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Health status is both a determinant of population change,

largely through population aging, and a consequence of

population growth, with smaller family size associated with

lower mortality, and of economic and social development.

Studies of the interrelationship between demographic

trends and health have typically focused on health as the

independent or determining variable. Indeed, a population’s

health status influences all components of population

change. In addition to the obvious direct effect of individual

health status on mortality and morbidity, it has a direct

impact on fertility, largely through improved child survival,

but also through the biological capability of a sick woman

to bear children. Processes such as screening potential

migrants for disease are also mechanisms whereby health

status exerts a direct impact on population change, and thus

on population size and composition.

In contrast, demographic variables influence health

through two interrelated phenomena. First, a population’s

size, composition by age and sex, and geographical distribu-

tion have a direct influence on overall health status. Age has

a particularly marked effect on the pattern and extent of ill-

health in populations because of the strong relationship

between age and mortality and morbidity. Second, each

of the dynamic processes influencing population size and

growth, structure, and distribution, namely, fertility,

mortality, and migration, will also affect health status. Thus,

any discussion of disease control priorities and of the

health system for delivering interventions requires an

understanding of the demographic context and how it is

changing.

This chapter begins by providing an overview of global

population trends in each major region of the world and the

current size and composition of the population. Given this

volume’s focus on the descriptive epidemiology of diseases,

injuries, and risk factors, we then examine trends in mortal-

ity over the past decade in more detail as background

against which the current assessment of the disease burden

might be more usefully interpreted. This includes both an

assessment of trends in age-specific mortality and summary

measures of the age schedule of mortality, such as life

expectancy and the probability of dying within certain age

ranges, as well as a specific discussion of trends in the main

causes of child mortality. The focus on child mortality is

entirely appropriate because (a) the fact that at the end of
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the 20th century, we remained woefully ignorant of its lev-

els, let alone its causes, is highlighted; (b) the reduction of

child mortality should remain a priority for global health

development efforts, and the moral imperative to do so

remains as relevant today as it was 30 years ago, when efforts

to improve child survival became increasingly organized

and focused; and (c) the resulting emphasis by the global

public health community on reducing child mortality has

yielded vastly more epidemiological information that can be

used to assess trends in levels and causes. Nevertheless, we

argue later in the chapter that large and unacceptable uncer-

tainties about trends in cause-specific child mortality rates

persist, with important implications for program planning

and evaluation.

REGIONAL DEMOGRAPHIC CHARACTERISTICS

The key characteristics of regional demography of concern

for health services provision include the size, age structure,

and sex structure of the population and its rate of growth

and comparative measures of fertility and mortality.

Sources of Population Data and Methodology

The population and mortality estimates for various regions

summarized here are based on different data sources and

methods, and thus are not strictly comparable. This prima-

rily concerns the impact of different estimates of deaths by

age and sex on population size and structure. Because the

effect of mortality on population size and structure is gen-

erally modest, such differences have little impact on the

findings reported in this chapter. The population estimates

are based on data the United Nations (UN) Population

Division compiled and analyzed for its biennial assessment

of global population trends and regional demographic pat-

terns (United Nations 2003). The UN Population Division

estimates population size and vital rates (births and deaths)

from censuses, vital registration, and demographic and

health surveys and evaluates the data for completeness,

accuracy, and consistency. Where necessary, it adjusts the

data to achieve internal consistency and cross-country com-

parability. The baseline from which the UN projections are

made is mid-2003. Because the 2002 revision was produced

without complete data for 2001 for all countries, the base-

line estimates are also projections, and the population fig-

ures in this chapter are therefore a mixture of both observed

and projected data.1

The UN Population Division assesses a number of demo-

graphic parameters to produce country projections. In addi-

tion to total population, the baseline assessment includes a

breakdown of population by sex and age (in five-year aggre-

gates). Fertility is specified as age-specific fertility rates for

females and mortality rates are based on survival probabili-

ties from life tables. Age-specific patterns of migration are

also incorporated for countries in which migration flows are

observed or are thought to occur. When these inputs are not

available from any of the sources listed earlier, the UN uses

demographic models, such as model life tables or indirect

mortality estimation techniques, to generate the informa-

tion. Additional modeling is applied to estimate mortality

patterns in countries with significant HIV/AIDS prevalence

levels.

