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The positive correlation between 
health and income per capita is one 
of the best-known relations in inter- 

national development (see figure). This 
correlation is commonly thought to reflect 
a causal link running from income to 
health. Higher income gives greater com- 
mand over many of the goods and services 
that promote health, such as better nutri- 
tion and access to safe water, sanitation, 
and good quality health services. 

Recently, however, another intriguing 
possibility has emerged: that the health- 
income correlation is partly explained by a 
causal link running the other 
way-from health to in- 
come. Several mechanisms, 
falling into four main cate- 
gories, could account for this 
relation: 

Productivity. Healthier 
populations tend to have 
higher labor productivity, 
because their workers are 
physically more energetic 
and mentally more robust. 
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They suffer fewer lost Life expectan 
workdays from illness or [Source:World 
the need to care for other 
family members who have fallen ill. 

Education. Healthier people who live 
longer have stronger incentives to invest in 
developing their skills, because they ex- 
pect to reap the benefits of such invest- 
ments over longer periods. Increased 
schooling promotes greater productivity 
and, in turn, higher income. Good health 
also promotes school attendance and en- 
hances cognitive function. 

Investment in physical capital. Improve- 
ments in longevity create a greater need for 
people to save for their retirement. Insofar 
as increased savings lead to increased in- 
vestment, workers will have access to more 
capital and their incomes will rise. In addi- 
tion, a healthy and educated workforce acts 
as a strong magnet for foreign investment. 
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"Demographic dividend." The transi- 
tion from high to low rates of mortality 
and fertility has been dramatic and rapid 
in many developing countries in recent 
decades. Mortality declines concentrated 
among infants and children typically initi- 
ate the transition and trigger subsequent 
declines in fertility. An initial surge in the 
numbers of young dependents gradually 
gives way to an increase in the proportion 
of the population that is of working age 
(1). As this happens, income per capita 
can rise dramatically, provided the broad- 
er policy environment permits the new 
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workers to be absorbed into productive 
employment (2). 

All these mechanisms offer plausible 
ways in which health improvements can 
lead to income growth. However, examin- 
ing the data allows evaluation of how im- 
portant these mechanisms are. Recent eco- 
nomic analysis indicates that health status 
(as measured by life expectancy) is a sig- 
nificant predictor of subsequent economic 
growth (3). This effect is above and be- 
yond other influences on economic 
growth, emerges consistently across stud- 
ies, and is strikingly large (4). 

Suppose we compare two countries that 
are identical in all respects, except one has 
a 5-year advantage in life expectancy. On 
the basis of studies in several countries, re- 
al income per capita in the healthier coun- 
try will grow 0.3 to 0.5% per year faster 
than in its less healthy counterpart. This 
represents a sizable boost to growth, given 
that, from 1965 to 1990, countries experi- 
enced an average per capita income 
growth of only 2% per year. Moreover, a 
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gain of 5 years in life expectancy is well 
within the reach of most developing coun- 
tries-since 1950, for example, life ex- 
pectancy worldwide has increased by 
about 20 years. 

As these health improvements fortify 
the economy, they also alleviate poverty. 
Economic growth is an exceedingly pow- 
erful way to reduce poverty among the 1.3 
billion people living on less than US$1 per 
day. Available evidence indicates that in- 
creases in average income translate-per- 
centage point for percentage point-into 
increases in the income of the poor. In ad- 
dition, health improvements are dispropor- 
tionately beneficial for the poor, as they 
depend on their labor power more than any 
other segment of the population. 

Just as the direct effects of life ex- 
pectancy on economic growth are impor- 
tant, so too are the indirect effects of im- 
provements in health status that operate 
via demographic change. In East Asia, for 
example, the working-age population grew 
several times faster than the dependent 

population between 1965 
and 1990. The whole pro- 
cess seems to have been 
triggered by declining child 
and infant mortality, itself 
prompted by the develop- 
ment of antibiotics and an- 
timicrobials (such as peni- 
cillin, sulfa drugs, strepto- 
mycin, bacitracin, chloro- 

100000 quine, and tetracycline, all 
of which were discovered 

dollars, 1997. and introduced in the 
1920s, 1930s, and 1940s), 
the use of DDT (which be- 

came available in 1943), and classic public 
health improvements related to safe water 
and sanitation (5, 6). Health improvements 
can therefore be seen to be one of the ma- 
jor pillars upon which East Asia's phenom- 
enal economic achievements were based, 
with the demographic dividend accounting 
for perhaps one-third of its "economic 
miracle" (5, 7). 

By contrast, poor health can slow the 
demographic transition and inhibit growth. 
In Sub-Saharan Africa, for example, a 
seemingly intractable disease burden in- 
duces many families to dissipate their re- 
sources among large numbers of children, 
creating a high-fertility, high-mortality 
poverty trap that impedes economic 
growth (8). 

