countries. 

The consequences of chronic disease can also 
be analysed at the macroeconomic level. Based 
on the existing research on health in general as a 
determinant of growth, it is credible to assume that 
chronic diseases have an impact on economic 
growth (measured as annual per-person GDP). The 
macroeconomic perspective is important because 
of its immediate appeal to economic policymakers 
(e.g. finance ministers). However, research in this 
area has been limited to date, partly due to data and 
methodological challenges.17

3.1 Cost-of-illness studies
It seems obvious that there are costs associated 
with being ill. First, there is the cost of obtaining 
treatment, whether it is a trip to a shop to purchase 
a simple painkiller or a major operation in a 
hospital. Second, there is the income foregone by 
those who are sufficiently unwell to be prevented 
from working. Third, and less easy to measure, 
there is the intangible cost associated with pain, 
disability and suffering.

The challenge is how to measure these costs. This 
question has given rise to an extensive body of 
research, most of which has focused on high-income 
countries. Cost-of-illness studies estimate the quantity 
of resources (in monetary terms) used to treat a 
disease as well as the size of the negative economic 
consequences of illness in terms of lost productivity to 
society or to a specific sector. They represent a useful 
first step in developing some idea about the economic 
burden of ill health in general and of chronic disease 
in particular – and they usually show that the burden 
is substantial. They can also lay the foundation for an 
economic evaluation of specific interventions or policy 
measures to reduce the burden.

COI studies separate the costs of illness into three 
components (of which, in most cases, only the first two 
are actually measured).18

• �Direct costs are the costs of medical care in relation 
to prevention, diagnosis and treatment of disease. 
They include costs such as ambulances, inpatient 
or outpatient care, rehabilitation, community health 
services and medication. Of all the cost components, 
this is the least controversial measurement (which 
is far from saying there are no problems involved).

• �Indirect costs seek to measure the loss of human 
resources caused by morbidity or premature death. 
The measurement of indirect costs is a matter 
of much debate. Some COI studies consider 
the loss of future earnings (the human-capital 
approach) and thereby restrict the estimate to the 
working population. Others use the much broader 
willingness-to-pay method, which assesses what 
people are willing to pay for relatively small changes 
in the risk of death. From these figures, which 
are not restricted to the working population, one 
can derive the value that people assign to life.

• �Intangible costs capture the psychological 
dimensions of illness including pain, bereavement, 
anxiety and suffering. This is the cost category 
that is typically hardest to measure.

3. Economic consequences of chronic disease
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Based on the selective literature review undertaken 
for the present study, the cost of chronic diseases 
and their risk factors – as measured by cost-of-
illness studies – is significant and sizeable, ranging 
from 0.02% to 6.77% of a country’s GDP.

In most developed countries for which results are 
available, the total costs of cardiovascular disease 
(CVD) varies between 1% and 3% of GDP (Web-
Annex, Tables A 7 and A 8 present the total – direct and 
indirect – costs of selected chronic diseases and their 
risk factors as a percentage of GDP). In interpreting the 
figures it is important to note that the numerical results 
from COI studies are typically not directly comparable 
across countries, disease categories and time. (See 
Box 1 for a more in-depth review of COI studies for 
the United States – a very frequent focus of the COI 
literature – with potential relevance for other countries.)

Relatively few results are available for developing 
countries, although there are some exceptions. 
Barcelo et al. (2003) find the share of total costs due 
to diabetes to be strikingly high in many developing 
countries, varying between 1.8% for Venezuela and 
5.9% for Barbados. In China, costs associated with 
tobacco consumption accounted for 1.5% of GDP in 
1995 (Hu and Mao 2002). In the same year, the costs of 

obesity amounted to 2.1% of GDP in China and 1.1% in 
India (Popkin et al. 2001). 

The data suggest that indirect costs contribute 
substantially to the overall cost burden. There is 
variation, but a reasonable approximation would be 
to say that on average about half of total costs are 
accounted for by indirect costs in developed countries. 
In developing countries, the share is likely to be much 
higher. The significant differences in methodologies 
and types of data used in the various studies do not, 
however, allow for generalisation of these findings.

Despite their usefulness, COI studies – as they 
are most often practised – are limited by certain 
conceptual and methodological challenges. Some 
have argued that the COI approach represents a public 
health view of ‘costs’, as opposed to an economic 
view (Sindelar 1998). On public health grounds, society 
should be as healthy as possible, which would reduce 
expensive medical treatments. It is, hence, internally 
consistent for COI studies to assign a monetary value 
to all the morbidity and mortality that is associated 
with a disease or a risk factor, and to measure the 
medical expenditures that could be saved if only there 
had been no illness. 

The availability of a large number of COI studies from the 
United States can provide relevant conceptual insights for other 
countries (including developing countries) as to the relative 
weight of risk factors in driving healthcare costs. Increasingly, 
these studies have applied an econometric approach (as opposed 
to an epidemiological one – see endnotes 18 and 19 for more 
details), which brings them methodologically close to some of the 
microeconomic studies discussed in section 3.2. 

Pronk et al. (1999) found that a ‘healthier’ lifestyle (defined as 
the simultaneous occurrence of physical activity three times per 
week, moderate BMI and non-smoking status) reduces healthcare 
costs by 49% compared to an ‘unhealthy’ lifestyle for adults 40 
years and older. 

Similarly, Sturm (2002) assessed the additional per-person annual 
healthcare costs associated with obesity, overweight, smoking and 
heavy drinking among the working-age US population (age 18 to 
65). Obesity increased costs by $395 (36%), smoking (currently or 
ever) increased costs by $230 (21%) and heavy drinking increased 
costs by $150 (10%). The higher cost increases for obesity may 
be partly explained by the especially detrimental impact of obesity 
on chronic conditions (which in turn are the primary drivers of 
healthcare costs).

Using an advanced econometric approach, Finkelstein et al. (2003) 
examined the costs of obesity for a representative sample of the US 
adult population (including people over age 65), based on survey 
data from 1996 to 1998. The average increase in per-person 
annual medical spending associated with obesity in the sample 
was $732 (37.4%). When these figures are extrapolated, the 
expenditures for overweight and obesity together amount to 9.1% 
of total annual US medical expenditures in 1998. 

The findings of these studies point to the fact that healthcare 
costs associated with obesity are considerable and have reached, 
if not exceeded, the costs of smoking and heavy drinking. 
Informed speculation can be made about the lifetime net costs 
associated with risk factors when COI data is combined with recent 
epidemiological evidence. One hypothesis, defended by Finkelstein 
et al. (2003), is that the lifetime costs imposed by overweight and 
obesity will be higher than those for smokers, because smokers 
are more likely to die prematurely than the obese or overweight 
(Stevens et al. 1998). This is in line with earlier research, which 
suggested that lifetime external costs for physical inactivity, a risk 
factor for obesity, were almost double those for smoking (Manning 
et al. 1991) (for more on externalities, see section 4.1).

Box 1  Cost-of-illness studies in the United States
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From an economic perspective, the attempt to measure 
the costs of all mortality and morbidity associated 
with one disease or risk factor tends to overstate 
true costs. Economists assess the cost of a given 
situation by comparing it to its next best (and feasible) 
alternative situation (called the ‘counterfactual’). 
Implicitly, COI studies assume that the counterfactual 
is the absence of chronic disease, mortality or the 
risk factor that gives rise to disease. This is often too 
ambitious a counterfactual, either because it cannot be 
achieved even with massive interventions, or because 
some interventions to prevent unhealthy behaviour 
(e.g. smoking) may simply be undesirable from the 
individuals’ perspective. Despite the undeniable health 
costs involved, individuals that consume tobacco or 
alcohol, eat too much or exercise too little will at least 
partly do so because it confers some sort of benefit 
and, hence, utility to them. Health does enter their 
utility-maximising decision but it is only one out of 
several components. Hence, from a liberal economic 
perspective, the socially optimal level of such unhealthy 
behaviour will always be greater than zero. This would 
produce a less ambitious counterfactual than the COI 
studies, thereby reducing – other things being equal 
– the overall cost estimate of chronic disease. 

A significant further limitation of COI studies, 
irrespective of whether one takes a public health or 
economic perspective, is that the methodologies 
commonly applied do not address causality. COI 
studies include costs that are apparently associated 
with chronic disease and risk factors but do not 
establish that chronic disease or risk factors cause 
the costs to occur.19 (This is of particular relevance 
in relation to unhealthy behaviours, where the 
assignment of costs is problematic.) From a policy 
standpoint it is, however, critical to know the ultimate 
causes in order to be able to target them.20

Establishing causality is a persistent challenge 
in all empirical methods, not just COI studies. 
Nevertheless, several of the microeconomic studies 
reviewed in the following section do at least attempt 
to tackle some of the technical challenges involved in 
determining causality.	

3.2 �Microeconomic consequences 	
of chronic disease

Microeconomic studies measure the economic 
impacts of chronic disease and its risk factors for 
individuals and their families. The scope of these 
studies conveys one advantage: the evidence is 
generally easier to relate to than, for instance, evidence 
that describes relationships at the comparatively 
abstract macro level. A further advantage is in the 
possibilities that microeconomic data offer for 

examining causality (see Box 2). To individuals, 
microeconomic evidence of this kind may illustrate 
the price they are paying in addition to the disease 
burden itself. To economic policymakers, it provides 
information to help target efforts to improve economic 
outcomes (such as productivity increases or poverty 
reduction).

There are several dimensions of the economic 
consequences of chronic disease at the 
microeconomic level, and there are, of course, 
interlinkages between them. Three main types of 
consequences are distinguished here: consumption 
and savings (section 3.2.1), labour supply and labour 
productivity effects (section 3.2.2), and education and 
human-capital accumulation (section 3.2.3). In each 
of the dimensions it is useful to differentiate between 
the effects on the individual directly concerned and 
the effects on other household members – an issue 
to be taken up again in more detail in section 4.1. 	

 3.2.1 Effects on consumption and saving
There are two fundamental aspects of a household’s 
consumption associated with chronic diseases: (1) 
direct spending on treatment or on goods, such as 
tobacco and alcohol, that may have caused poor 
health in the first place and (2) the household’s 
ability to hold consumption levels constant in the 
face of ‘health shocks’ from disease. Several studies 
have found that disease-related spending can be 
considerable, potentially crowding out important 
other household consumption and exposing 
households to an increased risk of impoverishment. 
The ability of a household to maintain overall 
consumption at constant levels is relevant because 
a failure to ‘smooth’ consumption (through formal 
means or, as in most developing countries, 
informally) is traditionally considered a welfare loss 
that justifies public-policy intervention from an 
economic perspective. Some argue, however, that 
even if households succeed in smoothing consumption 
immediately after a health shock, long-term costs may 
still be incurred, depending on the means that have 
been used to hold consumption constant. 	
 

Medical care expenditures
Experiencing chronic disease is costly because 
treating chronic diseases, once they are expressed 
clinically, is expensive. Chronic diseases, by 
definition, require drug or inpatient treatment over 
a much longer period than acute communicable 
diseases. Given existing health financing patterns, 
in many low- and middle-income countries the 
costs associated with chronic disease are likely 
to weigh more heavily upon those least able to 
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afford them, increasing the risk of economic loss 
and impoverishment for the families concerned. 
The poorer a country is, the more regressive the 
healthcare financing system tends to be and the 
higher the fraction of health costs borne by patients 
themselves through out-of-pocket payments (Gottret 
and Schieber 2006). 

Direct quantitative evidence showing that specific 
chronic diseases have pushed households or 
individuals below the poverty line, in a strict causal 
sense, is missing. What several studies have done, 
however, is to assess whether medical expenditures 

for chronic disease are high in proportion to, for 
instance, overall household expenditures.21

For example, medical costs of diabetes care for those 
who visited private healthcare providers totalled 
between 15% and 25% of household income in India 
(Shobhana et al. 2000) and 25% of the minimum wage 
in Tanzania (Neuhann et al. 2001; see Web-Annex, Table 
A 11). A study on the costs of cancer in China shows 
that the costs for an average hospital stay amounts 
to more than annual per-person income (Popkin et al. 
2001). For Indonesia it was found that half of patients 
have no option but to finance the prohibitively costly 

Correctly assessing causality is crucial for deciding what policies 
to enact. Policies will be effective only if they are targeted towards 
the true cause of an outcome that should be changed. Determining 
causality depends, among other factors, on how health (here, 
specifically chronic disease) is measured. 

Typically, chronic disease or adult health status is measured using 
surveys, which may gather the following kinds of data:

• �Self-assessed overall health status is the most general health 
indicator. Respondents are asked how they rate their health, from 
‘very bad’ to ‘very good’. This may be the only indicator available, 
and the researcher must decide if it represents a reliable chronic 
disease proxy in the given population.

• �Self-reported morbidity indicators ask respondents whether 
they were ill or disabled in the past generally, or whether they 
were so ill they could not work for a certain number of days. The 
latter is generally considered a good proxy of adult ill health (and 
therefore potentially also for chronic diseases).

• �Functional limitations in activities of daily living (ADL) are 
less subjective than the first two indicators, and are particularly 
appropriate for the assessment of health and chronic diseases 
among the elderly. 

• �Direct measurement of health outcomes ask about medically 
diagnosed diseases or – less often – directly measure health 
indicators such as BMI or blood pressure. This is the most direct 
and specific assessment of health.

Surveys used to assess the microeconomic impact of ill health 
must contain, at a minimum, both health and economic variables. 
The surveys commonly used for assessing the chronic disease 
impact have generally had more of an economic focus, including 
fewer health indicators than might be desirable. These surveys 
are thus limited in their ability to accurately capture the chronic 
disease status of an individual or assess causality. Self-reported 

measurements are especially likely to be imprecise because 
respondents often understate or overstate the importance of their 
symptoms, or they are unable to correctly interpret the message the 
symptoms convey. 

Such distortions crucially depend on individual characteristics, 
such as education and wealth (which affect the propensity 
to seek medical assistance) or psychology (for example, the 
degree of optimism), which are difficult to observe. Errors in 
measurement are thus unlikely to be random, because they depend 
systematically on individual characteristics. This complicates 
the assessment of how much health causes specific economic 
outcomes, because the health variable captures elements 
beyond health. A further complication arises from the reciprocal 
relationship between chronic disease and economic factors 
– each, in some way, causes the other. For instance, health has an  
impact on how much time an individual can work and, conversely, 
the length of the work time can negatively affect health if the 
workplace is unhealthy. Finally, there could be unobservable third 
factors that might influence both chronic disease and economic 
outcomes. 

These three problems – non-random measurement errors, reverse 
causality and omitted variables – lead to what econometricians 
call ‘endogeneity’ of the health or chronic disease proxy. The most 
common statistical technique for estimating impact (ordinary least 
squares, or OLS, estimation) relies on the absence of endogeneity. If 
OLS is adopted, and endogeneity is not corrected for, the estimated 
relationships will be biased in an unpredictable way. 

Statistical methods exist to correct endogeneity and to assess 
the net causal impact of chronic disease on economic outcomes, 
despite the above challenges. The most commonly used approach 
consists of a two-stage method – a procedure that allows 
economists to ‘purify’ the chronic disease variable from its 
correlation with the error term of the regression (see, for example, 
the results in Tables 5 and 6, which were derived from studies that 
have applied versions of this two-stage approach).

Box 2  �Methodology – measuring chronic disease and assessing its causal impact  
in micro data sets
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expense of lung-cancer treatment completely on their 
own (Jusuf et al. 1993). 

A further study on Tanzania found that in the early 
1990s the cost of insulin (then $156 for a one-month 
supply) was well beyond the means of the majority 
of the Tanzanian population (Chale et al. 1992). In 
such cases, the poor may pay the ultimate price: the 
study notes that ‘if African patients with diabetes 
have to pay for their treatment, most will be unable 
to do so and will die’. Even if patients can afford 
the expense, the medicines are not always readily 
available. Surveys of 25 countries in Africa found that 
insulin was often unavailable in large city hospitals 
and in only five of the countries was insulin regularly 
available in rural areas (Savage 1994, Chale et al. 
1992). When insulin is affordable, additional costs 
arise from the need for refrigerated storage, syringes 
and support infrastructure.

A concept that has been increasingly applied in the 
literature is that of ‘catastrophic expenditures’ for 
health care, sometimes also called ‘impoverishing 
medical expenditures’.22 Expenditures for medical 
care are defined as financially catastrophic when 
they endanger a household’s ability to maintain 
its customary standard of living. Catastrophic 
expenditures are not always synonymous with high 
healthcare costs. A large bill for surgery, for example, 
might not be catastrophic if a household does not 
bear the full cost because the service is provided free 
or at a subsidised price, or is covered by third-party 
insurance. On the other hand, even small costs for 
common illnesses can be financially catastrophic 
for poor households with no insurance cover. The 
threshold at which a level of expenditure becomes 
financially catastrophic relative to a household’s 
‘capacity to pay’ (the income that remains after basic 
consumption needs have been met) must then be 
defined. Studies have typically set the threshold at 
between 5% and 20% of total household income. 

One comprehensive study on the subject (Xu et 
al. 2003) uses a threshold of 40% of capacity to 
pay and finds that the share of households with 
catastrophic health expenditures in 59 developed 
and developing countries varied between 0.01% 
(France) and 10.45% (Vietnam). As expected, the risk 
of catastrophic expenditures in any given country 
increases with the share of total health spending that 
is paid out of pocket (with, however, notable variation 
around this trend). As a recent cross-country study 
on a set of developing countries in Asia showed, 
while many of the poor are pushed further into 
poverty, on the whole it is the better-off that are more 
likely to spend a large fraction of total household 
resources on health care (van Doorslaar et al. 2005). 

This somewhat surprising result may be explained by 
the inability of the poor to divert resources from basic 
needs (thereby simply foregoing health care), and by 
some protection of the poor from user charges.

Unfortunately, catastrophic expenditure studies rarely 
specify the disease-specific cause of the expenditures 
incurred. One exception is a recent study from 
Burkina Faso (Tin Su et al. 2006). The authors find that 
when a household member has a chronic illness, the 
probability of catastrophic consequences increased 
by 3.3 to 7.8 times (depending on the threshold 
selected and taking into account other determinants 
such as economic status, household characteristics 
and various illness indicators).