The UN Population Division provides a limited amount

of information about the data in its reports, including the

dates of censuses, the adjustment factors applied to total

census populations, and the type and year of the latest sur-

veys that contained mortality and fertility estimates. It does

not provide information about the adjustments made to

reported fertility rates, age and sex structures, or mortality

rates. Basic information on population size and composi-

tion is available for most countries for 1990, and with the

exception of Sub-Saharan Africa, for 2000 (or thereabouts)

as well (table 2.1). Around both dates, censuses covered

more than 90 percent of populations in all the regions

except Sub-Saharan Africa. Thus, the basic population esti-

mates developed by the UN Population Division and sum-

marized in this chapter have a reasonable evidence base.

The UN projections of population size and vital rates are

based on assumptions about levels and trends in vital rates.

Fertility is assumed to follow a path modeled on the experi-

ence of countries with declining fertility, except when a

country’s recent fertility trend deviates considerably from

18 | Global Burden of Disease and Risk Factors | Alan D. Lopez, Stephen Begg, and Ed Bos

Table 2.1 Percentage of Regional Population Covered by
Censuses, circa 1990 and 2000

Region 1990 2000

East Asia and Pacific 95.7 96.2

Europe and Central Asia 100.0 93.9

Latin America and the Caribbean 95.2 91.9

Middle East and North Africa 96.9 98.6

South Asia 87.0 98.1

Sub-Saharan Africa 81.6 53.4

High-income countries 90.2 99.0

Source: U.S. Census Bureau, Population Division, International Programs Center (July 7, 2004).



the model pattern, in which case the country-specific pat-

tern is followed (United Nations 2003).

Our 2001 estimates and future projections are generated

on the basis of the cohort component methodology. This

approach applies estimated trends in birth and death rates

and migration by age and sex to a baseline age and sex struc-

ture. Population growth rates are determined by the levels of

age-specific fertility and mortality rates and migration and

the size of the initial age groups (base year population)

against which these levels are applied. We constructed

demographic estimates for the aggregate regional and

income groupings used for the second edition of Disease

Control Priorities in Developing Countries (Jamison and

others 2006) from the UN Population Division country-

level estimates by aggregating populations in specific age

and sex groups and age-specific fertility rates. The aggre-

gates are thus weighted by the different population sizes of

individual countries.

The mortality estimates presented in this chapter are

developed from other sources using methods different than

those the UN employed, as described later. As a result, the

age and sex structures reported here, as well as any indica-

tors derived from them (such as crude birth and death rates)

are not strictly internally consistent. In particular, the mor-

tality rates estimated for this chapter would, in some cases,

have produced different age and sex population structures

than those estimated by the UN, as well as different numbers

of births and deaths. These differences are unlikely to be

large, however, as the estimated age-specific mortality rates

reported later in this chapter agree quite closely with those

of the UN, except for Sub-Saharan Africa.

Population Size and Growth

Between 1990 and 2001, global population increased from

about 5.3 billion to 6.1 billion people, an average rate of

increase of 1.4 percent per year, equivalent to about 220,000

people per day (table 2.2). During the decade, the growth rate

in developing regions ranged from 0.2 percent in Europe and

Central Asia to 2.6 percent in Sub-Saharan Africa.

Estimates at the global level conceal large differences in

population growth among regions, which in turn consist of

countries that may have quite different demographic trends.

For example, Europe and Central Asia added just 1 million

people per year between 1990 and 2001, whereas South Asia

added 25 million people each year.

The World Bank regions (see map 1 inside the front cover

of this volume) vary substantially in terms of population

size, with East Asia and the Pacific accounting for about

30 percent of the global population and SouthAsia for rough-

ly another 20 percent.Thus,about half the world’s population

live in the low- and middle-income countries of these two

regions. The smallest region in terms of population size is the

Middle East and North Africa, with just 5 percent of the

world’s population. Just over 10 percent of the world’s popu-

lation live in Sub-Saharan Africa. Another 15 percent live in

high-income countries, a proportion that is declining.