Patterns of energy use also mediate the 
interactions between health, demography, 
and income. The rural poor rely heavily on 
wood, dung, and other biomass. The re- 
sulting smoke and particulates are detri- 
mental to human health and can diminish 
people's productivity. Across countries, 
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there is a strong association between de- 
mographic and health indicators and the 
use of biomass in traditional ways. Infant 
and child mortality rates are elevated, and 
life expectancy is diminished, particularly 
for women who undergo higher exposure 
to smoke while cooking. Fertility rates are 
also high, partly to ensure enough children 
for firewood collection (9). Slow income 
growth is the end result. 

Mutual Reinforcement 
Traditionally, economists have treated 
health like any other consumer good and 
have assumed that the direction of causali- 
ty was from income to health. We now 
have good reasons and strong evidence for 
believing that health improvements also 
stimulate economic development. These 
two views are, of course, compatible. The 
development process is inherently dynam- 
ic-with health improvements promoting 
economic growth, which in turn promotes 
better health. This "virtuous spiral" can 
transform an impoverished, disease-prone 
country into one that offers its people a 
much higher quality of life. Compelling 
examples of such a transformation can be 
found in East Asia and Ireland, and in the 
economic history of several wealthy indus- 
trial countries (10). 

Health improvements and economic 
growth can be mutually reinforcing in an- 
other way. As rising incomes cause fertili- 
ty to decline, there are consequent benefits 
to the health of mothers and children, via 
longer breast-feeding, less stress on wom- 
en's reproductive systems, more opportu- 
nities for them to work outside the home, 
and increased resources for each child's 
upbringing. In turn, declines in fertility 
promote economic growth by allowing 
more of society's resources to be devoted 
to urgently needed investments in physical 
capital, infrastructure, and educational 
quality. 

Regrettably, the mutual reinforcement 
between health and income can also oper- 
ate in reverse. Declines in health status in 
some parts of the world are having stag- 
gering impacts on economic well-being. 
The AIDS epidemic in Africa is perhaps 
the most prominent example. About 8% of 
African adults are now HIV positive, with 
56% of Sub-Saharan Africans not expect- 
ed to reach age 60 (11). 

The economic burden imposed by 
HIV/AIDS is enormous. The required 
costs of detecting and treating the infec- 
tion and its clinical manifestations are well 
in excess of per capita public expenditures 
on health care in Sub-Saharan Africa. With 
more than 80% of global AIDS mortality 
occurring among people of working age, 
the income and output losses associated 
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with the epidemic are daunting. A number 
of economic studies conclude that the 
AIDS epidemic is slowing the pace of eco- 
nomic growth and depleting the where- 
withal to deal with other diseases such 
as diarrhea, hepatitis, malaria, and tuber- 
culosis-that are also ravaging health in 
many countries (12). 

Russia provides another example. Its 
transition to a market economy, which be- 
gan in the early 1990s, coincides closely 
with a precipitous fall in life expectancy, 
accounting for 1.4 to 1.6 million prema- 
ture deaths during 1990-95, including dis- 
proportionately large numbers of working- 
age men. There are many reasons to be- 
lieve that Russia's economic and political 
instability and plummeting incomes are to 
blame for this health crisis, which left the 
life expectancy of Russian males in the 
mid-1990s below the average for develop- 
ing countries. 

Among the factors that link falling in- 
comes to the worsening of Russians' health 
are a further deterioration of the already 
poor Russian diet, increased alcohol con- 
sumption, mental stress, and the related 
surge in accidents and injuries. Negative 
income growth took a major toll on public 
spending on health care, and many parts of 
the Russian medical system have descend- 
ed into chaos as a result. The health crisis 
is now having an impact on Russia's catas- 
trophic economic performance. The effects 
are currently modest, but are indisputably 
negative and likely to worsen as the vicious 
spiral picks up momentum (13). 

Health-Led Development 
Conventional wisdom holds that income 
growth results in improved health, but that 
is only part of the health-income story. 
The remainder concerns the role of health 
as an instrument of self-sustaining eco- 
nomic growth and human progress. Poor 
health is more than just a consequence of 
low income; it is also one of its fundamen- 
tal causes. To be sure, health and demogra- 
phy are not the only influences on eco- 
nomic growth, but they certainly appear to 
be among the most potent. 

This contrasts with the standard view 
that health improvements reduce income 
per worker because a low death rate in- 
creases population growth, thereby lower- 
ing the capital-to-labor ratio and reducing 
labor productivity. A revolution in eco- 
nomic thinking has taken place over the 
past few decades, putting human capital, 
particularly educated workers, on a par 
with physical capital as an input into pro- 
duction. We would argue that increased 
health is another aspect of human capital 
that also enters into production. In addi- 
tion, long life expectancy may be the fun- 

damental force that creates the demand for 
education and encourages the domestic 
saving that is a key determinant of eco- 
nomic growth. 

This perspective offers an exciting 
new possibility in international develop- 
ment: investing in health to help stimu- 
late development. A focus on health can- 
not be the sole approach to improving liv- 
ing standards, nor may it even be the best. 
However, the evidence for viewing health 
as one of the more effective arrows in the 
development quiver is surely growing 
stronger. 
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