It is hard to tell to what extent chronic diseases actually 
contribute to catastrophic spending, given the relative 
lack of studies directly assessing the relationship.23 
Nevertheless, it is reasonable to expect that a large 
share of expenditures is related directly to chronic 
disease. The evidence that, at least in the above-
mentioned study on Asia, a high share of catastrophic 
expenditures is due to spending on medicines (either 
through self-medication or prescription) may be 
indicative of chronic disease treatment.	

Expenditure on tobacco and alcohol
Consumption, saving and investment can be affected 
by the disease condition itself, as well as by the 
behaviours that give rise to the disease. The available 
evidence suggests that expenditures on addictive 
goods such as tobacco and alcohol can end up 
being particularly costly to households (Esson 
and Leeder 2004). In addition, the poor tend to 
spend a disproportionate share of income on 
these behaviours, potentially substituting for food 
purchases or investment in human capital, such as 
health and education. 

Household studies in Bangladesh in the 1990s found 
that on average people spend more than twice as 
much on cigarettes as on housing, clothing, health 
and education combined. The poorest households 
spend close to 10 times as much on tobacco 
as on education (see Figure 9). Another study 
considers the opportunity costs of smoking for 
poor households in Bangladesh by comparing the 
amount of money spent on tobacco to the calories 
that could be ‘bought’ with the foregone money (Ali 
et al. 2003). According to the authors, ‘The average 
amounts spent on tobacco each day would generally 
be enough to make the difference between at least 
one family member having just enough to eat to keep 
from being malnourished’ (ibid., p. 12).
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A study in rural China found that tobacco spending 
negatively affected spending on health and 
education, farming equipment and seeds (and thus 
future productivity), as well as savings and insurance 
(Wang et al. 2006a). Every 100 yuan spent on 
tobacco was associated with declines in spending on 
education by 30 yuan, on medical care by 15 yuan, 
on farming by 14 yuan and on food by 10 yuan. It is 
noteworthy that alcohol expenditures increase with 
tobacco expenditures: the two are complements, 
potentially aggravating the extent to which each 
‘crowds out’ other spending. Another study found 
that in Egypt, people spend 10% more on cigarettes 
than on food, and expenditures for tobacco range 
from 2% to 6% of household spending and income, 
and up to 10% in the most impoverished households 
(Esson and Leeder 2004). 

In India, the risk of distress borrowing and distress 
selling increases significantly for hospitalised patients 
if they are smokers (Bonu et al. 2005). Surprisingly, 
the risk is even higher for those that do not smoke 
themselves but belong to households in which 
other people smoke and/or drink (see Table 4). A 
potential explanation might be that smokers who are 
hospitalised are more likely to stop smoking (thereby 
saving money), while household members that are not 
hospitalised are less likely to kick their habits. 

Similar results are likely to apply to heavy alcohol 
consumption, although the existing evidence 
appears to be more qualitative than the evidence 
presented above for smoking (data is from a small 
set of respondents, selected without representative 
sampling criteria). One study compared two groups 
of 98 families living in Delhi, India (Saxena et al. 
2003). In the first group, at least one adult from each 
family consumed three or more drinks per week over 
the course of a month. In the second group, no one 

consumed more than one drink over a month-long 
period. Families in the first group spent almost 14 
times more on alcohol each month than those in the 
second group, resulting in fewer financial resources 
available for food, education and daily consumables. 
In addition, 54 families in the first group were in debt, 
compared with 29 in the second. For similar evidence 
on the costs of heavy alcohol consumption in India, 
see Benegal et al. 2000.

In Botswana, participants in a qualitative study of 
alcohol use stated that since a significant proportion 
of household income was spent on liquor, less cash 
was available for food, clothing and other essential 
items (Molamu and MacDonald 1996). Similar 
conclusions have been drawn by Samarasinghe 
(1994) for Sri Lanka and Marshall (1999) for Papua 
New Guinea. While the crowding-out effect associated 
with tobacco or alcohol expenditures is likely to be 
more significant for developing countries, some recent 
research indicates that to some extent similar effects 
may be observed among low-income groups in rich 
countries (Busch et al. 2004).24 

Can households ‘insure’ consumption  
against chronic disease?
Households do not react passively to chronic disease. 
When faced with a severe illness, families adapt to 
offset the costs of medical expenses or lost income, 
with the objective of maintaining overall consumption 
levels. From an economic perspective, consumption 
is of the utmost significance, as this is what ultimately 
confers utility to individuals. A utility-maximising 
person seeks to ‘smooth’ consumption evenly over 
time, possibly using a credit market (if available) and, in 
case of unexpected events, insurance mechanisms. In 
low- and middle-income countries formal insurance 
is scarce, so people are left with informal ways of 
insuring themselves, such as selling assets, using 
savings or borrowing from neighbours. The extent 
to which individuals fail in ‘smoothing’ consumption 
against shocks is traditionally considered a justification 
for additional insurance to be provided by a third 

Table 4 Risk of distress borrowing and selling  
             during hospitalisation in India, 1995–1996         

Source  Bonu et al. (2005) 
Note Odds ratios are adjusted and statistically significant at the 5% level. 
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party. (A recent qualification of this traditional view is 
presented below.25)

The inability to insure against major26 chronic illness 
has recently been confirmed in the case of China 
(Gertler 1999), Indonesia (Gertler and Gruber 2002), 
Vietnam (Wagstaff 2005) and rural Pakistan (Kochar 
2004). Gertler and Gruber (2002) use panel data from 
Indonesia and define the ‘health shock’ as a marked 
decrease in the ability to perform activities of daily 
living (ADL). They find that when the ability to perform 
all ADLs is lost, consumption decreases by almost 
20%. A shift from being able to perform one ADL to 
being unable to perform that single activity lowers 
consumption by 1.8%. The authors conclude that 
public disability insurance or subsidies for medical 
care may improve welfare by providing households 
with the means to smooth consumption. 

Wagstaff (2005), using a very similar approach, finds 
that Vietnamese households have not been able to 
hold their food and non-food consumption constant in 
the face of income reductions and extra medical care 
spending. For the sample as a whole, both food and 
non-food consumption are found to be responsive to 
health shocks (defined as BMI decreases), indicating 
an inability to smooth non-medical consumption. 
Further analysis reveals some interesting differences 
across different groups within the sample. Somewhat 
counterintuitively, richer households – including 
insured households – are worse at smoothing their 
non-medical consumption in the face of health shocks 
than poorer households, despite the fact that insured 
households generally pay less for medical bills than 
the uninsured. (Indeed, the authors found that only 
those without formal health insurance increased 
spending on medical care.) One reason the poor rely 
on dissaving and borrowing, and do not apparently 
reduce their food and non-food consumption following 
illness while the better-off do, may be because their 
levels of consumption are simply too low relative to 
basic needs to enable them to cut back in the face of a 
health shock. 

Overall, the amount of research on consumption 
smoothing in response to chronic disease is 
restricted to only a few existing studies. An ongoing 
debate about consumption smoothing in developing 
economies more generally questions whether 
consumption fluctuations in response to shocks 
give an accurate measure of the welfare costs 
of risk. The criticism rests on the idea that while 
current consumption can be held steady during 
shocks, maintaining smooth consumption can be 
very costly over medium- and long-term periods for 
households in developing countries (Morduch 1995).  
The insights of this debate may be of relevance to any 

future assessment of the true costs of chronic illness 
in developing countries.

The long-term costs of successful consumption 
smoothing are perhaps most obvious in the case 
of households living close to subsistence levels 
and without access to sufficient means of formal 
insurance. Those households will be very reluctant 
to cut consumption when their income is falling 
due to some external shock. In response, they will 
use whatever means they can to avoid reducing 
consumption to below subsistence levels (which is 
consistent with Wagstaff’s results, showing that the 
poor achieved better consumption-smoothing results 
than the rich). This may involve, for example, taking 
children out of school or selling important assets, with 
considerable long-term effects for the household. In 
such instances – when high risk aversion is coupled 
with a lack of formal insurance – a public intervention 
in the form of social insurance could yield important 
welfare gains. The reduction of costly consumption-
smoothing mechanisms could lead to welfare 
improvements such as greater education attainment 
levels by children (Chetty and Looney 2006). 

It is important therefore to explore precisely how 
households cope with illness in order to smooth 
consumption. A number of studies – focused on 
unexpected events other than chronic disease 
– have shown that households resort to particularly 
costly consumption-smoothing strategies (Chetty 
and Looney 2006, Dercon 2002, Frankenberg et al. 
1999) and that the consequences of doing so may 
particularly affect children’s health and education 
(Behrman 1988, Foster 1995, Jacoby and Skoufias 
1997, Rose 1999). While it is not hard to imagine similar 
effects in the case of chronic disease, direct empirical 
research is only just emerging. 

Kenjiro (2005), for instance, compared the economic 
impact of illness versus crop failure (commonly 
thought a major cause of economic damage) for 
households living in rural Cambodia in 2002. The 
author found that Cambodian households can cope 
rather well with crop failure by earning additional 
income. But to raise the lump-sum costs of treatment 
quickly, households are bound to borrow money 
or sell their assets. The harsh conditions of credit 
markets (with high interest rates, strict debt collection 
and credit rationing) and weak risk-sharing among 
households contributed to  a large number of land 
sales in the surveyed villages. 

Bogale et al. (2005) found that there were three central 
strategies used by rural households in a coffee-
growing district of south-west Ethiopia to cope with 
the financial and time costs of adult illness: seeking 
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waiver privileges (16.8%), selling valuable household 
assets (13.3%) and using up savings (13.1%). Sick 
individuals and their carers lost an average of 9.23 
days and 7.38 days of work per month, respectively. 
The division of labour among healthy household 
members was used for compensating for the loss of 
working time by the sick adult(s) and for taking care of 
the sick household member(s). 

Kabir et al. (2000) used mainly qualitative information 
from urban slums in Dhaka, Bangladesh, to describe 
‘socio-cultural’ coping strategies among the urban 
poor, such as the merging of urban households 
(particularly when illness strikes the woman in charge 
of household and childcare management), joining 
another household in the city (for families who have 
better-off relatives living in the city), or even returning to 
the rural home. 

Kochar (2004) examined the effects of adult illness 
on household savings or the mix of assets that 
households own in Pakistan. This relatively uncommon 
research topic is important because understanding 
investment decisions of households contributes to a 
better understanding of poverty. The complete lack 
of disability insurance in rural areas implies that a few 
days of illness can result in a significant loss in current 
income. Moreover, much of adult illness is persistent, 
caused by respiratory disease, which continuously 
weakens the body over time. The consequent 
deterioration in health has the potential to affect not 
just current and future income, but also the profitability 
of investments in farm capital. 

Kochar found that ill health increases household 
savings, and that this increase is primarily a 
consequence of the loss in income that accompanies 
illness. The overall increase in savings is, however, 
accompanied by significant portfolio changes; the 
expectation of a continued illness causes households 
to reduce investments in productive assets used in 
farm production. The author finds that this is primarily 
because of the effect of illness on the rate of return 
on productive assets. Since a household’s stock of 
productive assets is an important determinant of 
income, this result provides a potential link between 
adult ill health and poverty via household savings.

To summarise, although there is no specific 
evidence showing that an individual or household 
has fallen into poverty because of chronic disease, 
there is a fair amount of evidence highlighting very 
feasible mechanisms by which this could happen.  
Expenditures for chronic disease treatment as 
well as for the consumption of addictive goods 
leading to chronic disease are likely to impose 
a substantial (and possibly impoverishing) 

economic burden on the individuals or households 
concerned. Unexpected ‘health shocks’ due to 
chronic disease may impair a household’s ability to 
maintain its overall consumption levels – a type of 
insurance deficit that typically justifies government 
intervention. More research, however, is needed to 
quantitatively and qualitatively assess the long-term 
implications of household coping strategies. 

3.2.2 �Effects on labour supply 	
and labour productivity

Chronic diseases and related risk factors may 
affect labour productivity and labour supply, which 
have important consequences for individuals and 
households. The theoretical underpinning of these 
effects stems from the concept that healthier 
individuals can produce more output per hour worked 
(i.e. increased labour productivity) because healthy 
people have better physical and mental capacities. 
In addition, more physically and mentally active 
individuals can make better and more efficient 
use of technology, machinery and equipment. 
Counterintuitively, however, economic theory predicts 
a more ambiguous effect of health on labour supply. 
The ambiguity results from two effects working to 
offset each other. If the consequence of poor health 
is to reduce wages through lower productivity, this 
would lead to more leisure and therefore lower labour 
supply as the economic return from work diminishes 
(a substitution effect). On the other hand, to avoid a 
reduction in lifetime earnings from lower productivity, 
the individual seeks to compensate by increasing 
labour supply (an income effect). The income effect is 
likely to gain importance if the social-benefit system 
fails to cushion the effect of reduced productivity on 
lifetime earnings. The net impact of the substitution 
and income effects thereby ultimately becomes an 
empirical question (Currie and Madrian 1999). 

The effects of illness on labour-market outcomes 
have been widely assessed in high-income countries, 
showing that chronic diseases affect wages, earnings, 
workforce participation, hours worked, retirement, job 
turnover and disability (see Suhrcke et al. 2005b, and 
Currie and Madrian 1999 for a review of the evidence 
more specifically related to high-income countries). 
Although a fair and increasing amount of evidence 
exists from low- and middle-income countries,27 the 
high-income country evidence is not without relevance 
for poorer countries. If a negative labour-market effect 
can be detected in wealthy nations that are commonly 
equipped with functioning social insurance systems, it 
is reasonable to expect that in poorer countries (where 
formal insurance systems are underdeveloped and 
informal insurance may not be a perfect substitute) 
there will be an even more important effect of ill health.
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People with chronic diseases and risk factors are 
more likely to face barriers to employment arising 
from productivity limitations, costs of disability and, 
in some cases, stigma (see Web-Annex, Tables A 9 
and A 10 for a summary of the studies reviewed).28 
Few studies exist assessing the labour-market 
impact of chronic illness in a comprehensive set of 
low- and middle-income countries. Two exceptions 
are Savedoff and Schultz (2000) for Latin America29 
and Suhrcke et al. (forthcoming 2006) for Eastern 
Europe and Central Asia. 

The volume by Savedoff and Schultz (2000) shows 
that, in several Latin American countries, the effects of 
adult illness on productivity are generally statistically 
significant. The magnitude of the effect suggests that 
earnings may be quite sensitive to small but consistent 
improvements (or declines) in health. For example, 
in Colombia, when the number of missed days of 
work increased by 1% for men, wages decreased 
by 0.7% (see Table 5). The various studies measured 
health status using widely different criteria, yet all of 
them corrected for endogeneity (see Box 2 for an 
explanation of how endogeneity can bias results). 

Suhrcke et al. (forthcoming 2006) provide evidence 
that adult illness lowers labour-market participation 
in a representative set of low- and middle-income 
countries from Eastern Europe and Central Asia. 
Given the fact that this region faces a particularly 
high chronic disease burden, it may serve as a useful 
testing ground for determining the economic impact of 

chronic disease. The survey on which the study results 
are based was relatively rich in health indicators, 
though it was rather short on labour-market indicators, 
except for information on labour-market participation.30 
The presence or absence of limitations to activities 
of daily living was used as the proxy for ill health (see 
results in Table 6). 

The expected negative impact of illness on economic 
outcomes was confirmed for all countries in the survey. 
The probability that individuals with limited activity will 
participate in the labour market is at least 6.9% lower 
than for individuals without limitations on their activity 
in Georgia, rising to 30.4% in Kazakhstan. This is again 
the impact of health on participation after potential 
feedback effects of participation on health (for example 
due to stress or unhealthy working conditions), as well 
as potential measurement bias, have been filtered out 
(see Box 2).31

Overall, there is a fair amount of evidence on the 
impact of chronic disease on both labour supply 
and labour productivity, and since the labour 
market is a key vehicle for economic development 
at large, the weight of this evidence should not be 
underestimated. At the same time, there remains 
scope for more work of this kind, which at present 
is limited by the lack of survey data that combines 
both relevant chronic disease proxies and the usual 
socioeconomic and demographic data. 	

3.2.3 �Effect on education and 
human-capital accumulation

There are different ways in which chronic disease 
or the related risk factors can affect educational 
attainment and performance, not all of which have 
been researched in depth yet, in particular as 
far as developing countries are concerned. The 
previous section has already discussed selected 

Table 5 Change in wages associated with changes in indicators of chronic disease      

Source  Savedoff and Schultz (2000) 
Note NS = not statistically significant; ADL = activity of daily living. 

 

Country Chronic disease 
indicator 

Wage elasticities (%) 
 

Source 

Colombia
Days unable 

to work 

Days unable 
to work 

Days unable 
to work 

0.04 0.07 
Ribeiro and Nuñez 

(1999) 

Colombia
Unable 
to work 

0.10 

0.10 

0.017 
Ribeiro and Nuñez 

(1999) 

Peru Days sick 

Days sick 

Days sick or injured 
in last 180 days 

0.04 0.07 
Murrugarra and 
Valdivia (1999) 

Peru 
(urban only) 

Days sick 0.20 Cortez (1999) 

Mexico 
(elderly) 

Mexico 
(elderly) 

NS 

NS 

NS 

0.81 Parker (1999) 

Parker (1999) 

Nicaragua 0.16 
Espinosa and 

Hernandez (1999) 

Ghana — 

— 

0.11 – 0.24 

0.09 – 0.28 

Schultz and 
Tansel (1997) 

Schultz and 
Tansel (1997) 

Côte d’Ivoire 

Number of ADLs for
workers > 60
years of age

0.38 

for females for males 

Change (%) in the probability of 
labour-market participation 

Armenia 

Belarus 

Georgia 

Table 6 Change in the probability of labour-market participation in response  
             to limited ADL among countries in the Commonwealth of Independent States 

Source Suhrcke et al. forthcoming 2006
Note Results are based on marginal effects; all results are significant at least at the 5% level.
ADL = activity of daily living

Kazakhstan 

Kyrgyzstan 

Moldova 

Russia 

Ukraine 

Country 

-16.3 

-25.1 

-6.9 

-30.4 

-18.8 

-22.3 

-23.0 

-16.7 



Chronic disease: an economic perspective	 26

evidence indicating the possibility that household 
expenditures for either chronic disease treatment or 
for addictive goods (tobacco and alcohol) may crowd 
out expenditures that could otherwise be invested 
in children’s education (e.g. Efroymson et al. 2001, 
Bonu et al. 2004). Since education is a powerful 
determinant of future earnings (and of future health), 
a full assessment of the costs of chronic disease 
would take the impact on education into account. 
This is, admittedly, a challenging task, and current 
research – especially for developing countries – has 
not assessed all of the potential impacts of chronic 
disease on educational performance and attainment. 
The lack of research on the subject contrasts with 
the well-established literature showing the impact of 
malnutrition on education (Strauss and Thomas 1998). 