Distribution by Age, Sex, and Location

How populations are distributed by age matters a great deal

for public health, because many aspects of risk behavior, as

well as disease and injury outcomes, are strongly associated

with age. While many other factors contribute to mortality

and fertility levels, the age distribution of a population is an

important factor in explaining differences in demographic

and epidemiological indicators. Regions differ significantly

in how their populations are distributed across age groups,

with almost 45 percent of the population of Sub-Saharan

Africa being younger than 15, compared with 20 percent of

the population in high-income countries, where fertility

has been low for decades. Nevertheless, the trends during

1990–2001 show a great deal of similarity: in all regions the

proportion of the population in the youngest age groups

was lower in 2001 than in 1990, with most of the increase

occurring in the 15 through 69 age group. As a result, the

median age of the population has increased in all regions. At

the same time, the population aged 70 and older has been

increasing in most regions as mortality has declined, and

this age group now represents more than 10 percent of the

population in the high-income countries.

These changes in the relative age distribution of popula-

tions since 1990 reflect changes in the growth rates of dif-

ferent age groups (figure 2.1). In three of the six regions

(East Asia and Pacific, Europe and Central Asia, and the

Middle East and North Africa), as well as the world as a

whole, the number of children under five was smaller in

absolute terms in 2001 than in 1990. The highest growth

rates during this period were in the 40- through 55-year-old

age group and among those over 70. The irregularities in

growth rates of different age groups reflect past trends in the

initial size of each cohort and its subsequent mortality and

migration experiences. This is particularly evident for

Europe and Central Asia, where the impact of the regional

conflicts in the early 1990s on demographic structure is

particularly evident.
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Along with the progressive aging of the population, the

relentless trend toward increasing urbanization has contin-

ued, with consequences for health in terms of both health

service provision, which, in principle, is better with urban-

ization, and risk of exposure to chronic disease, which is, on

balance, worse (Ezzati and others 2005). Almost half the

world’s population lived in urban areas in 2001, up 4 per-

centage points from 1990. The increase in urbanization was

particularly marked in East Asia and the Pacific (increase

from 29 to 37 percent of the population) and in Sub-

Saharan Africa (from 28 to 34 percent). Overall, 42 percent

of the population in low- and middle-income countries now

live in urban areas.

In general, more boys than girls are born, with sex ratios

at birth of between 1.03 and 1.06 in most countries, though

in some Asian countries, sex-selective abortions have

skewed this ratio to more than 1.10. Differential mortality

and, to a limited extent, migration, shape the sex ratio at

other ages (figure 2.2). In South Asia, higher mortality for

girls and for women during their childbearing years leads at

first to an increasing and then to a constant sex ratio to

about age 45, after which male mortality is higher. Excess

mortality of adult males in Europe and Central Asia explains

the particularly low sex ratio observed there (Lopez and

others 2002). In all regions, the higher mortality of males

relative to females accounts for the sharp decline in the pop-

ulation sex ratio after age 50 or thereabouts.

The overall effects of the age-specific mortality differ-

ences between the sexes are relatively minor in terms of total

population sex ratios. All regions have roughly equal num-

bers of males and females in the population, with the pro-

portion of males being slightly higher in Europe and Central

Asia and in the high-income regions (51 to 52 percent) than

in East Asia and the Pacific and South Asia (49 percent).

Fertility

Table 2.2 shows recent trends in fertility, as indicated by the

total fertility rate for the period, that is, the average number

of children a woman could expect to have if she were subject

indefinitely to current age-specific fertility rates.Even though

fertility levels vary a good deal among regions, all low- and

middle-income regions witnessed large declines in fertility

levels during the 1990s. Overall fertility levels in low- and

middle-income countries fell by almost 20 percent over the

decade, a remarkable decline, with levels falling by as much as

33 percent in the Middle East and North Africa, and even by

10 percent in Sub-Saharan Africa. However, fertility rates in

Sub-Saharan Africa remain high, with the total fertility rate

of 5.6 being about twice as high as that for any other region.
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Table 2.2 Population Size and Composition, Fertility, and GNP, by World Bank Region, 1990 and 2001

Low- and middle- East Asia and Europe and Latin America 
income countries Pacific Central Asia and the Caribbean

Population Characteristic 1990 2001 1990 2001 1990 2001 1990 2001

Size
Total population (thousands) 4,398,401 5,216,587 1,625,868 1,848,388 467,797 477,116 439,709 525,864
Proportion of world population (%) 83.6 84.9 30.9 30.1 8.9 7.8 8.4 8.6
Annual average growth rate,
1990–2001 (%) 1.6 1.2 0.2 1.6