Parents engaging in unhealthy behaviours related to 
chronic disease may affect a child’s ability to perform 
academically. Several studies have, for instance, 
documented an association between smoking while 
pregnant and impaired cognitive and behavioural 
development (Ernst et al. 2001). Consequently, nicotine 
exposure in utero may be related to lowered human 
capital formation and productivity in adult life. Hay 
(1991) estimates that the cost of reduced lifetime 
productivity of nicotine-exposed children is about $4 
per pack. Despite the plausibility of the hypothesis, 
proving causality remains a challenge in many of the 
existing studies (Torelli 2004).32

Obviously, the death of a parent from chronic disease 
will have many negative consequences for children. 
A comprehensive study by Gertler et al. (2004) has 
examined how the loss of a parent affects children’s 
school enrolment in Indonesia. Carefully handling the 
econometric challenges involved, the researchers 
found that a child whose parent has recently died 
is on average two times more likely to drop out of 
school than children with living parents. This effect is 
highest for youth at the transitions between primary 
and junior secondary and between junior secondary 
and senior secondary levels. Contrary to expectations, 
the authors found little differential treatment based 
on the gender of either the child or of the deceased 
parent. Although causes of death were not specified, 
the results are potentially relevant to the assessment 
of the economic impact of chronic diseases. Indonesia 
has experienced a marked increase in the prevalence 
of chronic disease over the past decades (see Ng 
2006), so that one can probably assume that many of 
the observed deaths were indeed caused by chronic 
disease. Moreover, the impact of parental death 
may be considered a ‘lower bound’ of the combined 
impact of death and ill-health, in cases where death is 
preceded by long periods of illness. 

Alcohol abuse by adolescents is correlated with 
various indicators of inferior academic performance 
in a considerable number of studies in developed 
countries, where binge drinking is rather widespread 
among teenagers.33 Most studies do not, however, 
specifically address causality, and studies that 
correct for endogeneity are needed to clarify the 
causal relationship between alcohol use and school 
achievement.34 Clinical studies have shown that 
heavy drinking impairs brain functioning (Deas et al. 
2000, DeBellis et al. 2000, Nordby et al. 1999). Heavy 
drinking may also take time away from studying and 
class attendance (Cook and Moore 1993, Williams 
et al. 2003), diminish academic reputation among 
teachers and peers, and lower motivation and 
attachment to school (Chatterji and DeSimone 2005, 
DeSimone and Wolaver 2005).

The impact of overweight or obesity on educational 
outcomes has not been fully studied, but has 
potentially important effects. Overweight or obese 
children may be more likely to miss school or 
suffer from lower self-esteem, greater shame and 
perceived teasing compared with their peers, as a 
consequence of stigmatisation (Latner and Stunkard 
2003, Hayden-Wade et al. 2005). Any of these issues 
around self-esteem could decrease the incentives for 
children to invest in additional schooling. While there 
is some support for such an empirical link among 
girls, the existing evidence is too limited to draw major 
conclusions (see Datar and Sturm 2006 for a rare 
longitudinal study on the subject; see Taras and Potts-
Datema 2005 for a review of the existing evidence). 
It is also important to note that in those developing 
countries where a high BMI is still considered a 
positive signal of social status, the negative effects 
of stigma will not be at work (Faber and Kruger 2005, 
Mvo et al. 1999).

Overall, the existing evidence on the influence 
of chronic disease and related risk factors on 
educational performance and attainment points 
to different channels – the death of parents can 
reduce school enrolment, maternal smoking can 
impair cognitive development, alcohol abuse is 
related to inferior performance, and obesity may 
reduce the incentive to invest in education. Given the 
importance of education in determining psychosocial 
development and future earnings potential, it is likely 
that effective programmes to prevent chronic disease 
will have broad positive effects beyond the (no doubt 
worthwhile) improvement of health. More research 
that seeks to ascertain causality in the relationship 
between risk factors and educational outcomes is, 
however, needed to guide policy intervention.	



	 27	  Chronic disease: an economic perspective

3.3 �Macroeconomic consequences
    of chronic disease 
Health in general – measured as life expectancy 
or adult mortality – is a robust and strong 
predictor of economic growth.35 Since chronic 
disease constitutes a major part of the global 
health burden and accounts for a major part of 
reduced life expectancy and adult mortality, it 
would be expected to have a negative impact 
upon economic growth. Quantifying this impact 
is a difficult task, however, and is fraught with 
methodological challenges.36

One study estimated that a five-year increase in life 
expectancy will give a country a 0.3–0.5% higher 
annual GDP growth rate in subsequent years (Barro 
1996), a result that could in principle be used to infer 
a relationship between chronic disease mortality and 
growth. Other studies have assessed the impact of 
specific diseases – such as malaria (Gallup and Sachs 
2001), HIV/AIDS (Dixon et al. 2001), malnutrition (Weil 
2005) and tuberculosis (Delfino and Simmons 1999) 
– on growth, controlling for a set of other standard 
determinants of growth. One recent study assesses 
the impact of chronic disease – here, CVD mortality 
among the working-age population – on economic 
growth (Suhrcke and Urban 2006). Since this seems 
to be the only study on the subject, the paragraph 
below elaborates on its approach and findings.

Suhrcke and Urban used a worldwide sample of 
countries for which data was available and noted that 
the influence of working-age CVD mortality rates on 
growth was dependent on the level of initial per-person 
GDP. They therefore split the sample into (broadly) 
low- and middle-income countries on the one hand, 
and high-income countries on the other. In one 
estimate, a 1% increase in the mortality rate was found 
to decrease the growth rate of per-person income 
in the subsequent five years by about 0.1% in the 
high-income country sample. The result is based on 
a panel of five-year intervals between 1960 and 2000, 
and includes a set of standard controls (including 
initial income, openness, secondary schooling, etc.). 
The authors used a dynamic panel growth regression 
framework, taking into account potential endogeneity 
problems from reverse causality or omitted variables, 
which might determine both CVD mortality and growth 
simultaneously (see Box 2 for discussion of similar 
econometric challenges in micro data). While 0.1% is 
a small amount in growth terms, it is much larger in 
absolute money terms when summed up over many 
years. The authors did not find a significant influence 
of CVD mortality on growth in the low- and middle-
income country sample.

The results have to be interpreted with great caution, 
in particular as they relate to the low- and middle-
income country sample, where cause-specific adult 
mortality data is usually of very limited quality and 
completeness. At the same time, the insignificant 
results for this country group are plausible because 
CVD only began to develop into sizeable proportions 
toward the later part of the period observed (1960–
2000), arguably in response to economic progress, 
rather than it being a determinant thereof. If the results 
for high-income countries are any guide, CVD may 
assume more of a role as a determinant of economic 
growth as the chronic disease burden in developing 
countries progresses further.	

3.4 Conclusions
This chapter has provided an overview of the existing 
evidence on the economic consequences of chronic 
disease, with a primary focus – wherever the data 
allowed – on low- and middle-income countries. 
Overall, a fair amount of evidence exists to conclude 
that there are important economic consequences 
of chronic disease – important for the individual and 
his/her family but also potentially important for the 
economy at large. At the same time, there are severe 
gaps in the evidence that call for more research into 
the economic consequences of chronic disease, 
in particular for developing countries. It is obvious 
that the economic consequences of chronic disease 
in developing countries have not figured prominently 
on the research agenda, especially when compared 
with the existing research on communicable diseases 
(especially HIV/AIDS) (see Behrman et al. 2006). 

Although cost-of-illness studies are a popular 
instrument for highlighting the economic importance 
of chronic disease (and risk factors) in the developed 
world, and as an input into economic evaluations 
of interventions, it is not always possible to 
perform them in developing countries.  Proper COI 
methodology requires a comparatively sophisticated 
breakdown of cost information by diseases and 
services, which may be beyond the reach of the 
poorest countries at present. 

Assessing the economic consequences at the 
individual and household level is a particularly 
promising alternative to COI studies, especially for 
developing countries, in that it requires ‘merely’ 
the presence of appropriate household survey 
data and allows – at least in principle – causality 
to be established between the health proxy and 
economic outcomes. The available studies have 
shown that chronic disease and related risk 
factors affect consumption and saving decisions, 
labour-market performance and human-capital 



Chronic disease: an economic perspective	 28

accumulation. Nevertheless, evidence gaps and 
barriers to more research exist (see Chapter 6 for a 
call to research). Demonstrating the microeconomic 
costs is important because individuals, in particular 
adolescents, may not always be aware of the costs 
incurred by behaviour, since the costs will not have 
to be confronted until later in life.

While it is highly plausible to assume that chronic 
diseases might affect economic growth, given that 
health in general affects growth and that chronic 
diseases account for a major part of the global health 
burden, the question has hardly been addressed 
by the research community. One study indicates 
that reductions in cardiovascular disease mortality 
at working age might well have been a significant 
contributor to economic growth over the past decades 
in high-income countries. If this result points to the 
current or future role of chronic diseases in developing 
countries, this evidence could spur policymakers to 
stem the fast-growing burden of chronic disease in 
order to promote future economic growth.

The economic costs of failing to prevent chronic 
disease are not necessarily a justification for public-
policy intervention.  Whether existing costs – and in 
particular what type of costs – can justify public-policy 
intervention, under what conditions, is the subject of 
the following chapter.
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Given the magnitude of the burden of chronic 
disease, is there a justification – from a liberal 
economic perspective characterised by a firm belief 
in consumer sovereignty – for public policies to 
prevent disease? A rationale for intervention based 
on the economic perspective differs markedly from 
a public health rationale, and while there is reason to 
believe that such an economic rationale exists, it is, of 
necessity, more nuanced. The public health rationale 
considers government intervention to be justified 
whenever the health of the population can be improved. 
The former, by contrast, sees health as only one of 
several objectives within the overall goal of maximising 
‘utility’ and typically has severe reservations about 
any sort of government interference, except for the 
(probably rather few) cases in which governments can 
do better than markets. 

In principle, the economic rationale for intervention in 
health can be formulated on both efficiency and equity 
grounds. Public intervention is justified when private 
markets fail to function efficiently, or when the social 
objectives of equity in access or outcomes are unlikely 
to be attained. Efficiency is defined by economists in a 
very specific way: an allocation of resources is efficient 
if there is no way to increase benefits to an individual 
without making another individual worse off (this 
concept is known as Pareto efficiency). In what follows, 
the focus is on the efficiency-based rationale, as it is 
less normative than the equity argument and space 
is limited. This is not to imply that there is no scope 
for the equity rationale to apply to chronic diseases. 
Given the evidence on the negative economic effects 
of chronic disease (presented in Chapter 3), coupled 
with the observation that a high share of the burden 
of disease is carried by the poor (see Chapter 2), the 
equity rationale may well be relevant for the case 
of chronic disease intervention in low- and middle-
income countries.37

At first glance, it is far from clear that an efficiency-
based rationale for government intervention in 
chronic diseases, or in health in general, exists (see 
e.g. Lal 2000, for a particularly critical economic 
perspective). In standard economic reasoning, 
government intervention is merely an afterthought 
– market forces are usually considered to work 
best (or at least better than governments) in 
achieving the optimal allocation of resources from 
a social perspective. In liberal societies, consumer 
sovereignty is valued and government interference 
in the private sphere is not. There are, however, 
conditions under which the market fails to achieve 
optimal outcomes if left alone. In these cases, 

economists advise policy interventions to correct 
for the ‘market failure’. 

Under ideal conditions, the free coordination of 
individuals produces an outcome that is not only in 
the best interest of the individual but represents at the 
same time the best possible outcome for society. The 
neoclassical economic model, on which this ideal view 
is based, posits the following central assumptions:

1. �All costs and benefits are ‘internal’ (or ‘private’): all the 
costs and benefits associated with a given choice 
are taken into account and borne by the person 
making that choice.

2. �Rationality: Individuals maximise some objective 
function (e.g. their utility function) under the 
constraints they face, weighing the cost they would 
expect to incur with the expected benefits of the 
choice in question. The decision ultimately taken is 
the one that maximises net benefits (or utility).

3. �Perfect information: Individuals have complete 
information about the expected consequences of 
their actions.

4. �Preferences are ‘time-consistent’ (or put simply: 
individuals face no serious self-control problems; 
see further explanation in section 4.4).

If these assumptions are met, there is no justification 
for public-policy intervention. In other words, none of 
the (potentially huge) costs associated with chronic 
disease will be relevant for public policy. In reality, 
however, one or more of the above assumptions often 
do not hold true, with the result that the market – left 
alone – does not achieve the outcome most desirable 
for society. In this case at least some of the costs of 
chronic disease do gain public-policy relevance, either 
because they are not carried by the individual directly 
concerned (section 4.1) or because they are incurred 
privately, but as a result of non-rational behaviour 
(section 4.2), out of imperfect information (section 4.3) 
or because of intra-personal conflicts (section 4.4). The 
higher the share of the public-policy-relevant internal 
or external costs, the more likely is a justification for 
government to step in to improve net social welfare 
(if it can). In addition, knowing the size of the costs is 
useful because it can assist in determining optimal 
taxation levels, and in determining the maximum 
expected benefits that might be derived from public 
health programmes to prevent the adverse health 
consequences.

4. �The economic rationale for public-policy 	
intervention against chronic disease
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Public-policy intervention is justified from an 
economic perspective if two conditions are fulfilled: 
a market failure exists, and interventions exist 
that correct the market failure without imposing 
costs on society that exceed the benefits.38 This 
chapter examines when and if the first condition 
applies in the case of the risk factors that give rise 
to chronic diseases (smoking, obesity and alcohol 
consumption). The focus is on the rationale for the 
prevention of chronic diseases. Previous literature has 
dealt comprehensively with the case for government 
action in the areas of infectious, childhood and 
maternal diseases, and on the health system more 
generally (see Arrow 1963, Musgrove 1996). As far as 
the rationale for treatment is concerned, there are 
unlikely to be major differences between chronic and 
communicable diseases. The same applies to the 
rationale for health insurance.	

4.1 Externalities
While it remains true that most of the costs 
associated with ill health are carried by the individual 
directly concerned, it is also true that there may be 
situations in which an individual making a specific 
choice does not bear all the costs or receive all the 
benefits associated with his or her choice. Rather, 
some of the costs or benefits are borne by others 
or by society at large. This is the concept of external 
costs or benefits (or ‘externalities’).  External costs 
or benefits are not automatically factored into 
the consumption choices of individuals. In this 
case, individual levels of consumption (e.g. of 
tobacco, alcohol or unhealthy foods) can be higher 
or lower than is beneficial to society as a whole. 
Externalities are a form of market failure, justifying 
– in principle – a public-policy intervention with the 
aim to improve social welfare.

A persistent difficulty for those interested in assessing 
externalities associated with chronic disease in low- 
and middle-income countries is that almost all of the 
existing studies on the subject have focused on high-
income countries.39 In light of these limitations, this 
section focuses on giving a generic overview of the 
main categories of external costs and benefits that 
have been empirically examined in the literature, as 
distinguished from internal costs (section 4.1.1). The 
most commonly researched externalities are those 
associated with collectively financed programmes 
(health insurance, pensions, sick leave, etc., which 
are discussed in section 4.1.2), but – depending on 
where one draws the boundary between internal and 
external costs – there are also potentially significant 
external costs borne by other household members 
(section 4.1.3). Although most of the empirical findings 
discussed do not come from developing countries, 

tentative conclusions are drawn about the relevance of 
externalities in the developing-country context, taking 
into account some of the differences in institutional, 
policy and epidemiological characteristics. 	

4.1.1 �Tabulating the internal and 	
external costs of poor health habits

Drawing the line between internal and external 
consequences is of critical public-policy relevance. 
As mentioned above, internal costs are the ‘private’ 
costs borne by the individual, knowingly or not, and 
are generally irrelevant to an argument for government 
intervention within the efficiency rationale. The most 
obvious internal costs associated with a disease 
resulting from unhealthy behaviour are the morbidity 
and mortality suffered by the individual, which 
account for – by far – the greatest share of the costs 
of disease if translated into monetary values (this can 
be determined, for instance, using the concept of the 
value of a statistical life, or VSL). 

External costs begin where internal costs end, and 
comprise all those costs that are not borne by the 
individual taking the decision. Taken together, internal 
and external costs make up the total or ‘social’ 
costs associated with a disease or a risk factor. 
Traditionally, costs borne by other members of the 
same household have been considered ‘internal’ 
(for example, the health consequences to children 
of parents who smoke are considered internal, even 
though the children themselves are not engaging in 
the unhealthy behaviour). 

Table 7 summarises various examples of economic 
consequences of chronic disease, explicitly separating 
costs into internal and external categories. In addition, 
the table includes a third, intermediate category: 
quasi-external consequences, that captures the costs 
borne by household members. The broad categories 
of costs are the same as those discussed in Chapter 
3 (consumption and saving, labour productivity 
and supply, and education and human-capital 
accumulation), adding a category for the immediate 
health costs of mortality and morbidity. The COI 
studies presented in Chapter 3 typically cover social 
costs, the sum of internal and external costs, but do 
not differentiate between these two types of costs – a 
distinction that is important from a policy standpoint, 
as this chapter argues. 	

4.1.2 ‘�Classical’ externalities from 	
collectively financed programmes

‘Classical’ externalities are derived from collectively 
financed programmes, such as health insurance, 
pensions, sick leave, disability insurance and group 
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life insurance. These programmes are financed 
by taxes and premiums that do not differentiate 
between those that engage in unhealthy behaviour 
and those that do not. From a broad, societal 
perspective some of these programmes tend to incur 
external costs and others external benefits, so that 
the issue of whether smokers, heavy drinkers or those 
engaging in poor health habits ‘pay their way’ becomes 
an empirical question.