Composition (%) 
Age

0–14 34.8 31.8 30.2 26.5 26.5 21.8 36.2 31.5
15–59 57.6 59.8 61.8 64.1 59.5 62.6 56.8 60.4
60–69 4.7 5.0 4.9 5.6 8.3 8.5 4.2 4.5
70� 2.9 3.4 3.0 3.8 5.6 7.2 2.9 3.6

Urban 36.9 41.6 28.8 37.0 63.2 63.5 71.1 75.4
Female 49.4 49.5 48.9 49.0 51.9 51.9 50.3 50.5
Fertility

Total fertility rate 3.5 2.9 2.6 2.1 2.3 1.6 3.2 2.6
Total no. of births (thousands) 123,400 122,400 36,200 31,500 8,300 6,300 11,700 11,600
Crude birth rate per 1,000 28.2 23.4 22.3 17.0 16.7 12.7 26.6 22.0

GNP (exchange rate dollars)
GNP per capita 870 1,170 420 890 39,737 54,933 2,260 3,570

Source: UN Population Division 2002 revision estimates.
Note: GNP � gross national product.



Few low- and middle-income countries experienced

increasing fertility during 1990–2001,2 though a few 

high-income countries have seen small upturns from previ-

ously low levels. Fertility is below replacement levels (about

two children) in all but five high-income countries (Brunei

Darussalam, Israel, Kuwait, Qatar, and the United Arab

Emirates), as well as in most countries in Europe and Central

Asia. When fertility drops to below replacement levels, popu-

lation growth often continues for several decades,as the num-

ber of births exceeds the number of deaths because of the high

proportion of women of childbearing age.

CHANGES IN MORTALITY, 1990–2001

Change in patterns of mortality is a major determinant of

the demography of populations and underlies important

population differentials. For example, the differences in

mortality by sex across regions contribute to the variable

pattern of population sex ratios described earlier. The

theory of demographic transition suggests that the rapid

declines in fertility observed during the 1990s in most

regions would be preceded, and perhaps accompanied, by a

similarly rapid decline in child mortality. To help interpret

the broad regional demographic patterns described earlier, a

review of trends in mortality and the causes underlying such

trends is useful.

Estimating Mortality 

Various methods are available to estimate age patterns and

levels of mortality in populations. These fall into three

broad categories depending on the available data: direct esti-

mation from complete vital registration, estimates from

vital registration corrected for undercounting, and estimates

derived from models based on child mortality levels.

Mathers and others (2005) review the availability and qual-

ity of mortality data and group the 192 member states of the

World Health Organization into broad categories according

to criteria pertaining to the coverage, completeness, and

quality of cause of death data. Their findings indicate that

only about 33 percent (64) of World Health Organization

member states, mostly high-income countries, have com-

plete mortality data and that another 26 percent (50 coun-

tries) have data that can be used for mortality estimation

purposes. The approximately 40 percent of remaining coun-

tries either have no recent data or no data at all that can be

used to estimate causes of death or the level of adult mor-

tality directly.

The situation is somewhat different for levels of child

mortality, where decades of interest in monitoring child sur-

vival by the global public health community have yielded

either direct or indirect estimates of child mortality for all but

a handful of countries (Hill and others 1999; Lopez and

others 2002). Based on a careful review of the time trend of
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Table 2.2 Continued

Middle East and North Sub-Saharan 
Africa South Asia Africa High-income World

1990 2001 1990 2001 1990 2001 1990 2001 1990 2001

243,973 309,762 1,117,887 1,387,873 503,166 667,583 862,342 928,110 5,260,742 6,144,696
4.6 5.0 21.2 22.6 9.6 10.9 16.4 15.1 100.0 100.0

2.2 2.0 2.6 0.7 1.4

43.1 36.4 37.8 35.3 45.7 44.3 20.0 18.5 32.4 29.8
51.5 57.7 55.7 57.6 49.7 51.0 62.5 62.2 58.4 60.2
3.5 3.6 4.2 4.4 3.0 3.0 9.0 9.1 5.4 5.6
1.9 2.4 2.3 2.7 1.6 1.7 8.5 10.2 3.8 4.5

53.5 57.5 25.0 27.4 27.9 34.0 74.4 77.1 43.0 46.9
49.0 49.3 48.4 48.5 50.4 50.4 51.0 50.8 49.6 49.7

5.0 3.6 4.3 3.4 6.3 5.6 1.7 1.7 3.2 2.7
9,300 9,400 36,500 37,300 21,400 26,300 11,300 10,800 134,700 133,200
34.8 27.3 32.7 26.7 44.6 40.8 13.4 11.9 25.7 21.6

1,770 3,570 380 450 470 550 19,760 26,760 4,060 5,180



these estimates of child deaths, which come primarily from

censuses and surveys, estimating child mortality levels in

1990 and 2001 is possible for virtually all countries with an

acceptable level of uncertainty. Levels of child mortality are

unavailable for only about 10 countries that together account

for about 2 percent of child deaths (Lopez and others 2002).

Formal curve-fitting procedures to estimate time trends in

child mortality can be applied to all the data, but given the

subjective assessments that are required to judge which data

points are plausible and which are not, simple averaging of all

plausible observations at any given point in time is likely to be

sufficient, and this was the procedure used to estimate child

mortality levels for this chapter.

For those countries with complete vital registration data,

age-specific and cause-specific death rates are easily derived

directly from the registration data and from population

censuses. For those countries where registration data are

incomplete, demographers have developed indirect demo-

graphic methods to correct for underreporting of deaths

before estimating age-specific mortality (Bennett and

Horiuchi 1984; Hill 1987). These countries include China

and India, where application of such methods suggest that

data from the disease surveillance points system in China

and the sample registration system in India are 85 to 90 per-

cent complete (Mari Bhat 2002; Rao and others 2005).

For countries with no usable data on adult mortality

levels, age-specific death rates were predicted from the

modified logit life table system (Murray and others 2003).

The median level of adult mortality was predicted based on

a modeled relationship between adult and child mortality

as determined from a historical data set of more than 1,800

life tables judged to be reasonably complete. Uncertainty

about these predicted mean values of adult mortality is

considerable given the few observations with comparatively
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high levels of child and adult mortality. The estimated and

predicted levels of child and adult mortality, respectively,

were then applied to the modified life table system by

selecting the best match from among 50,000 life tables to

estimate a complete, smoothed set of age-specific death

rates (Murray and others 2003). This method was applied

for all but about 70 countries.

Obvious uncertainties are associated with this procedure.

Hence, the life tables for East Asia and the Pacific, the

Middle East and North Africa, and Sub-Saharan Africa

(where HIV/AIDS mortality was added to the predicted

adult mortality rates) in particular need to be viewed with

caution, because the rates for many countries in these

regions have been modeled using these methods.

Identical methods were applied to estimate national age-

specific mortality rates for both 1990 and 2001; thus, the

two sets of estimates are, in principle at least, comparable.

Annex 2A provides detailed estimates of summary measures

of mortality by country for the two years based on these

methods. The annex also shows the percentage decline in

child mortality during the period.

Whether these methods correctly describe levels and

patterns of mortality is difficult to ascertain given the

substantial uncertainties in the data, particularly for adult

mortality. The only other systematic attempt to estimate

national and global death rates in 1990 is that of the UN

Population Division (United Nations 2003). Figure 2.3 pres-

ents estimated mortality parameters for 1990 by region. For

a comparison of mortality estimates for 2001, see Lopez and

others (2002).

Despite the UN’s different model life table approach for

estimating age-specific death rates based on child mortality,

the two sets of estimates shown in figure 2.3 are remarkably

congruent. Regional estimates of child mortality 5q0 (the
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mortality risk for children under five years of age) are virtu-

ally identical, with a possible exception being the UN’s

slightly higher levels of child mortality for East Asia and the

Pacific (which is dominated by China). This congruence is

not unexpected given the intense collaborative efforts of the

past five years or so by the World Health Organization, the

United Nations Children’s Fund, the United Nations, and

the World Bank to agree upon a common interpretation of

the extensive data available on trends in child mortality in

low- and middle-income countries.

Somewhat surprisingly given the quite different method-

ological approaches, regional estimates of adult mortality

45q15 (the mortality risk for adults between the ages of 15 and

60) are remarkably similar, with our estimates tending to be

slightly higher in the Middle East and North Africa and South

Asia for males and slightly lower in the same regions for

females. That is, we have estimated larger sex mortality differ-

entials among adults than the UN on the basis of observed

patterns of mortality where data were available (as in the Arab

Republic of Egypt and India), and where not, on the basis of

observed differences in child mortality for boys and girls.

Some investigators expect male excess mortality to increase

with social development and economic growth (Bhatia 1983),

but whether this is better reflected in our estimates or those of

the UN is not clear. In any case, the differences are minor.