Other things being equal, there is no doubt that 
individuals engaging in unhealthy behaviours incur 
higher healthcare expenditures while they are alive 
than those who do not. Because those individuals 
tend not to pay higher premiums for health insurance, 

which would reflect their higher healthcare costs, 
many of the added costs are borne by the other 
contributors to the insurance fund (and thus become 
external costs).

However, those with poor health habits also tend 
to die earlier and, hence, require financial support 
through collectively financed programmes for 
fewer years than others. Several studies have 
shown this effect to be a potentially large one, 
which can more than outweigh the external costs 
represented by increased health insurance costs.  
It can also outweigh the loss of tax and premium 
payments (which finance many collectively financed 
programmes) resulting from an individual’s early 

Table 7 Examples of internal, quasi-external and external costs (and benefits) of chronic disease and unhealthy lifestyles 

Source Modified based on Manning et al. (1991), Single et al. (2003) and UK Cabinet Office (2003)
Note The examples listed represent ‘costs’ to the individuals or society, except for two cases marked with ‘(+)’, where the effects are external benefits. In the case of retirement pension 
that the individual paid for while working but cannot collect because he or she died prematurely, external benefits result – from a narrow public budget perspective (not from an overall 
social perspective that would consider internal costs, too).

TYPE OF COST OR BENEFIT

Consumption and saving 

Labour productivity and supply 

Education and human-capital accumulation 

INTERNAL QUASI-EXTERNAL
(costs to other household members)

EXTERNAL

Medical expenditures: treatment for illness 
(user-paid insurance, out-of-pocket payments, 

co-payments) or substance abuse

Expenditure on addictive goods

Lost future income or other forgone long-term 
benefits from selling assets or from dissaving

Criminal justice response; unreimbursed property damage 
(e.g. due to fires caused by smoking)

Uncovered sick loss

Foregone income not replaced by disability insurance

Defined pension contribution plans

Lost future income or other foregone long-term benefits 
from selling assets partly owned by other household 

members, or from dissaving
(from common household resources)

Property damage (e.g. fire due to smoking)

Reduced household investment in productive assets

Research, training, prevention, welfare

Increased insurance premiums 
for those with healthy lifestyles 

Health insurance reimbursements

Property damage (if other property affected)

Covered sick loss

Disability insurance

Retirement pension and defined-benefit plans (+)

Taxes on earnings (+)

Group life insurance (death benefit)

Reduced educational performance and attainment Reduced educational and health attainment of those 
caring for the sick or substituting labour to compensate 

for income loss

Crowding out of financial resources that could be invested 
in education and health of children

Low birthweight of newborns with potential impact on 
cognitive development (e.g. through tobacco consumption 

in pregnancy)

Reduced schooling through alcohol abuse in youth

Health costs / morbidity and mortality

Healthy life years lost

Pain and suffering

Health of household members

Pain and suffering of household members

Domestic violence (alcohol)

Health effect on the newborn child through 
maternal health behaviour and nutritional status 

Co-workers and others 
(e.g. environmental tobacco smoke in public places)

Victims of alcohol-related traffic incidents

Alcohol-related violence

Diminished productivity and decreased wages

Work absenteeism

Early retirement

Foregone income net of taxes

Reduced labour supply (work absenteeism, 
early retirement, unemployment)

Intra-household reallocation of labour 
(e.g., reduction in spouse’s labour supply 

in order to care for sick partner)

Productivity losses of the worker’s company due to 
absenteeism caused by premature deaths or illness 
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death. On a net financial basis – contrary to popular 
assumptions – it is not always self-evident that 
people with poor health habits are ‘subsidised’ by 
society at large. 

Indeed, studies assessing the net external costs have 
found mixed results. One prominent, early study in 
the United States, for instance, found that smokers 
– according to some of the scenarios applied in the 
study – could in fact be subsidising non-smokers 
(meaning that smokers more than ‘pay their way’), but 
that heavy drinkers and those leading a sedentary 
lifestyle impose a net cost on society (Manning et 
al. 1991).40 The authors attributed the finding that a 
sedentary lifestyle and heavy drinking entail higher 
external costs than smoking to the observation that 
the risk of early death associated with smoking is 
higher than for the other two behaviours. The results 
for smoking have been confirmed by Viscusi (1999b).41

In addition, in the specific case of heavy drinking, the 
value of lives lost due to victims of alcohol-related 
accidents or violence added significantly to the 
external costs estimates. Even so, none of these 
studies take into account the critical costs that occur 
to other household members – costs (discussed 
below) that, if added to the external estimate, could 
substantially increase overall costs.

Although the narrower framework of classic 
externality studies may underestimate the costs of 
chronic disease, it is instructive to consider some of 
the factors that drive their estimates:

• �the extent to which a given health habit 
creates the need for health care;

• �the extent to which the health services used 
by unhealthy individuals are paid for by some 
form of collectively financed health insurance;

• �the extent to which health insurance premiums 
vary with the health risk of the insured; and

• the effect of the risk factor on mortality.

While the first two tend to increase external costs, 
the latter two tend to reduce them. These drivers 
are particularly relevant if the intention is to assess 
or to speculate about the relative size of external 
costs across different health behaviours (nearly all 
of the existing studies have focused on smoking). 
Unfortunately, there are cost-of-illness studies for 
many risk factors (see Chapter 3), but those studies 
do not separate internal from external costs, which 
is what matters from a public-policy perspective. 
For developing countries, the classical external cost 

estimates will depend on the coverage of collectively 
financed systems, such as health insurance, of which 
there is commonly little.	

4.1.3 Externalities within the household
The consequences of an individual’s poor health 
decisions that affect his/her family members can be 
manifold. Traditionally, economists have considered 
these costs to be private and, hence, not public-
policy-relevant, and each member of the family is 
implicitly assumed to have identical preferences, or 
the household head is assumed to have incorporated 
all preferences of other family members into his or her 
behaviour and consumption choices (other household 
members are assumed to have ‘bargaining power’ 
to ensure that their preferences are considered). 
Yet children and women frequently have little or no 
bargaining power within a household, even where the 
costs they bear are high. In many countries, particularly 
less-developed ones, wives with low earnings potential 
may have few options outside of their current marriage. 
In such cases, engaging in household bargaining 
may not be possible or may violate social norms and 
therefore be too ‘costly’ for the partner.42

A different, more recent view is that costs borne by 
household members other than the one(s) engaging 
in unhealthy behaviours should be considered 
as external. Because a large share of the costs of 
smoking and other unhealthy behaviours occur within 
households, adding these costs to any external 
cost estimate will greatly increase the size of the 
external costs, and thereby reinforce the rationale for 
government intervention. Only very few studies (and 
only from high-income countries), however, have taken 
this cost component into account (Sloan et al. 2004). 

Before the costs of intra-household effects can be 
tabulated, it is important to identify what the effects 

Region 
Exposed to smoke 

in home (%) 
Exposed to smoke 
outside home (%) 

Africa

America

Eastern Mediterranean 

South-East Asia

Europe

 Western Pacific

TOTAL 

30.4 

37.6 

78.0 

46.3 

46.3 

84.8 

49.4 37.0 

53.6 50.5 

55.8 43.9 

63.0 41.6 

Table 8 Percentage of students exposed to tobacco at home and 
            outside the home         

Source GTSS Collaborative Group 2006
Note The data presented is from the Global Youth Tobacco Surveys (GYTS) conducted in 
132 countries between 1999 and 2005. The regional data is based on the population-
weighted averages in 25 countries in the African region, 37 countries in the Americas, 
21 countries in the Eastern Mediterranean region, 26 countries in the European region, 
7 countries in the South-East Asian region, and 16 countries in the Western Pacific region. 
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are to begin with. Some are obvious and have been 
well documented, while others clearly need more 
research. Second-hand smoke is perhaps the best 
example of the former (US Department of Health 
and Human Services 2006), and a prime example 
of how estimates of harmful effects can increase as 
knowledge and research accumulate. Recent data 
from the Global Youth Tobacco Survey (see Table 
8), which included predominantly low- and middle-
income countries, shows a large proportion of young 
people in all WHO regions is exposed to tobacco 
smoke in the home. (For comparative purposes, data 
on exposure outside the home is also presented.)

There is also considerable evidence about the harmful 
health effects transmitted from mothers to their 
offspring in utero, with potential long-term economic 
effects. The impact of smoking while pregnant 
on low birthweight, with the attendant potential 
consequences for future human-capital accumulation, 
has already been discussed in section 3.2.3 (Ernst et 
al. 2001, Torelli 2004). Other recent studies suggest 
that maternal nutritional status in pregnancy matters 
for the development of obesity in children. Obese 
mothers appear more likely to have children with 
high birthweight, which in turn tends to predict 

obesity in adolescence (Johannsson et al. 2006). 
Underweight children are also particularly susceptible 
to weight increases. The initially underweight babies 
of undernourished mothers may experience rapid 
weight gain during early childhood as a consequence 
of increasingly poor diet in many developing countries 
(Baird et al. 2005, Delisle 2002). Recent evidence also 
suggests that failure to breastfeed may increase the 
risk of childhood overweight and obesity (Harder et 
al. 2005). More work is needed to develop a scientific 
consensus on obesity-related effects. This is not 
surprising since obesity has only recently become a 
major policy concern.  

Chronic disease risks, and associated costs, are 
also transmitted from parents to children via social 
mechanisms. Parental behaviour and education 
are perhaps the most important predictors of child 
health and behaviour. A similarly important social 
transmission occurs via ‘peers’ inside or outside the 
household (see Box 3). Whether these effects can be 
considered (quasi-)external is still being debated.   

One might hypothesise that the consequences of 
chronic disease and risk factors within households 
may be of particular relevance and size in developing 

The very communicability of communicable diseases undoubtedly 
justifies public-policy intervention through, for example, 
immunisation. When an individual is immunised, benefits accrue to 
that person (who now has a lower chance of contracting disease) 
and to others (because others are also less likely to become ill). 
The latter are thus ‘external benefits’, and the utility-maximising 
individual will not take them into account when deciding whether 
to receive immunisation shots. The result is a lower than socially 
optimal uptake of immunisation, thus justifying policy intervention. 

The term ‘non-communicable’ suggests that similar ‘spill-over’ 
effects do not exist for non-communicable conditions, thereby 
greatly downplaying their public-policy importance. Recently, 
a small but growing amount of research has pointed out that 
while biological transmission usually does not occur for non-
communicable diseases, risk factors may well be transmitted 
socially. In particular, it has been shown that peers (broadly defined 
as classmates, friends, siblings, even to some extent parents) 
influence people’s health behaviour. The evidence of ‘peer effects’ 
appears strongest in the case of adolescent substance abuse (Case 
and Katz 1991, Norton et al. 1998, Gaviria and Raphael 2001, 
Lundborg 2006), but evidence has also emerged in the area of diet 
and physical activity (Costa-Font and Gil 2004). 

The presence of peer effects can be interpreted as a ‘social 
externality’: in contemplating whether to give up poor health habits, 
individuals only take into account the health benefits to themselves 
that would derive from quitting. They do not consider the health 
benefits to peers, who may be more likely to quit when they see 
that their friend has done so. (On the other hand, peers make the 
decision to quit harder, because of the risk of exclusion from the 
social network.) For policy purposes, the magnitude of a peer effect 
is important because it may amplify the success of interventions: 
a price increase will not only affect an individual’s decision to 
smoke, but indirectly also those of his/her friends. This is called 
a ‘social multiplier’ effect – it indicates that a price increase will 
have a larger aggregate effect than the sum of the effects on each 
individual separately. The fact that youth substance abuse is more 
price sensitive than it is among adults is consistent with evidence 
that peer effects among adolescents are comparatively bigger.

As a further qualification of this research, one recent US study 
has shown that peer effects of smoking may be asymmetric: the 
pro-smoking influence of a fellow smoker markedly exceeded 
the deterrent effect of a non-smoking peer. This indicates that the 
absolute size of the price increase it would take to reduce youth 
smoking prevalence by a given amount would have to be larger 
than the price decrease that would achieve the same absolute 
smoking increase (Harris and López-Valcárel 2004). This literature 
has so far focused exclusively on high-income countries. 

Box 3  How communicable are non-communicable diseases?
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countries. Average household size is larger in 
developing countries (meaning that more people will 
be affected), and the bargaining power of women 
is not comparable to developed societies (thereby 
making it less likely that the household head truly 
incorporates women’s preferences). 

In addition, in the low- and middle-income country 
context, ‘social security’ is often provided by informal 
social networks (mainly extended families). Consider 
a breadwinner’s illness or disability: within his or her 
household, over and above the costs of care, lost 
labour earnings might have substantial repercussions 
for family members, especially children.  In the 
absence of formal social insurance, they might be 
required to abandon their education in order to supply 
additional income, with negative consequences 
on human capital accumulation (see section 3.2.3). 
Moreover, several studies (discussed in section 3.2.1) 
have demonstrated how spending on alcohol and 
tobacco might be crowding out more productive uses 
of limited household budgets. Empirical work has not 
yet established whether these effects are causing 
long-term economic impacts. 

The externality argument represents a 
straightforward, powerful rationale for public-policy 
interventions. There is, however, conflicting or a 
lack of evidence about whether it is a convincing 
argument in the case of chronic disease, and 
in particular as far as developing countries are 
concerned (where the evidence is very scarce 
indeed). A large share of the existing studies – which 
unfortunately focus almost exclusively on high-
income countries – consider the net external costs 
associated with unhealthy behaviour as not very 
large. Those costs, however, appear to be much 
higher (at least in the case of smoking) when intra-
household effects are considered to be external 
instead of internal costs (see Sloan et al. 2004). 
More work is needed to assess the extent to which 
this result carries over to other risk factors and to 
developing countries.

4.2 Departures from rationality
The assumption that people act rationally (in other 
words, they maximise their expected utility) represents 
a core pillar of economic thought that is particularly 
useful when compared to other, less structured 
assumptions. It makes the analysis of individual 
behaviour a good deal more tractable, and allows 
economists to derive ‘optimal’ behaviour in a normative 
sense. Models of rational behaviour can also be used 
to explain and predict actual behaviour. Dismissing 
the rationality assumption altogether is not a line that 
the majority of economists would approve of,43 not 
least because it would open the way to paternalism in 

a broad range of areas – under the pretext of ‘helping 
people do what is best for themselves’.

Bearing in mind these concerns, it is widely recognised 
among economists and others that in the specific 
case of children and adolescents, the rationality 
assumption does not hold true (Chaloupka and Jha 
2000). Children and adolescents tend not to take the 
future consequences of their choices into account, 
irrespective of whether they have information about 
those future consequences. As such, they act 
myopically44 and, hence, non-rationally. The result of 
their choices may well differ systematically from their 
long-term best interests. This provides – in principle 
– a justification for government intervention to help 
them make better choices. In other words, part of the 
privately borne costs do become public-policy relevant. 
(While it is uncontroversial to maintain that children 
are not the rational consumers that economic theory 
assumes, unambiguously determining the age at which 
young people start to act sufficiently rationally is likely 
to remain impossible.) 

The rationale is reinforced further in light of the lasting 
impact that health and health behaviours in childhood 
and adolescence are known to have over a lifetime. 
This is most obvious in the consumption of addictive 
goods, particularly tobacco. Smoking behaviour 
is overwhelmingly established in adolescence. In 
the United States, for instance, some 80% of adult 
smokers reportedly started smoking before the age 
of 18 (US Department of Health and Human Services 
1994). Young people do not take into account the risk 
of becoming addicted to nicotine because they act 
myopically (again, this occurs even if they have been 
informed that there will be future consequences). It has 
been shown that the longer the onset of smoking is 
delayed, the less likely a person is to become addicted 
(ibid.). Even in the absence of addiction, empirical 
evidence strongly suggests that health behaviours 
adopted while young are reliable predictors of health 
and health behaviours in adulthood, for example 
concerning diet and physical activity (Case et al. 2005, 
van Dam et al. 2006, Whitaker et al. 1997). 

Based on this justification, governments in many 
(mainly high-income) countries have banned the sale 
of cigarettes and alcohol to minors in order to prevent 
them from damaging their health. Similarly, there is 
growing support and recognition in many of those 
countries for stronger regulation of advertising and 
sales of unhealthy foods to children (Ofcom 2006).

While this market failure is focused on children and 
adolescents, some of the most promising measures 
to remedy the situation are much harder to target 
exclusively to this group. For instance, tobacco 
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taxation unavoidably reduces not only adolescent but 
also adult consumption. And in any case, since parents 
have a major influence on the health behaviour of their 
children, it is difficult to change children’s behaviour in 
a way that circumvents the parents (Hardy et al. 2006).  

The following section turns to potential violations of 
the ‘perfect information’ assumption. Although this is 
independent from the idea of rationality, the examples 
above have already shown that, at least in the case of 
children, non-rationality and imperfect information may 
well come together.

 	
 4.3 Insufficient and asymmetric information	
There are typically good reasons to believe that 
markets fail to produce optimal outcomes because 
of informational problems. It is, however, important 
to distinguish between problems due to insufficient 
and those due to asymmetric information – despite 
the interrelations between the two. Asymmetric 
information occurs when one party to an exchange 
has private information that it does not share with the 
other party. Insufficient information is information that 
is not deliberately hidden, but which some individuals 
cannot use or interpret adequately. These differences 
lead to very different policy conclusions. In the case 
of asymmetric information, a mechanism has to be 
developed by which the party with private information 
reveals the information; insufficient information 
can be corrected using comprehensive or targeted 
information campaigns.

Two key features of incomplete and asymmetric 
information are relevant in the context of
chronic disease: 

• �insufficient awareness about health risks 
involved in consumption choices; and

• �inadequate information about the addictive 
qualities of unhealthy goods. 

The former potentially applies to all unhealthy 
behaviours, while the latter is more relevant to smoking 
and alcohol consumption than to diet and physical 
inactivity (see, however, Cawley 1999 for a treatment of 
the ‘addictive’ aspects of diet).

The costs in terms of health consequences for 
the individual must be separated into one part the 
individual has foreseen and has, hence, deliberately 
incurred, and another part that he/she did not 
anticipate. Both consequences are borne by the 
individual, but the unforeseen consequence did 
not enter the utility-maximising decision. These 

unknowingly incurred internal costs then become 
relevant to public policy. 