Significantly more disagreement is apparent for Sub-Saharan

Africa,with the UN estimates of adult mortality in 1990 being

one-quarter to one-third higher than ours. This is obviously
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uncertain given the sparse data available on adult mortality in

the region and the fact that the HIV epidemic in Sub-Saharan

Africa was well established by then, and hence a higher esti-

mate may be justified. Recent evidence, however, has suggest-

ed that basing mortality estimates on prenatal clinic data may

well lead to an overestimation of death rates due to HIV.

Differences in methodology and adjustment criteria

appear to have the greatest effect at older ages, especially

for males. The UN estimates indicate significantly higher

mortality in high-income countries at ages 60 to 79 even

though complete vital registration data are available for vir-

tually all the countries except some of the small Gulf states.

Differences in estimated mortality for the Sub-Saharan

Africa region are not unexpected given the differences

reported for younger adults, and are less extreme than at

ages 15 to 59, as one might expect given that HIV/AIDS

mortality is not of major consequence for older ages.

Otherwise, estimates for females at older ages agree quite

closely, but the UN’s are significantly higher than ours for

Latin America and the Caribbean and significantly lower

for East Asia and the Pacific and South Asia. These differ-

ences arise because the model life table methods used by

the UN tend to shift deaths from younger to older adult

ages at lower levels of child mortality (Latin America and

the Caribbean) and the converse at higher levels of child

death rates (East Asia and the Pacific and South Asia).
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Overall, as figure 2.3 demonstrates, the age patterns are

largely compensatory, with the result that estimates of life

expectancy at birth for the two series are remarkably similar

for both males and females, with the notable exception

being Sub-Saharan Africa, where the higher adult mortality

assumptions favored by the UN result in life expectancies at

birth that are about 2.5 years lower than ours for males and

5.0 years lower for females.

Trends in Mortality Levels

The 1990s were characterized by significant economic gains

in most regions, with growth in gross national product per

capita ranging from 18 percent in South Asia and Sub-

Saharan Africa to more than 100 percent in East Asia and the

Pacific and the Middle East and North Africa (table 2.2).

Overall, gross national product per capita grew by about

35 percent in low- and middle-income countries during the

decade. One would expect this to have led to a significant

improvement in life expectancy, and this indeed occurred in

most regions with the notable exception of Europe and

Central Asia and, in particular, Sub-Saharan Africa

(table 2.3). In the former region, life expectancy was largely

unchanged over the decade, primarily because of the massive

rise in adult mortality in countries such as the Russian

Federation and its neighbors during the first part of the

decade, which negated the declines in child mortality. Much

of this extraordinary increase in adult mortality, which rose

by about 50 percent between 1987 and 1994, has been attrib-

uted to alcohol abuse, particularly among men (Leon and

others 1997; Shkolnikov, McKee, and Leon 2001).

Economic development and better coverage of the popu-

lation with essential child health services have ensured con-

tinued declines in levels of child mortality, as measured by

the risk of death from birth to age five, in all regions. The

notable exception is Sub-Saharan Africa, where child mor-

tality among girls remained unchanged at around 165 per

1,000, with only a modest decline (5 percent) in the risk of

death for boys. The absence of significant declines in child

mortality in the 1990s in Sub-Saharan Africa is most likely

largely due to the impact of HIV/AIDS. Overall, the risk of

child death declined from 90 per 1,000 in 1990 to 80 per

1,000 in 2001, with the risk being remarkably similar for

males and females (table 2.3); however, the differential in

child mortality between the world’s richest and poorest

populations is stark, with a newborn in Sub-Saharan Africa
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Table 2.3 Selected Mortality Characteristics by Sex and World Bank Region, 1990 and 2001

Male

% of deaths Probability of dying per 1,000
Expectation

Deaths Crude death of life at
Sex and region Year (millions) rate per 1,000 Under age 5 Over age 60 Ages 0–5a Ages 15–60 Ages 0–60 Ages 60–80 birth (years)

Low- and middle- 1990 22.5 10.1 27.9 39.5 98 269 351 712 59.9
income countries 2001 25.5 9.7 21.2 42.2 86 269 341 667 61.2

East Asia and Pacific 1990 6.6 8.0 16.3 50.6 54 215 265 699 64.9
2001 6.9 7.4 10.2 56.2 41 189 228 623 67.8