Whether consumers in a given country are 
sufficiently informed about the health consequences 
of risky behaviour is an empirical question.45 
Insufficient and/or asymmetric information is 
more likely to prevail under certain circumstances, 
such as among children and teenagers. Imperfect 
information is also more common: 

• �where the health effects of a behaviour are 
insufficiently understood and researched 
(for example, because of the long time-lag 
between behaviour and outcome). It has taken 
decades for the health effects of smoking to 
be gradually understood by scientists, and a 
similarly advanced understanding of obesity 
may take more time to materialise; and

• �where industry’s marketing efforts distort 
information, intentionally or otherwise (the 
history of the tobacco industry, recently revealed 
in several studies, offers plenty of examples of 
a concerted effort to conceal information about 
the negative health impacts of smoking).46

In addition, living in a developing country may convey 
information disadvantages.  In China, where about 
70% of adult men smoke, there is clear evidence 
that many people lack even basic information 
about the hazards of smoking. A 1996 survey of 
Chinese adults revealed that half of smokers – and 
half of non-smokers – believed that there was little 
harm in smoking (Chinese Academy of Preventive 
Medicine 1997). Kenkel and Chen (2000) provide 
a more comprehensive review of the evidence of 
the lack of information on the consequences of 
tobacco use worldwide. Peck et al. (2000) provide 
an indirect approach for evaluating the welfare loss 
associated with imperfect information about the health 
consequences of smoking.

Results for developed countries appear mixed. 
Viscusi (1992, 1999a) found that smokers in the United 
States over-estimated the health risks associated 
with smoking, while Schoenbaum (1997) found the 
opposite.47 In a recent study, Cutler and Glaeser 
(2006) concluded that higher smoking levels in 
Europe (compared with the United States) are largely 
explained by a continuing lack of information about the 
health consequences of smoking, even after a range of 
other determinants of smoking are taken into account. 
If insufficient information does have a noticeable effect 
in Europe, it is likely to matter even more in many low- 
and middle-income countries.
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There has been comparatively little work assessing 
whether lack of awareness of risks is a predictor of 
obesity. The evidence available, however, suggests 
that knowledge about the risks of a poor diet is low 
compared with smoking. In the United States, for 
instance, it was found that people tend vastly to 
underestimate the amount of calories and fat they 
are being served in restaurants (Burton et al. 2006). 
This is an important finding for high-income countries 
more generally, where the share of food consumed in 
restaurants has been steadily increasing. 

A recent longitudinal study from Taiwan (Kan and 
Tsei 2004) investigated in detail the shape and 
significance of the relationship between knowledge 
and obesity (measured by BMI), finding mixed 
results. For male individuals, a statistically significant 
negative relationship – better knowledge producing 
lower BMI – shows up only for individuals who are 
extremely overweight (BMI > 29.41, according to the 
authors’ definition). This might suggest that men do 
not think mildly overweight individuals will experience 
adverse health outcomes. In contrast, among women, 
knowledge of obesity’s detrimental consequences 
on health has no discernible effect on BMI at all. The 
study controlled for a set of other determinants and 
used two-stage estimation to overcome econometric 
challenges that complicate the relationship. More 
research is needed to assess the role that information 
plays in determining diet, in particular in developing 
countries where obesity is rising fast. 

On the whole, government intervention in the 
form of the provision (and production48) of health 
information is in principle justifiable, as information 
is a public good, which leads to it being under-
supplied in the absence of government intervention. 
(A pure public good is a good for which consumption 
by one individual does not reduce someone else’s 
consumption – it is ‘non-rival’ – and a consumer cannot 
be excluded from consuming the good either by 
having to pay or through some other mechanism – it is 
‘non-excludable’). The public provision of information 
can in principle take many forms, including product 
labelling, comprehensive or targeted public-
information campaigns, or restricting the marketing 
of unhealthy food. In particular in developing 
countries, where the awareness about the health 
consequences of smoking, alcohol, poor diet and 
physical inactivity are low, there is an obvious case 
for more information. Perhaps the best example of the 
benefits of information is the sudden and sustained 
reduction in smoking that occurred in the United 
States after the publication of the Surgeon General’s 
Report on the health risks of tobacco consumption in 
1964.49

However, even where the information deficit is 
reduced, there is mixed evidence as to how far 
this will actually change people’s behaviour. Some 
evidence from controlled experiments on the provision 
of nutrition information showed no effects on overall 
energy and fat intake (Kral et al. 2002, Stubenitsky et al. 
2000). Even perfectly informed people might decide to 
consume unhealthy goods if the pleasure derived from 
consumption exceeds the short- and long-term costs, 
particularly if the private costs do not fully account 
for the costs to society. In this case, simply providing 
more or better information will not produce the desired 
change in behaviour.	

4.4 �Time-inconsistent preferences 	
or ‘internalities’

A potentially powerful justification for government 
intervention to prevent chronic diseases caused 
by unhealthy lifestyles comes from the recently 
proposed hypothesis of time-inconsistent individual 
preferences.  Behavioural economists, in particular, 
argue that in some situations individuals give in to 
the temptation to accept immediate gratification 
at the expense of their long-term best interests.50 
This feature characterises only the shape of individual 
preferences, while the other standard assumptions of 
economic theory remain in place: individuals continue 
to be considered perfectly rational, forward-looking, 
fully informed consumers. 

In this model, a commitment made today – by a 
perfectly informed and rational individual who has 
time-inconsistent preferences – to act in a particular 
way in the future will be reneged upon at the point 
when the commitment should be respected.  For 
example, a smoker asked today to stop smoking 
immediately will probably answer no, but might agree 
to stop smoking in one year.  One year from now, if 
asked again to quit smoking, the smoker might prefer 
to continue smoking rather than adhere to the previous 
commitment to quit.51 As time progresses, each future 
date comes into the present and the preference for 
immediate enjoyment will prevail. In other words, the 
present ‘self’ of the individual disagrees with his or 
her future ‘self’. Since the decisions of the present 
self do not take into account the consequences of 
its actions on the future self, it imposes a type of 
externality on the future self. This is typically called an 
‘internality’ (or ‘intra-personal externality’) because the 
consequences remain ‘inside’ the individual. 

There is some empirical evidence from the United 
States to support the idea of time-inconsistent 
preferences.  Within the smoker community, 8 out 
of 10 smokers express the desire to stop, but many 
fewer than that actually quit.  Gruber (2002) reports 
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that over 80% of smokers try to quit in a typical 
year, and the average smoker tries to quit every 
eight months. Strikingly, 54% of serious cessation 
attempts fail within one week. 

The same contrast between the current and future self 
can be indirectly detected in the well-documented 
difficulty to commit to diets. Cutler et al. (2003), 
examining the US case, argue that eating decisions 
often appear inconsistent: ‘People continue to 
overeat, despite substantial evidence that they want 
to be thinner and try to lose weight (there is a $30 to 
$50 billion annual diet industry). Unhealthy foods, 
much like smoking, can also pose serious self-control 
problems, bringing immediate gratification, while 
health costs of over-consumption accumulate in the 
future. Maintaining a diet is also very difficult. People 
on diets frequently yo-yo; their weight rises and falls 
as they start and stop dieting.’  

According to Cutler et al. (2003) a further confirmation 
of the theory derives from the fact that desired weight 
rises only slightly as actual weight rises, particularly 
for obese people, resulting in an increasing disparity 
between how individuals actually are and how they 
would like to be. 

It is difficult to assess the size of internalities, as they 
depend on the not-directly-observable degree of time 
inconsistency displayed by the individual. The upper 
limit is given by the total health costs that the individual 
imposes upon him/herself. Gruber and Koszegi (2001 
and 2002), using the value-of-life valuation method, 
estimated that the total harm that smokers do to 
themselves equals $35 per pack of cigarettes – a very 
high figure. Out of that amount, the internal costs for 
‘modest’ degrees of time inconsistency (below the 
assessments of most laboratory experiments) would 
be between $1 and $2 per pack. For more severe 
time inconsistency (still consistent with experimental 
evidence) the internal costs are estimated to be on the 
order of $5 to $10 per pack of cigarettes. 

Some argue that if individuals have time-inconsistent 
preferences, there may be a case for an intervention 
(e.g. a tax) that stimulates them to do what they 
would like, but are unable to do without external 
help. In these cases, the size of the internal costs 
can be used to determine the size of an optimal 
tax, on top of any tax that might be justified by 
the presence of external costs. Gruber (2002), 
for instance, estimates that external costs would 
translate into a tax of $0.40 per pack or lower – much 
less than internal costs of US$35.

Time-inconsistency can be easily confused with 
insufficient information (or with myopic behaviour), 

especially in the case of addictive goods. When 
taking up consumption, individuals – especially young 
people – might have insufficient information to assess 
precisely the addictive power of the good and may 
think that they will be able to commit themselves to 
quit in the future. Yet the individual may never have 
enough self-control to quit the addictive behaviour. 
This produces the same result as time-inconsistent 
preferences, but time-inconsistency occurs only 
when individuals are otherwise fully informed about 
the consequences of their actions (while also being 
aware of their contradictory behaviour attributable to 
problems of self-control). 

The outcomes of these market failures may be 
identical, but the causes – and hence the policy 
implications – differ significantly. While the solution to 
limited information is to provide more information 
(in particular, to young people who are most likely 
to be ill-informed), the solution to time-inconsistent 
preferences is to provide individuals with effective 
commitment devices. A commitment device is 
a mechanism that requires a previously adopted 
decision to be respected. For example, individuals 
can bet on their ability to stop smoking, announce 
publicly their willingness to quit, impose punishments 
upon themselves if they fail to follow the commitment 
or reward themselves for being able to respect it. 
Unfortunately, such devices are weak because they 
cannot be externally enforced. 

Given their enforcement power, governments 
are generally in a good position to provide fully 
effective commitment devices. Per-unit taxes 
are one example of an effective government 
intervention.52 Taxes increase the immediate cost 
of unhealthy behaviours, thereby lowering the 
enjoyment (or present benefit) of the individual. Taxes 
that adjust for time-inconsistent preferences may 
be considered as welfare improving because they 
provide individuals who have little self-control with an 
effective commitment device and a way to increase 
their utility surplus. At the same time, if the proceeds 
of the tax are returned evenly to everyone in society, 
individuals with high self-control are compensated for 
their loss of enjoyment, providing a further incentive 
for self-control (O’Donoghue and Rabin 2006).

Taxation addresses the internality problem in a 
manner similar to the way in which traditional 
economic models respond to externalities. The 
smoker’s response to the price increase will be the 
same in both the standard model and in the case of 
time inconsistency: he or she will reduce smoking. 
However, a crucial – and in principle empirically 
testable – difference is that in the case of time-
inconsistent preferences, smokers will be better off 
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because they are ‘forced’ to do what they ultimately 
want (namely, to give up smoking). By contrast, the 
standard model predicts that smokers will be worse 
off because the government is constraining their 
choice of a rational activity. Gruber and Mullainathan 
(2002) have found some support for the time-
inconsistency model in that higher cigarette taxes 
were associated with higher levels of self-reported 
well-being among smokers, in both the United 
States and Canada. 

As is the case with market failures caused by non-
rational behaviour (discussed in section 4.2 above), 
there is potential for paternalistic abuse of the time-
inconsistency argument. It could be used under the 
pretext of helping those who suffer from ‘self-control 
problems’ to impose laws or rules that restrict the 
choices of individuals (such as any kind of total ban 
on certain consumer goods).53 This is a legitimate 
concern, although it is not an argument against 
the relevance of the time-inconsistency rationale 
per se. Nevertheless, it does suggest that if a time-
inconsistency argument is invoked, the welfare costs 
and benefits of the interventions on these grounds 
should be carefully examined. 

Gruber (2002) suggests that taxes should be 
accompanied by a portfolio of other measures 
to decrease present enjoyment associated with 
smoking, such as banning smoking in public places 
or the workplace. This suggestion can be generalised 
to cover the full set of unhealthy behaviours by 
introducing measures that change the incentives of 
private decision-making, without the need to forbid 
the unhealthy lifestyle choices. Individuals’ self-control 
can be reinforced, which achieves the same effect as 
a commitment device, while conserving individuals’ 
freedom to make their own choices.

Note that, while private benefits are (by definition) 
outside the scope of public intervention, immediate 
and future costs can both be manipulated to 
make healthy choices easy choices. Wider use of 
standardised nutritional certification programmes 
would reduce the time costs of gathering nutritional 
information, at least among those in a position to act 
upon the given information. Wide availability of running 
lanes, gym facilities, swimming pools and cycle paths 
would reduce the immediate cost of physical activity 
(for instance, by reducing search and transportation 
costs) – although these examples obviously have 
more direct relevance for high-income countries. Price 
policies may also in principle be an option to influence 
food choices, by reducing the relative price of healthier 
foods through subsidisation or by taxing unhealthy 
goods. This requires, however, a careful analysis of the 

welfare implications involved, especially in developing 
countries (see e.g. Schmidhuber 2004). 

Overall, while the idea of time inconsistency as a 
market failure is highly plausible, more research 
is needed to establish an empirical basis for the 
argument in the specific case of chronic disease 
risk factors. It remains, however, an argument that 
can in principle justify an acceptance of some of 
the substantial internal costs incurred through poor 
health habits as relevant to public policy. In doing so, 
it can significantly reinforce the case forgovernment 
intervention.

4.5 Conclusions
There are good reasons to believe that conditions 
exist in which intervention to prevent chronic 
disease may be justified from an efficiency 
perspective: people act non-rationally and against 
their own desires for their future selves, they are 
frequently imperfectly informed about the health 
risks of their choices, and their actions may have 
significant negative consequences for others or for 
society at large. When such market failures exist, 
interventions are called for to move people closer to 
a social optimum in an efficient manner.

Many issues relating to the economics of prevention 
could not be explored in this chapter due to the 
immense scope of this area of study. This includes  
whether the ‘free market outcome’ produces too low 
a level of prevention in general, irrespective of the type 
of disease or risk factor, as some have argued (Kenkel 
2000). A related question not covered is whether there is 
too little research on prevention compared to the ‘social 
optimum’. Private industry generally does not invest 
money into the development of non-clinical preventive 
interventions, in part because such interventions 
cannot be easily patented, meaning companies are not 
guaranteed a return on their investment (Dranove 1998). 

Overall, there is little work that has directly examined 
the rationale for intervention to prevent chronic disease 
in developing countries. One is left to draw instead on 
existing evidence for high-income countries, and to 
discuss ways in which the findings are applicable to 
developing countries. Further research should address 
this major evidence gap.

It is important to re-emphasise that the largest 
burden associated with chronic disease and 
related risk factors is carried by the individual 
directly concerned, and is represented by the loss 
of quantity and quality of life years, measured 
in monetary values. If individuals are indeed the 
rational actors assumed by standard economic 
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theory, then these costs will be matched by benefits 
(such as the ‘good feeling’ derived from smoking) 
that are at least as high as these costs. If the 
individual unknowingly or unwillingly incurs these 
costs – because he/she simply did not consider the 
future consequences of the action, because he/she 
was not aware of the consequences, or if he/she is 
facing serious self-control problems – then some 
of these ‘private’ costs become relevant to public 
policy, adding important weight to the argument for 
public-policy intervention. 

This chapter has discussed only whether there are 
market failures that would – in principle – justify a 
public-policy intervention. This by itself says nothing 
about whether in reality governments would have the 
means to correct the market failure at a cost that is 
worth the return. Many interventions might not fulfil 
this criterion, in which case the optimal choice is to 
try to live with the status quo. The following chapter 
reviews the evidence on the cost-effectiveness of 
interventions to prevent chronic disease. As such, it 
seeks to complete the economic rationale argument. 
The link between the market-failure discussion and the 
cost-effectiveness evidence also runs the other way 
round: evidence of cost-effectiveness on its own is not 
a sufficient argument to justify a role for public policy. 
This is because, in the absence of a market failure, a 
highly cost-effective intervention offers a strong private 
rationale to undertake the intervention. 
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Many interventions have been proposed for 
preventing or reducing the incidence of chronic 
diseases, yet few of them have been analysed to 
determine how much health improvement can be 
gained per dollar spent, especially in developing 
countries. Cost-effectiveness is a widely used 
measure to allow policymakers and others to decide 
among possible interventions to improve public 
health (section 5.1). There are difficulties, however, in 
measuring both the costs and the effectiveness of 
health interventions, complicating efforts to determine 
which will be most appropriate for specific diseases 
or risk factors (section 5.2). These complications mean 
that evidence reviewed for this report, especially as 
it concerns developing countries, relies heavily on 
modelling and estimation, and borrowing data from 
developed-country experiences (section 5.3).  

The review of interventions undertaken below 
indicates that cost-effective interventions to 
prevent many chronic diseases in developing 
countries exist, but have not been widely applied. 
Specifically, population-wide and community-
based interventions appear to be highly cost-
effective when they reach large populations, 
address high mortality and morbidity diseases, 
and are multi-pronged, integrated efforts. 
Interventions targeting individuals can also be cost-
effective, but may require clinical involvement (which 
can be more difficult to come by in the developing-
country context (section 5.4). 

Based on epidemiological trends in developing 
countries, proven interventions are likely to become 
more cost-effective over time as population ageing 
and increased globalisation put societies at greater 
risk of chronic diseases. However, this is not an 
argument for waiting for the disease burden to worsen 
before intervening. Some interventions need time to 
take full effect, and many interventions become more 
effective over time (for example, the ‘bandwagon effect’ 
of reduced smoking). The purpose of prevention is to 
reduce the amount of damage that could occur, and 
for many chronic diseases this may mean ‘unlearning’ 
unhealthy behaviours. 

Two conclusions useful for policymakers emerge: 
further study of promising interventions is needed; 
and interventions that appear to be cost-saving or 
low-cost can and should be implemented on a wider 
scale where the disease burden warrants, even while 
cost and effectiveness data continue to be refined. 
Economists have a role to play in helping policymakers 
choose which of the two avenues will improve public 
health at the lowest cost. 

5.1 What is cost-effectiveness?
Economists have developed several methods for 
evaluating the way in which a policy or programme is 
conducted, and how efficiently it achieves its purpose. 
The best known of these are cost-effectiveness and 
cost-benefit analysis (CEA and CBA). CEA shows how 
much it costs to obtain a certain amount of a health 
improvement, while CBA allows comparisons of the 
costs with the benefits of taking a specific action. Both 
types of analysis are carried out through standard 
methods, but CEA is more common. While CEA alone 
cannot indicate the economic desirability of a given 
intervention (it does not provide an absolute measure 
of ‘efficiency’ in a welfare sense), properly done, it does 
allow for comparisons among interventions because it 
provides a basis for ranking them. 

Cost-effectiveness analysis relies on two pieces of 
information: the results of an intervention in actual 
health units (such as mm mercury for blood pressure, 
BMI change for obesity, etc.), and the dollar costs of 
carrying it out. It is relatively simple to calculate, but 
it is often difficult to gather adequate data to do so. 
Cost-effectiveness is defined as the cost per unit 
of health benefit (measured primarily in DALYs or in 
years of life saved) from carrying out a specific health 
intervention. A lower cost-effectiveness ratio implies 
a less expensive improvement in health, and a higher 
ratio implies a more costly improvement. It is important 
to recognise that many interventions that have high 
cost-effectiveness ratios may be economically justified 
if the demand for them is high and where diseases 
impose a high burden of mortality and/or morbidity 
on a population. In determining cost-effectiveness, 
care must be taken to include the full array of actual 
costs, to discount both the costs and health impact 
that occur in the future, and to have reliable information 
about health impacts at the individual level.	

5.2 �Barriers to measuring 	
cost-effectiveness

Calculating cost-effectiveness demands substantial 
data, and these demands are seldom fully met. 
Difficulties arise both in assessing whether a specific 
programme is effective from a health perspective, and 
in measuring the costs of conducting the programme. 

Although there are standard measures (such as 
DALYs) that describe the health outcomes of specific 
interventions, measures of effectiveness often vary 
across studies and cannot be compared. Another 
significant problem is that many prevention efforts 
have not been properly evaluated for effectiveness, 
including many physical activity and nutrition 

5. �Cost-effectiveness of interventions 	
to prevent chronic diseases
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programmes that have not yet been widely tested 
(such as changing the fat content of manufactured 
foods). Obviously, very little can be said about the 
cost-effectiveness of unproven interventions. 

It is also difficult to measure the effectiveness of 
interventions at a population-wide level. There are 
several reasons for this. Randomised controlled trials 
are the gold standard for determining the effect of 
a given intervention, but they are rare.  When they 
are available, they can easily face contamination 
between control and experimental groups due to the 
difficulty of preventing information flows between 
study populations. Another significant barrier comes 
in defining the intervention itself. For instance, 
some of the potential interventions described in 
this chapter involve simultaneous policy, regulatory 
and manufacturing changes, and it is not easy to 
disentangle the effects that are due to each part of 
a comprehensive intervention. Finally, many chronic 
diseases arise from social, cultural, economic and 
legal conditions that vary across countries. Similarly, 
community and population-based interventions to 
address those diseases often require location-specific 
changes in underlying conditions or behaviours. This 
specificity makes comparisons across countries 
or groups extremely difficult (see the discussion in 
Nissinen et al. 2001). Additional factors that complicate 
cost-effectiveness measurement are the size of the 
community where the intervention is applied, the 
‘dose’ of the intervention across the community, lack of 
controls, and underlying trends – all of which have an 
impact upon the effectiveness of the outcome. 

In addition to problems in measuring the health 
outcomes of a given intervention, determining the cost 
of that intervention is not necessarily straightforward. 
The broad range of interventions against chronic 
diseases include some for which the costs are 
relatively easy to estimate, such as familiar public 
health education and promotion programmes. More 
difficult to calculate are the costs of environmental 
changes, such as those to encourage physical activity. 
Most difficult are the regulatory, industrial or policy 
changes that may create hidden costs (or benefits) 
and have other unintended consequences. Costs will 
also vary depending on where the intervention is being 
implemented.

Many cost-effectiveness studies are based on actual 
information gathered on-site during an intervention. 
These observational studies are limited by small 
population samples and site-specific conditions, 
but they can still be useful beyond their immediate 
application for meta-analyses or site-to-site 
comparisons.  Studies that include comprehensive 
cost information and involve multiple sites, common 

protocols and randomised study arms are preferable 
for setting policy or generalising conclusions. 
However, studies meeting these conditions are not 
common in either developed or developing countries. 
Therefore, the results reported in this and other 
papers rely heavily on modelling or estimation, using 
data extrapolated from small-scale interventions, or 
borrowed from interventions not specific to chronic 
disease or the developing-country experience. 	

5.3 �Gathering information about intervention 
cost-effectiveness

Because of the difficulties in calculating cost-
effectiveness, some of the conclusions of this 
report are based on limited information derived 
from disparate experiences in developing and even 
developed countries. To evaluate what is known 
about interventions to prevent chronic diseases in 
developing countries, the field was surveyed through 
searches of electronic journal databases, including 
PubMed, EconLit and Web of Science, using multiple 
key words.54 The relevant publications of international 
organisations were reviewed, including those of the 
World Bank, the World Health Organization and the 
Pan-American Health Organization.  In addition, 
experts in chronic diseases and health economics 
were consulted in an effort to locate evaluation 
studies and other ‘grey’ literature, and to identify 
highly effective interventions in developing countries 
even where systematic cost analyses have not been 
performed. The search revealed an extensive literature 
addressing interventions against cancer, particularly 
smoking-related, but a paucity of literature describing 
interventions that included cost data for many other 
chronic diseases. 	

5.4� Cost-effectiveness of interventions 	
to prevent chronic diseases

This section summarises what is known about 
cost-effectiveness for several interventions, nearly 
all of them primary prevention efforts, to prevent or 
reduce chronic disease prevalence and associated 
risk factors. Primary interventions occur prior to the 
diagnosis of disease and take place largely outside 
the clinical realm (or with minimal clinical involvement). 
The need for non-clinical intervention is likely to 
be more acute in developing countries, where 
high prevalence of some risk factors and chronic 
diseases overwhelm already weak health systems, 
and some (although not all) disease screening can 
be expensive. Secondary prevention can, of course, 
be achieved through pharmacological approaches 
(aspirin, statins, beta-blockers, ACE inhibitors) with 
minimal screening and low-cost techniques (such as 
blood pressure and cholesterol testing) for those who 
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are at high risk or have already developed chronic 
diseases. There is some evidence to suggest that 
these interventions are in fact more cost-effective than 
primary-level interventions because they are more 
narrowly targeted to high-risk populations (Gaziano et 
al. 2006). However, it is also possible that inexpensive, 
readily available drugs increase the likelihood that 
people will engage in unhealthy behaviours because 
cheap interventions make it seem like the costs of their 
behaviour are lower than they really are. Therefore, 
the focus in this paper is on primary prevention 
interventions because they can be implemented 
immediately in developing countries, and require less 
of the healthcare system. 

Broadly speaking, interventions can occur at the 
individual, community and society levels (the last 
two are also referred to as ‘population’ interventions). 
Individual interventions include actions of healthcare 
providers or an individual to improve their own 
health, including education and behaviour change 
approaches, such as smoking-cessation tools or 
weight-loss programmes.  Education and information 
campaigns directed at specific communities, such as 
schools or the workplace, are a common approach 
to prevention of disease. Such campaigns are often 
accompanied by environmental changes intended to 
encourage healthier behaviour.  Examples are signs 
pointing to the location of stairs in buildings and 
menu changes in workplace and school cafeterias. 
Other community-level approaches include exercise 
programmes at community facilities, and policy 
changes that restrict smoking or alcohol consumption. 

Society-wide efforts include yet broader-reaching 
educational efforts, changes in industrial processes, 
and regulatory and policy actions such as labelling 
requirements, taxes and subsidies, and restrictions on 
product use and marketing. Education at the society 
level has been used in many countries to change 
the dietary, smoking and physical activity behaviour 
of populations, using a wide range of informational 
products disseminated in various ways. Once again, 
both costs and health impact are much easier to 
measure at the individual level than at the community 
and society levels. 

This survey of published cost-effectiveness studies 
and expert opinion points to the conclusion that some 
individual and population-wide interventions to prevent 
chronic disease can be highly cost-effective, but that 
results depend heavily on regional differences in 
costs and the burden of chronic diseases. Sensitivity 
analysis done as part of the CEA modelling for the 
Disease Control Priorities Project (DCPP) showed that 
the cost-effectiveness of public education campaigns 
at the population level could be very good or far less 

favourable depending on how much it cost to reach 
people using a reasonable range of costs. Similarly, 
even a very inexpensive intervention may not be worth 
implementing if it targets a chronic disease with low 
prevalence in a given country or region. For many of 
the interventions discussed below, cost-effectiveness 
is difficult to determine because there is not enough 
experience of chronic disease interventions in 
developing countries.

There is no ‘too high’ or ‘right’ cost-effectiveness 
ratio – what is acceptable to health and finance 
decision-makers depends on the country context. 
The DCPP has identified several chronic disease 
interventions as cost-effective at a cost of below 
$1,000 per DALY (Jamison 2006). However, the 
affordability of interventions will vary significantly 
across countries, even among a group of 
interventions believed to be cost-effective in the 
global sense. 

Because many of the interventions discussed here 
can address multiple diseases and/or risk factors 
simultaneously, interventions are not associated with 
specific disease targets. However, as obesity is a 
risk factor for multiple chronic diseases, most of the 
interventions discussed could address obesity and 
its consequences.	

5.4.1 �Individual lifestyle interventions
Smoking cessation, dietary changes, increasing 
physical activity, and moderation in alcohol 
consumption are all largely achieved at the individual 
level by behaviour modification. This can arise from 
education efforts or simply the desire to be healthier. 
Smoking cessation is likely to be very cost-effective 
if all the various health benefits are considered, and 
because prevalence is high in developing countries. 
The primary individual approach to reducing tobacco 
use is through prescribed or over-the-counter 
nicotine-replacement therapy, which has been used 
in both developed and developing countries for a 
number of years with good success (Jha et al. 2006). 
The effectiveness of nicotine-replacement therapy 
appears to be relatively constant across settings and 
delivery systems, although it is possible that nicotine-
replacement therapies are not widely available in some 
developing countries (ibid.).

There is evidence to suggest that ‘self-management 
diabetes education’ is cost-effective for prevention 
of diabetes (Narayan et al. 2006). Some research also 
points to diet and physical activity (lifestyle) changes 
as very cost-effective for prevention of diabetes (ibid.); 
however, the lack of trials in developing countries 
makes it difficult to reach strong conclusions. 
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Observational and developed-country experience 
shows it can be very difficult to change eating and 
exercise habits in a sustainable manner. 

In addition, lifestyle interventions to change diet, 
reduce alcohol consumption, take aspirin and engage 
in routine physical activity can control or reduce the 
incidence of CVD in people at high risk. Eating more 
fruits and vegetables, switching to unsaturated fat, 
reducing salt intake and weight loss can reduce 
the risk of CVD by reducing high blood pressure, 
cholesterol levels and body mass index (BMI). Some 
studies find that dietary interventions for reducing 
cholesterol are also cost-effective, with ratios as low 
as $2,000 per quality-adjusted life year (QALY) (Prosser 
2000). These lifestyle changes require education 
and monitoring to be effective in preventing disease. 
No conclusive data are available about the cost-
effectiveness of these interventions.	

5.4.2 �Individual pharmacological interventions
Pharmacological interventions can in principle 
achieve many of the same results for blood pressure 
and cholesterol reductions as lifestyle changes, but 
generally with a higher likelihood of success, as far as 
existing evidence suggests. Strong evidence exists 
that medications that lower blood pressure reduce 
the risk of stroke, ischaemic heart disease and heart 
failure (Rodgers et al. 2006). Similarly, statins reduce 
cholesterol in many people at risk of heart disease 
and stroke. Aspirin is also protective against coronary 
artery disease. 

Results based on developed-country experience 
show that primary prevention of CVD using drugs to 
control blood pressure and serum cholesterol are 
highly cost-effective for those with risk factors, and 
sometimes cost-effective for the general population. 
For adults over 45 years with high blood pressure 
(over 105 mmHg), drug treatment costs a few 
hundred dollars per life year gained. For the general 
population, drug treatment costs $4,600 to $100,000 
per life year gained. The cost difference is due to 
differences in underlying risks, age and costs of 
medication (Rodgers et al. 2006). Cost-effectiveness 
ratios for cholesterol-lowering medications are 
becoming more favourable with the expiration of 
many patents on statins, and also vary significantly by 
risk level and age. 

Murray et al. (2003) modelled the effects of blood 
pressure and cholesterol-lowering medications in the 
epidemiological contexts of developing countries. 
The authors found that individual-level interventions, 
including medication, were less cost-effective than 
some population-based interventions, but still had low 

cost per DALY averted (ranging from $610 for high-risk 
populations receiving combination treatment in Africa 
to $4,030 for low-risk populations receiving treatment 
in the Middle East and North Africa). 

Drugs for weight loss do not have a strong success 
record, particularly over the long term.	

5.4.3 Physical activity intervention
Although there is one very promising example 
from Brazil, there is little basis for formulating a 
conclusion about the cost-effectiveness of physical 
activity interventions to prevent chronic diseases 
in developing countries. Even in the United States, 
the data are too weak to draw conclusions. With a 
modelling approach, one US study found that people 
who walk save significantly on health care. They 
compared these savings to the costs of running shoes, 
time spent walking, and occasional injuries for different 
age groups and both sexes. The results were greater 
savings than costs. The model did not include other 
potential health benefits from walking although it is 
likely that multiple chronic disease risk factors (such 
as lower blood pressure and cholesterol or improved 
mental health) would be affected by a regular and 
rigorous walking regime. 

Some studies suggest that although the relative 
risks of a sedentary lifestyle are likely to be similar 
in developed and developing countries, people in 
developing countries face substantial barriers to 
implementing physical activity initiatives. In South 
Africa, lack of widespread access to exercise 
infrastructure (such as gyms or trails), high prevalence 
of urban violence, and a focus on primary healthcare 
delivery all impede effective physical activity 
interventions, especially in urban environments 
(Lambert et al. 2001). The authors report a low-to-
moderate level of physical activity for the majority of 
South Africans, and suggest that these barriers are 
typical of many developing countries.  Sobngwi et 
al. (2002) find a similar inverse relationship between 
walking and the level of urbanisation in Cameroon.  

A well-known counter-example is the Agita São 
Paulo programme. It is a longstanding, multi-level, 
community-based physical activity intervention 
designed to reduce obesity and CVD in a large urban 
population (Matsudo et al. 2002). The programme’s 
goals are to increase knowledge about the benefits 
of physical activity by 50%, and to increase physical 
activity by 20% in 10 years. Two aspects of the Agita 
São Paulo programme make it remarkable: the large 
scale and the multi-pronged intervention approach. 
Agita São Paulo targets the entire 35-million-person 
population of São Paulo state, with emphasis on 
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teenagers, the elderly and workers. The programme 
works through community organisations, mass media, 
government and non-governmental organisations, 
private industry and schools. The interventions include 
delivery of messages about physical activity, cultural 
mascots, attention to specific settings that provide 
opportunities for activity (especially dance, because it 
was particularly appealing to Brazilians), educational 
materials, education for health professionals, mega-
community events such as parades and workplace 
activities, and appealing promotional materials. 

Economic evaluation of the programme conducted 
in 2004 (World Bank 2005a) demonstrated that the 
programme is highly cost-effective, and in fact cost-
saving when major health outcomes are considered. 
Modelling of the possible scale-up of the programme 
showed a cost-effectiveness result of $247 per DALY 
saved. This implies that such a programme could be 
applied to a very large population – perhaps even on a 
national level – and still be cost-effective. One reason 
for the positive results for the Agita programme is a 
high level of participation.  A random sample of homes 
showed that 56% recognised it after four years of 
implementation, and 55% of the sample participated in 
physical activities, with a much higher level of activity 
among those showing awareness of the programme. 	

5.4.4 �Comprehensive community intervention
The effectiveness of community interventions 
depends heavily on two factors: the ‘dose’ of the 
intervention to which people are exposed and the 
consistency of the intervention, particularly if it is 
reinforced across different spheres of people’s lives. 
In the case of education and information, the dose 
refers to the frequency and strength of exposure 
to the educational messages. For environmental 
interventions, it could mean how easily people come 
into contact with the healthier environment, such 
as stairs or improved food choices. Consistency 
is increased if similar healthy messages or 
environmental conditions are present at work and 
home for adults or school and home for children, and 
are not drowned out by advertising with contradictory 
messages or a less healthy environment.

The CORIS (Coronary Risk Factor Study) in South 
Africa found that community-based information 
and behaviour-change interventions were very 
effective in reducing overall chronic disease risk 
factors in the experimental communities at low 
cost. Evidence from the CORIS study is particularly 
valuable because of the experimental approach used, 
testing interventions at different levels of intensity 
in two communities with a third control community 
(Rossouw et al. 1993). The study suggests that a low-

cost, less-intensive education effort is just as effective 
as a higher-cost, more intensive programme if it is 
broad-based and comprehensive. In this instance, 
the interventions included public health messages 
in different delivery forms (including mass media 
and home mailings) and community activities, such 
as organised walks, public meetings, involvement of 
community-based organisations, free screening for 
blood pressure, small-group personal interventions 
and encouragement of food substitution in stores and 
restaurants. 	

5.4.5 Society-level interventions
The results of society-level interventions have 
been mixed, with the greatest success attributable 
to programmes with long-term, multi-sectoral, 
collaborative approaches that engage different 
parts of society – especially the public and private 
sectors together – and reinforce key messages 
through multiple outlets. 

Changes in industrial processes to reduce unhealthy 
food components – such as the amount of trans fat 
or salt in manufactured food – can have a substantial 
impact on people’s diets (although the effect depends 
on wider consumption habits and the ease of 
obtaining unhealthy substitutes). These changes can 
be implemented relatively quickly if the private sector 
and/or governments are supportive. For example, 
in Mauritius and Poland, changes in manufacturing 
processes appear to have reduced risk factors for 
chronic diseases (Zatonski et al. 1998). 

Policy changes, including regulation of food content 
and marketing, smoking restrictions, dietary guidelines, 
transportation alternatives, and even trade policy, 
can all affect people’s knowledge of and behaviour 
involving chronic disease risk factors. The full range 
of potential policy influences on behaviours and 
conditions that lead to chronic disease is almost 
unlimited, and includes zoning restrictions, tax policy, 
drinking-age laws, advertising prohibitions, and many 
others. Most of these have not yet been tested as 
interventions to prevent chronic diseases. 

Fiscal approaches, such as taxing tobacco or 
subsidising exercise equipment, have been of limited 
use, but results from taxing tobacco are promising. 
Taxes on tobacco in high-income countries clearly 
reduced smoking and other tobacco use (Jha et al. 
2006). Experts believe that even greater reductions 
in smoking could be achieved by imposing taxes 
in developing countries, because populations tend 
to be more responsive to price increases. Jha et 
al. (2006) modelled the cost-effectiveness of tax 
increases globally. The authors found that a 33% 
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price increase would reduce deaths from smoking 
by 22 million to 65 million – a figure equal to 5–15% 
of all deaths from smoking in 2000. Of the deaths 
averted, 80% would be male and the largest effect 
would be seen among the young, who are presumed 
to be more price-sensitive than older smokers. The 
cost-effectiveness of the 33% price increase would 
range from $13 to $195 per DALY averted across the 
world, with more favourable cost-effectiveness ratios 
coming from lower-income countries. 

Not surprisingly, legislated measures are more 
cost-effective than voluntary measures due to 
greater compliance. In general, a combination of 
regulatory measures combined with mass-media 
campaigns achieves the greatest health gains for 
a given level of resources. The authors of a World 
Bank study in the Pacific Islands conclude that 
mass media education is cost-effective compared to 
secondary prevention of obesity if the intervention 
reaches a large enough population and if the 
prevalence of obesity and other targeted diseases is 
high (World Bank 2003). 

A good example of CEA for societal interventions, 
based on extrapolated data and modelling, was carried 
out by Murray et al. (2003) using WHO data from 14 
different regions. Four different types of society-wide 
chronic disease prevention interventions to lower blood 
pressure and reduce serum cholesterol were tested:

1. �Health education through the mass media 	
focusing on blood pressure, cholesterol 
concentration and body mass

2. �Voluntary industry reduction in salt content of 
processed foods and labelling of salt content

3. �Legislation requiring reduction in salt content of 
processed foods and labelling of salt content

4. � A combination of (1) and (3). 

The CHOICE programme at the WHO allowed the 
authors to compare the costs and effects of these 
interventions across regions.55 Cost-effectiveness 
ratios are shown in Table 9 roughly according to 
country income.56

The health effectiveness information used by Murray 
et al. has been the subject of criticism because it is 
based on very few studies which themselves differ 
significantly. Nonetheless, the authors assert that 
the health benefits are sufficiently large to support 
the cost-effectiveness conclusions, even with large 
margins of error taken into account.  

Substantially higher costs per DALY averted are 
reported by Willett et al. (2006) for similar interventions 
across developing-country regions. The authors 
modelled the cost-effectiveness of several society-
wide interventions, including sensitivity analysis. 
Thus, best-case (high effectiveness coupled with low 
costs) and worst-case (low effectiveness coupled 
with high costs) scenarios are provided. The costs 
per DALY averted from Willett’s ‘best-case’ scenario 
are very similar to Murray’s figures, although the 
authors examine somewhat different outcomes 
(coronary events in the former, and blood pressure and 
cholesterol in the latter). Both studies show the society-
wide interventions to be extremely cost-effective if the 
costs of implementing the intervention are low.	

5.4.6 �Inferring cost-effectiveness 	
from studies without actual costs 

Emphasis is placed in this chapter on two risk 
factors for multiple chronic diseases – obesity and 
overweight and lack of physical activity – to make 
the point that many potentially effective interventions 
exist and patchy evidence suggests that some 
would also be cost-effective. Many studies have 
described the epidemiological trends in obesity 
and overweight in developing countries. Some 
have further described interventions that promise 
to reverse or ameliorate those trends. Few include 
results of applying the interventions to population 
groups (in part because such population-wide 
interventions are not amenable to randomised 
controlled trials) and fewer still include data on 
the costs of the interventions. However, there is 
some useful information contained in these studies 
that provide clues to the cost-effectiveness of 
interventions, or at least assertions based on expert 
experience and belief. This section draws from those 
to provide additional indications for reducing death 
and illness from lifestyle factors related to obesity 
and overweight. 

Estimates of cost-effectiveness are extremely 
sensitive to a population’s risk of mortality and 

Table 9 Cost per DALY saved for interventions to reduce blood pressure 
             and serum cholesterol by country income group

Source Adapted from Murray et al. (2003)

Intervention

Education and mass media

Voluntary salt reduction

Legislated salt reduction

Education and legislated 

salt reduction combined

Very low income

50–57

26–30

34–78

31–48

Low income

19–92

10–92

14–114

31–48

Medium income

12–54

6–27

9–14

7–23

Cost per DALY saved ($) by country group
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the size of the community at risk. Jha et al. (1998) 
examined 40 health interventions in Guinea, mostly 
unrelated to chronic diseases. The authors used 
actual costs and a combination of local and published 
information about the general efficacy of the 
interventions to estimate cost-effectiveness. If one 
accepts that costs to carry out some of the society-
level interventions mentioned in this chapter are the 
same in a given country setting, regardless of the 
actual target disease, Jha’s work implies that society-
level interventions are likely to be cost-effective in all 
cases where disease prevalence and burden are high, 
and the intervention works.

For example, Jha et al. examined the cost-
effectiveness of two population-wide regulatory 
actions to address public health problems: anti-
tobacco legislation and warnings, and seatbelt 
legislation and fines. They determine that the cost per 
person is $0.01 for both programmes and both are 
found to be reasonably cost-effective (at $77 and $80 
per life saved, respectively). In these two instances, 
the risk of death from smoking or car accidents is 
low, therefore the health benefit of the intervention is 
assumed to be relatively low.  On the other hand, AIDS 
education via the media is even less costly ($0.005 
per person) and its cost-effectiveness is among the 
best of the 40 interventions examined in the study 
(at $12 per life saved) because – although the risk of 
death from AIDS is still low in the general population 
– the target population of the intervention is large. 

This example illustrates the sensitivity of cost-
effectiveness estimates to the size of the target 
population, the risk of mortality from a specific 
disease, the actual costs of the intervention, and 
the time horizon of expenditures on the intervention 
compared to timing of the expected health benefit 
(a longer wait for health benefits makes the cost-
effectiveness ratio less favourable because of 
discounting). In the case of chronic disease risks, 
a gathering body of epidemiological evidence 
suggests that the size of target populations and 
the risk of mortality are growing in most developing 
countries. In a survey of chronic disease trends 
in sub-Saharan Africa, Unwin et al. (2001) point 
out that age structure of a society is important in 
determining the relative risk of chronic disease, 
and that more people will be at risk in developing 
countries as populations age (in other words, the 
target population is growing). In addition, while 
percentages of total deaths from chronic diseases 
in the poorest countries are lower than in developed 
countries, mortality rates from chronic diseases 
are higher. This implies that the cost-effectiveness 
of population-based interventions in developing 
countries is likely to rise (Goldman et al. 1996). 	

5.5 Conclusions 

The lack of cost-effectiveness studies for many 
chronic disease interventions in developing 
countries is a notable feature of any discussion of 
the economics of prevention. The costs of primary 
prevention are under-researched even in developed 
countries because of inherent biases in medical 
provision and research funding and the fact that 
private industries generally do not invest in prevention 
studies. The gap in the literature as it relates 
specifically to chronic disease in developing countries 
is due to several additional factors, including:

• �newness of the appearance and awareness of 
certain chronic diseases in developing countries;

• �for prevention in particular, a lack of potential 
profit for suppliers of the intervention;

• �the multitude of possible interventions because 
of multiple health outcomes to examine;

• �multi-sectoral sources of the problem 
complicate the design of possible solutions;

• �few randomised clinical trials testing interventions.

These conditions are recalled here because they 
individually and collectively present serious obstacles 
to comparing cost-effectiveness of interventions 
addressing chronic diseases. 

As a result of the breadth of possible actions 
countries could take, and the simultaneous lack 
of experience in taking action against chronic 
diseases, it is not feasible to single out specific 
interventions as the most cost-effective in 
developing countries. Unwin (2001) explains: ‘There 
are no “off-the-shelf” interventions for changing 
lifestyle [that can be assumed to be effective within 
sub-Saharan Africa], or indeed any other low- or 
middle-income countries, when implemented.’ 

Over time, a consensus will point toward specific 
approaches that can be studied and perhaps even 
standardised in some ways. Until then, most of 
the data that can be drawn upon to select chronic 
disease interventions is partial, imperfect or 
merely suggestive. 

In the meantime, chronic disease prevention can 
occur even without public health interventions.  
Municipalities can build more pedestrian and bicycle 
lanes by changing urban design plans. Companies can 
manufacture and market their products with different 
strategies. Agricultural policies that subsidise excess 
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production of unhealthy foods can be terminated. 
These possibilities raise important questions: How 
does one calculate the costs of each of these 
behaviour and policy changes? Do they cost nothing, 
or are they extremely costly in terms of lost freedoms, 
lost property values and lost market choices?  How 
should these costs be counted? Evidence of any 
‘spin-off benefits’ to society (for example, decisions 
to reduce children’s television viewing could easily 
improve school outcomes as well as reduce childhood 
obesity) should be sought so that the costs of broad-
based interventions can be put in perspective. 

Although the evidence presented in this chapter is not 
robust, it is suggestive of favourable cost-effectiveness 
across a range of interventions and settings.  Where 
cost-effectiveness can be achieved, the economic 
rationale for intervening to prevent chronic disease is 
completed. Continued study of the costs and health 
outcomes of interventions in different settings is called 
for, so that more robust cost-effectiveness results can 
be obtained and disseminated. 
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This report has addressed several economic aspects 
of chronic disease, with a focus on developing 
countries and on prevention. The aim was to develop 
an overview of the existing knowledge, as published 
in the scientific literature or in reports by international 
organisations. Only very few prior attempts to do 
so have been made, and, hence, the concentration 
on a critical review of the available evidence was 
considered a necessary and useful first step before 
major new research efforts are undertaken. 

Despite the insights gained on the basis of existing 
studies, there remain significant gaps in the evidence 
for essentially all the areas discussed. The following 
is a necessarily subjective list of proposed research 
priorities:

1. �The most common household surveys used 
by researchers do not routinely include a set 
of chronic disease or risk factor proxies (e.g. 
Demographic and Health Surveys (DHS), Living 
Standard Measurement Surveys (LSMS), Multiple 
Indicator Cluster Surveys (MICS)57). This has been a 
significant impediment to further in-depth research 
on many of the issues covered in this report.  As 
chronic diseases already represent a sizeable 
health challenge in low- and middle-income 
countries (with important economic consequences 
– as indicated by much of the evidence presented 
here), there is ever less justification for these 
omissions in surveys undertaken to assess living 
conditions in those countries. The inclusion of such 
components into already well-established surveys 
would be a highly cost-effective way of filling in 
current research gaps.

2. �Better assessment and explanation of the within-
country distribution of chronic disease risk factors 
by socioeconomic status is needed, particularly in 
low- and middle-income countries. The availability 
of more surveys that can be matched with 
socioeconomic data would increase understanding 
of the patterns of risk-factor distribution, as well as 
assist with predicting future patterns. From a policy 
perspective, the ability accurately to anticipate the 
shape of the risk-factor burden will enable more 
reliable prevention efforts for the groups of society 
expected to be most at risk.58

3. �More complete survey data will also improve 
assessments of the microeconomic impact 
of chronic disease and related risk factors, 
in particular if longitudinal datasets become 
increasingly available. Properly accounting for 
causality was stressed throughout the report as an 
important component of studies that seek to inform 

policy development. In particular, the ability to 
determine causality addresses the following issues:

• �a more specific assessment of the link between 
medical expenditures for chronic disease treatment 
specifically (as opposed to medical expenditures 
in general) and their impoverishing effects;

• �a more complete assessment of the labour-
market impact of chronic disease (which could 
be improved by enriching existing household 
surveys with chronic disease information);

• �a better understanding of how individuals and 
households cope with chronic diseases in order to 
maintain consumption levels – in particular, there is a 
need to understand whether some coping strategies 
are more costly than others, especially when viewed 
over the long term (it is important to note here that 
nationally representative studies are not the only 
way of addressing this issue, as more limited but 
potentially richer qualitative studies can offer a useful 
complement or alternative (see e.g. Russell 2005));

• �improved evidence as to how human-capital 
accumulation is affected by obesity and the 
consumption of addictive goods in youth.

4. �Determining the macroeconomic impact of 
chronic diseases in developing countries (and 
even in developed ones) remains a challenge, 
given the notorious difficulty of disentangling 
the factors driving economic growth. Worthwhile 
alternatives to the growth regression approach 
described in section 3.3 include the attempt to 
more explicitly model and then calibrate the effects 
of chronic disease for a given country, or more 
qualitative approaches that discuss the sources of 
economic growth in a given country and the role 
that chronic disease may (or may not) have played 
in this context. 

5. �Valuing the macroeconomic losses incurred by 
chronic disease with a broader measure than per-
person GDP would explicitly recognise that the 
‘true’ purpose of economic activity is to maximise 
social welfare. This concept begins with the 
uncontroversial premise that GDP is an imperfect 
measure of social welfare: it fails to incorporate 
the value of health.  One such broad approach 
is the willingness-to-pay (WTP) method, which 
makes it possible to determine an approximate 
monetary value for changes in mortality. Extending 
the approach to chronic diseases would be a fairly 
straightforward and instructive exercise (see e.g. 
WHO 2005 for an illustrative example), the results 

6. Further research needs and concluding remarks
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of which may contribute to a new understanding of 
the importance of chronic disease. 

6. �To the extent that there continues to be a 
debate about whether governments are justified 
in intervening to prevent chronic disease, a 
thorough examination of potential market 
failures should be higher on the agenda than it 
currently is. Of the four potential market failures 
discussed in this report, there is a particular need 
for more tangible evidence on the type and size 
of externalities associated with risk factors in the 
developing country context because externalities 
– where they exist – are in principle the most widely 
accepted rationale for intervention. There also 
remains a need to further cement the empirical 
validity of ‘internalities’ in both poor and rich 
countries, and the extent to which they apply to 
factors responsible for obesity. Overall, the extent 
to which obesity is driven by existing market 
failures should also be on the research agenda.

7. �Despite the available evidence on cost-
effectiveness, there is an urgent need for more 
(and better) economic evaluations of interventions 
to prevent the growing chronic disease burden 
in developing countries. Unless there are proven 
ways of improving health, neither the presence 
of economic costs of chronic disease, nor the 
presence of market failures, will be sufficient 
fully to justify government action. Since cost-
benefit and cost-effectiveness analysis require 
evidence of effectiveness as an essential input, 
there is first of all a need for carefully designed 
and conducted intervention trials in developing 
countries for chronic diseases. In addition to 
randomised controlled trials – the gold standard in 
intervention research – other types of effectiveness 
evaluations have to be applied. This is needed 
because many of the most effective preventive 
interventions are population-based, and are not 
amendable to testing by trials with randomised 
designs. Advanced and innovative evaluation 
techniques (e.g. propensity score matching) should 
be explored as a serious alternative to randomised 
trials so that observational studies can be evaluated 
(if certain quality criteria are observed). There is 
also a need to ensure more comparability across 
studies through more standardisation and better 
transparency of methods.

8. �Given the evidence that the burden of chronic 
disease is shifting toward the poor in developing 
countries, interventions need to be evaluated for 
how well they succeed in actually reaching the 
poor. This remains a formidable challenge of health 
interventions more broadly (Gwatkin et al. 2005). 

So far, little is known about how preventing chronic 
disease in developing countries affects different 
parts of society. 

Inevitably, many important issues could not be 
covered within the limited scope of this report. 
For instance, this report did not explicitly include 
the growing and largely unrecognised problem of 
mental health in developing countries (see Frank 
and McGuire 2000 for an economic perspective on 
mental health, and Hyman et al. 2006 for a public 
health perspective on mental disorders in developing 
countries). Further, a detailed discussion of the 
economic determinants of chronic disease could not 
be included in the report. Knowing the determinants 
of chronic disease and related risk factors is important 
for targeting interventions, and for economically 
evaluating those interventions. (See Philipson 
2001 for related work on obesity.) Ideally, both the 
consequences and determinants of chronic disease 
should be considered within one framework and, 
hence, in one report. 

This report has also put strong emphasis on the role 
of government (especially in Chapter 4). The implicit 
assumption is that governments are in the position to 
effectively and efficiently implement recommended 
interventions. In many instances, especially where 
government capacity is weak (as is the case in many 
developing countries), this becomes a questionable 
assumption. The focus on government intervention 
should in no way downplay the potential need for or 
importance of a wide range of possible private-sector 
initiatives. Many, of course, already exist, although the 
bulk of these programmes are in developed countries 
(see for example the evidence on the economic 
and health success of workplace health promotion 
(Goetzel et al. 1999)). Nor should the potential for 
philanthropic action be under-estimated (see Quam et 
al. 2006 for a most recent initiative), even though thus 
far the bulk of private donor efforts has been almost 
exclusively directed towards communicable, perinatal 
and maternal conditions.

It is also important to emphasise that the focus 
on prevention rather than treatment should not be 
interpreted as a depreciation of the usefulness of 
medical treatment (or that of secondary prevention, 
which has not been dealt with extensively either). 
There is considerable scope to assess the potential for 
more and better medical care interventions to control 
and manage chronic disease in developing countries. 
However, the gaps in knowledge and evidence appear 
far greater in the realm of primary prevention, and the 
role of government (at least in research on prevention) 
is a particularly straightforward one (Kenkel 2000).
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Finally, it has not been the intention of the paper to 
present the comparison between chronic disease and 
communicable disease as a choice between either one 
or the other. On the contrary, there are good reasons 
to suggest that a strict separation between the two is 
of limited use, and may even be counter-productive. 
Increasingly, both disease categories coexist in many 
developing countries. Perhaps the strongest example 
of such coexistence – and, hence, of the need to 
consider both health challenges as interrelated 
– is the increasing occurrence of both under- and 
overweight people in the same households (Doak et 
al. 2005). Similarly, at the level of the health system, 
more systematic approaches to illness – irrespective 
of specific diseases – could lead to successful, 
synergistic improvements in health worldwide.

It bears re-emphasising that there is substantial 
scope for expanding and strengthening the economic 
research on chronic disease, in particular for 
developing countries – a conclusion that is strongly 
confirmed by other recent work (Behrman et al. 2006). 
With a better understanding of chronic disease, the 
appropriate roles for government and the private 
sector, and the viability of interventions to prevent 
disease, should come more and better policy-making 
to improve the quality of life of millions of people 
worldwide. It is hoped that this report has been a first 
step in this direction.
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1 Exceptions are Leeder et al. 2004 and WHO 2005.

2 �It is important to distinguish between the risk factors as proximate causes of 
disease and death, and the more underlying causes – e.g. socioeconomic or 
environmental factors – affecting health outcomes either directly or indirectly via 
their influence on risk factors.

3 �The project is an undertaking of the WHO, in conjunction with the World Bank and 
the Harvard School of Public Health, to estimate the total deaths and death rates 
(among other measures) for over 130 causes of death throughout WHO member 
nations. For more information see http://www.who.int/healthinfo/bodproject/en/
index.html (accessed 30 September 2006).

4 �It is important to bear in mind that the GBD data are estimates based on survey 
and vital registration data and, as such, have limitations (for example, the data 
for entire regions may be extrapolated from a single country if there is not data 
available for other nations in that region). In addition, in developing countries 
it is difficult to measure the adult health burden in general and due to chronic 
diseases in particular. The dramatic lack of relevant data in some places (for 
example, sub-Saharan Africa) may well contribute to an underestimation of 
the actual chronic disease burden in those areas. Vital registration systems are 
generally underdeveloped, if they exist at all. As a substitute source of health 
information, the national representative surveys carried out (mostly) with the 
support of international organisations typically focus on the assessment of child 
and reproductive health issues. A few of the main and fairly regular surveys 
carried out with the active support of international organisations include: 
Demographic and Health Surveys (DHS), Living Standard Measurement Surveys 
(LSMS), Reproductive Health Surveys (RHS) and Multiple Indicator Cluster Surveys 
(MICS).  The fact that epidemiological information on chronic disease is limited in 
developing countries also severely limits the amount of research that can be done 
on the economic impact of chronic disease. The availability of country-specific 
survey data would allow a more detailed and accurate examination of the exact 
shape of the link between the level of economic development and disease profiles 
but, currently, such information is not available. In the face of these large gaps in 
the knowledge base, the GBD data is the best available for examining the overall 
burden of disease.

5 �An alternative way of looking at the question would be by only considering the 
cause-specific shares of ‘avoidable’ or ‘premature’ mortality. This is done below in 
section 2.2. A further option would be to ‘standardise’ the level of cause-specific 
mortality in developing countries by the levels achieved in high-income countries 
(Smith 2006).

6 �Available at www.who.int/ncd_surveillance/infobase (accessed 3 August 2006).

7 �Available at http://www.who.int/whosis/whostat2006/en/index.html (accessed 8 
September 2006).

8 �Available at http://www3.who.int/whosis/menu.cfm?path=whosis,topics,alcohol&
language=english (accessed 3 August 2006).

9 �These results are consistent with the results from a widely regarded recent paper 
(Ezzati et al. 2005). This study in addition considers cross-country data on mean 
cholesterol levels in the population, but also on this indicator they fail to find a 
major wealth gradient.

10 ��While the findings discussed in the present paper are indirectly relevant for the 
more general debate about whether or not chronic disease should figure more 
prominently in the MDGs than it currently does, the issue is not specifically 
addressed here. For an in-depth examination in the context of the Eastern 
European and Central Asian countries, see Rechel et al. 2005.

11 �This result should be qualified by the fact that the data used by the World Bank 
comes from different surveys with different methodologies and definitions.

12 �The World Health Survey is a nationally representative household survey 
that was carried out by the WHO in 70 countries in 2002 in order to compile 

comprehensive baseline information on the health of populations; outcomes 
associated with investment in health systems; baseline evidence on the way 
health systems are currently functioning; and ability to monitor inputs, functions, 
and outcomes. For more information, see http://www.who.int/healthinfo/survey/
en/ (accessed 1 August 2006).

13 �Although the observed patterns appear more straightforward for high-income 
countries, they are not without complication in this case either, especially when 
the data is further disaggregated by race (see e.g. Ayala et al. 2005).

14�Highly indicative of the fast-changing pattern of obesity within countries, the 
Monteiro et al. (2004) finding contrasts significantly with that of a much earlier 
literature review (Sobal and Stunkard 1989), which found a positive relationship 
between socioeconomic status for all 15 developing countries it reviewed.

15�Only limited data is available that shows the evolution of the poor/rich differences 
in chronic disease risk factors over time. Some data exists for tobacco 
consumption in high-income countries, for example for Norway (Lund et al. 1995) 
and Germany (Schulze and Mons 2006). This data tends to support the hypothesis 
referred to in the text.

16 �To be more precise, the health improvement represents a net utility improvement, 
if the utility costs of achieving the improvement are less than the additional utility 
benefits gained through a longer life.

17 �There is also a broader measurement of the macroeconomic effect (not 
covered here) that involves interpreting, and hence measuring more directly, 
the contribution of chronic disease-related health loss to social welfare (the 
utility of people considered in aggregate). See e.g. Nordhaus 2003. Utility gains 
from better health are considered by some to represent a ‘true’ economic gain, 
recognising that the purpose of economic activity is to maximise social welfare. 
See WHO 2005 for an initial application of the approach to the measurement of 
the welfare loss associated with chronic disease.

18 �The costs associated with a disease or a behaviour can be measured either 
by the ‘prevalence approach’ (assessing costs at a single point in time) or the 
‘incidence approach’ (assessing the costs over a lifetime). The former is by far 
the most common. The more data-extensive incidence or ‘life-cycle’ approach 
estimates the present value of the cost of adding a person to society who 
contracts a specific disease or takes up a certain unhealthy behaviour (Rice 
1994). As such, it assumes a forward-looking view, which is useful for some 
important policy applications, such as for determining the optimal excise tax 
rate for cigarettes. The lifetime perspective also helps account for the mortality 
effects of unhealthy behaviours – a feature that the cross-sectional approach 
fails to capture, thereby commonly overstating the costs. If individuals die 
prematurely, this affects the participants in several public or private programmes, 
especially those for the elderly. (The fact that mortality influences the cash flow 
of these programmes is a factual matter, not a moral one!) Sloan et al. (2004) 
and Manning et al. (1991) have used the life-cycle approach. Another important 
parameter in measuring the costs of disease is whether the study uses an 
‘epidemiological’ or an ‘econometric’ approach. The former apportions a fraction 
of overall medical costs to either a disease or a risk factor (using methods very 
similar to those that quantify mortality attributable to a specific disease or risk 
factor). The econometric approach uses regression analysis to quantify (direct 
and indirect) costs while controlling, to the extent possible, for other observable 
characteristics that are likely to affect cost and be correlated with the disease 
or the risk factor. Taking the example of smoking, this methodology in principle 
allows an assessment of the costs exclusively attributable to smoking – that is, 
for smokers who are identical to non-smokers in all but their smoking habit (the 
‘non-smoking smoker’ or the ‘counterfactual never smoker’) (Sloan et al. 2004). 
The studies presented in Box 1, for instance, have used this increasingly popular 
approach.

19 �This criticism applies specifically to the epidemiological approach of COI 
measurement, which becomes clear from the way the costs are derived. An 
estimate of the costs of hospitalisation directly related to, say, physical inactivity, 
is calculated by multiplying the following three components: the percentage 
out of each disorder that can be attributed to physical inactivity, the number of 

Endnotes
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hospitalisations by disorder, and the average cost per hospital stay. Attribution of 
the percentages is not always straightforward, particularly so for the attribution of 
a given disorder to a specific risk factor (Sindelar 1998).

20 �A further limitation – already mentioned in the text above – is the limited 
comparability of the results across different studies of the same disease/risk 
factor or across different diseases/risk factors. Although such comparisons are 
tempting, given the seemingly similar categories used, the details of each study 
in most cases differ too much to allow that (Godfrey 2004).

21 �See e.g. Chale et al. 1992, Fall 2001, Neuhann et al. 2001, Savage 1994, 
Shobhana et al. 2000, Wilkes et al. 1997 and Yudkin 2000.

22 �A further, increasingly applied alternative for capturing the poverty impact 
of healthcare spending is by calculating the difference between poverty 
estimates derived from household expenditures gross and net of out-of-pocket 
expenditures (see e.g. Wagstaff and Van Doorslaer 2003).

23 �One study on that examines medical expenditures after a dengue epidemic in a 
poor rural area of Cambodia finds out-of-pocket expenditures for medical care to 
often exceed 50% of yearly per-person income. Dengue is of course not a chronic 
disease, but interestingly – for the present purposes – the authors conclude 
that if these worrying effects occur ‘for a short episode of dengue fever, needing 
a relatively simple treatment, the picture will certainly be gloomier for chronic 
diseases’ (Van Damme et al. 2004).

24 �Other recent microeconomic studies relevant in the context of this section and 
not discussed in the text are Liu et al. 2003, Liu et al. 2006 and Wang et al. 
2006b.

25 �If informal insurance worked well, there would be – in mainstream thinking – no 
specific rationale for formal insurance, as this would potentially crowd out well-
functioning private market mechanisms.

26 �Gertler and Gruber (2002) make this important qualification: previous studies 
that largely seemed to find a remarkable ability of households to insure against 
disease commonly focused on the presence or occurrence of minor illness.

27 �There are a significant number of studies on the effects of ‘developing country 
diseases’ on the labour market from low- and middle-income countries, in 
particular malnutrition (see e.g. Strauss and Thomas 1998).

28 �Surveys of employers and obese individuals have found that they have reportedly 
been denied wage increases, promotions and insurance benefits due to their 
weight. Clear evidence shows a pervasive bias against overweight people 
in areas such as employment, health care, education and housing (Puhl and 
Brownell 2001). The American Civil Liberties Union reports that more than 6,000 
employers refuse to hire smokers.

29 �This collection of studies includes both chronic disease indicators and more 
traditional ‘developing country’ health indicators.

30 See www.llh.at for background information on the survey.

31 �For similar recent evidence from the European low- and middle-income countries 
see e.g. Favaro and Suhrcke 2006, Suhrcke et al. 2005a and Suhrcke et al. 2006.

32 �Mothers who smoke may have unobserved characteristics, such as lower 
intelligence and poor unobserved health habits, so that studies that cannot 
control for those factors tend to overstate the role of smoking (Torelli 2000).

33 �In the United States, for instance, a study monitoring drug abuse by adolescents 
in 2004 found that 22% of 10th graders binge drank in the two weeks preceding 
the survey. Binge drinking was defined as having at least five drinks in a single 
episode (Johnston et al. 2005).

34 �In the present example, the observed correlation could, for example, arise from 
reverse causality if students drink as a way to cope with academic under-
performance.

35 �See, for example, Barro 1996, Barro 1991, Barro and Lee 1994, Barro and Sala-
i-Martin 1995, Bhargava et al. 2001, Easterly and Levine 1997, Gallup and Sachs 
2001, Levine and Renelt 1992, Sachs and Warner 1995, Sachs and Warner 1997 
and Sala-i-Martin et al. 2004.

36 �These include a persistent problem of multi-collinearity, the difficulty of 
disentangling symptoms from causes, a wide divergence from more robust 
microeconomic analyses, and the limited utility of results based on cross-country 
averages for inferring country-specific lessons.  See Pritchett 2006 for a more 
extensive discussion of the limits of cross-country growth analytics.

37 �Although this section does not specifically address the equity justifications 
for public-policy intervention, it is clear that the traditional division between 
efficiency and equity in economics is at least partly misplaced, and may 
even be counterproductive, in the light of more recent evidence on potential 
‘complementarities’ between the two (World Bank 2005b). This issue should be 
developed in further research. The present chapter also ignores the rationale for 
public intervention based on grounds of revenue generation, although this is a 
potentially important motivation, given that at least in principle ‘sin taxes’ could 
provide a double dividend by both improving population health and increasing 
fiscal revenues that can in turn be used to finance other public goods (see e.g. 
Abedian and Jacobs 2001 for an illustrative application to South Africa).

38 �Evidence on the cost-effectiveness of interventions is presented in Chapter 5. 
It should be noted here, however, that the cost-effectiveness of a given public 
intervention is not identical to it producing a net social welfare benefit. To 
assess this, a cost-benefit analysis would be needed. Yet, for a number reasons 
discussed in Chapter 5, there are very few cost-benefit studies to evaluate health 
interventions.  A further important issue not covered here is the possibility of 
government failure, as opposed to market failure.

39 �An exception is Lal et al. 2003, who have assessed the net economic welfare 
effects of taxation of cigarettes for five regions, including three developing 
countries: India, South Korea and South Africa. The study, financed by the 
tobacco industry, finds substantial economic welfare losses resulting from 
existing tobacco taxation in those countries. The study heavily criticises earlier 
World Bank estimates, which also assessed the welfare implications of tobacco 
and tobacco taxation, focusing on the welfare costs that derive from a lack of 
information instead of externalities (Peck et al. 2000).

40 �To be precise, the results depend on the discount rate applied to future pension 
and tax ‘savings’. The higher the discount rate (i.e. the less future external 
benefits are valued in today’s dollars) the lower the discounted external ‘benefits’ 
associated with smoking. Manning et al. (1991) used a discount rate of 5% 
instead of the generally assumed 3%, giving a net external cost estimate for 
smoking (see also Keeler et al. 1989). 

41 �Box 2 in Chapter 3 also compared the cost of different ‘poor health habits’. The 
studies reported in Box 2 considered total costs, while Manning et al. (1991) only 
looked at external ones.

42 �There are empirical ways of assessing whether the assumption of a ‘unitary’ 
preference for a household describes decision-making in households sufficiently 
well. Perhaps the simplest is by assessing whether household income matters 
more for individual consumption than individual income does. The results in the 
literature are mixed (see e.g. Schultz 1990).

43 �This is not to overlook the relatively new and growing strand of economics that 
deals with the issue of ‘bounded rationality’. The term ‘bounded rationality’ is 
used to designate models of rational choice that take into account the limitations 
of both knowledge and cognitive capacity. Bounded rationality is a central theme 
in behavioural economics, and it is concerned with the ways in which the actual 
decision-making process influences the decisions that are eventually reached. 
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To this end, behavioural economics departs from one or more of the neoclassical 
assumptions underlying the theory of rational behaviour.

44 �Consumers are considered myopic if they ignore the effects of current 
consumption on future utility when they determine the optimal or utility-
maximising quantity of an addictive good in the present. In technical terms, 
their discount rate is infinite. Some authors define myopic individuals as those 
that have a very high discount rate and attribute very little value to future 
consumption. In that definition, myopic behaviour can still be rational (as long as 
the discount rate does not become infinitely high).

45 �Two persistent difficulties in assessing the extent to which information about 
health risks matches the ‘true’ health risks are that the latter are ultimately 
unknowable, and that the state of scientific knowledge changes over time 
(Kenkel 2000). Therefore any assessment of people’s information status can only 
occur relative to the current ‘best consensus’ among the independent scientific 
community.

46 �See Diethelm et al. 2005. For the effect of food promotion on the dietary or 
lifestyle behaviour of children, see also Hastings et al. 2003.

47 �This is a contradiction that might be resolved by knowing the precise questions 
people were asked. Viscusi’s findings relied on the perceived risk in a 
hypothetical population of smokers, which may be different from the risks that 
smokers expect for themselves directly (which was the focus of Schoenbaum).

48 �This includes the role for government to engage in research about the health 
consequences of unhealthy behaviour. Many issues are only imperfectly 
understood, even on the scientific side. The history of smoking has shown how 
better research has improved and expanded the evidence about the health 
consequences of smoking. The surveillance of risk factors can also be considered 
to fall under the information production role of governments, given that private 
actors, left alone, could not coordinate to provide this service.

49 �Similar effects have materialised in other countries over the past decades (see 
Kenkel and Chen 2000 for an overview).

50 �In more precise, technical terms this means that preferences are such that the 
discount factor applied in an intertemporal decision involving a present and a 
future date is much lower than the discount rate applied on the same decision 
but involving two future dates. This feature is also known as ‘non-hyperbolic 
discounting’.

51 �In the first decision, the discount factor applied to the value of future health 
improvements is low enough to make the individual opt for the present 
enjoyment of one more year of smoking, and the discount rate applied is high 
enough to make the individual ‘decide’ to quit and enjoy health improvements 
after next year.

52 �Courts can also (indirectly) introduce a type of ‘tax’. In the United States, the 
large compensation payments by the tobacco industry to settle the disputes 
with deceased smokers’ families were transferred into the price of cigarettes: 
the price per pack increased by $1.31 between 1997 and 2002 to provide the 
industry with sufficient funds to pay. At the same time only an extra $0.21 per 
pack of formal taxation was added (Gruber 2002).

53 �No doubt the justification of paternalism based on time-inconsistency is a 
significantly more subtle and therefore more tempting one than that based on 
non-rational behaviour.

54 �Key words were chronic disease, non-communicable disease, obesity, physical 
activity, all jointly with cost-effectiveness, economic evaluation and cost-benefit. 
Articles since 1995 were searched.

55 �The population health effects are derived from modelling the results of 
randomised trials and/or meta-analyses of studies across specific population 
age and sex characteristics and known risk profiles. Further modelling is done 
to translate health effects into DALYs with and without the stated interventions. 

(Murray et al. 2003 acknowledge that assumptions about behaviour changes are 
extrapolated from the scarce evidence that exists in a few developed-country 
settings and are conjectural.) Costs of implementing the interventions are derived 
from actual quantities and prices for each programme intervention as submitted 
by WHO programme staff in various parts of the world. Information about the 
specific types of costs allocated to each intervention was not provided. Costs are 
converted to 2001 PPP (purchasing power parity) dollars and discounted at 3% 
across the board.

56 �The country income groupings are converted from the mortality groupings 
presented in Murray et al. (2003) but do not perfectly correlate.

57 �For DHS, see www.measuredhs.com; for LSMS, see www.worldbank.org/lsms; 
for MICS see www.childinfo.org.

58 �This is not to say that survey data is the only necessary information to assess 
socioeconomic inequalities in chronic disease. To some extent, more extensive 
use of existing vital registration and death certification data can also help fill 
gaps, at least as far as the monitoring of inequalities in chronic disease-related 
mortality is concerned. However, these systems are not widely in place in all 
developing countries.
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