Europe and Central Asia 1990 2.5 11.1 7.9 55.9 45 286 323 696 63.6
2001 3.0 13.0 3.2 59.6 32 328 353 711 63.0

Latin America and 1990 1.7 7.8 19.5 44.7 56 245 294 640 64.5
the Caribbean 2001 1.8 7.0 12.4 49.1 38 218 252 572 67.6

Middle East and 1990 1.0 8.2 34.9 34.2 83 247 318 688 62.0
North Africa 2001 1.1 6.8 21.6 45.2 56 216 267 674 65.2

South Asia 1990 6.8 11.7 32.4 35.0 122 310 407 754 56.4
2001 7.1 9.9 25.1 39.2 94 285 362 710 59.9

Sub-Saharan Africa 1990 3.9 15.6 54.1 17.0 191 386 517 758 49.6
2001 5.6 16.9 42.2 16.9 178 518 616 760 46.0

High-income countries 1990 3.9 9.1 1.7 76.2 12 148 160 542 72.9
2001 4.0 8.8 1.0 78.7 7 124 132 469 75.5

World 1990 26.4 10.0 24.0 44.8 91 245 323 667 61.7
2001 29.5 9.6 18.5 47.2 80 243 312 618 63.1

Sources: Estimates for 1990 are authors’ calculations, based on country-level life tables (see annex 2A). Estimates for 2001 are derived from Lopez and others 2002.
a. Estimates of child mortality are rounded to the nearest whole number.



facing 25 times the risk of death before the age of five than

a newborn in a high-income country.

Despite the much greater uncertainty in relation to levels

of adult mortality compared with those for children, the

estimates shown in table 2.3 nonetheless indicate substan-

tially different trends in adult mortality across different

regions between 1990 and 2001. For most regions, the risk of

death between ages 15 and 60 fell by about 10 to 17 percent

over the decade. This was not the case in Europe and Central

Asia, where policy shifts, particularly in relation to alcohol,

together with broader social change, have largely been

responsible for the 15 percent rise in adult male mortality

and the 6 percent increase in the risk of death for women.

Note that these estimates mask the large cyclical fluctuations

in adult mortality in Russia, in particular, that characterized

the region’s mortality trends in the 1990s.

Table 2.3 also reveals the large increase in adult mortality

in Sub-Saharan Africa, which was due primarily to the

unfolding of the HIV/AIDS epidemic in southern Africa.

Notwithstanding the substantial uncertainty surrounding

these estimates, the epidemic appears to have been of

proportionately greater consequence for women, with the

rise in their risk of death (67 percent) being twice that of

males, among whom other causes of death such as violence

were more common. If these estimates are correct, then

52.0 percent of African males reaching age 15 and 44.0 per-

cent of females will die before their 60th birthdays, com-

pared with, for instance, 6.5 percent of women in high-

income countries, who despite their already low risk enjoyed

a further 11 percent decline in mortality during the 1990s.

These reversals in mortality decline have effectively negated

gains elsewhere, with the result that the global risk of adult

death has remained essentially unchanged for males, and

may even have risen slightly for females.

Taken together, the probability of death up to the age of

five and between the ages of 15 and 60 are a better reflection

of the risk of premature death than either alone, although

both have particular public health implications. One might

argue that health policy should be equally concerned with

keeping adults alive into old age as it is with keeping children

alive into adulthood.A convenient metric in this regard is the

risk of death between birth and age 60 (table 2.3). In high-

income countries, given 2001 mortality rates, only about

7 percent of females and 13 percent of males would be dead

by age 60, compared with 55 percent of females and 62 per-

cent of males in Sub-Saharan Africa. Significant improve-

ments in this summary measure of premature death can be

observed in all regions except Europe and Central Asia and

Sub-Saharan Africa. Worldwide, the index appears to have

improved slightly for males and not at all for females.
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Female

% of deaths Probability of dying per 1,000
Expectation

Deaths Crude death of life at
(millions) rate per 1,000 Under age 5 Over age 60 Ages 0–5a Ages 15–60 Ages 0–60 Ages 60–80 birth (years)

19.4 8.9 29.7 44.6 95 182 270 585 64.2
22.8 8.8 22.5 48.3 86 191 271 554 64.9

5.5 7.0 17.8 56.2 53 152 204 577 68.8
6.1 6.8 11.4 64.6 44 127 171 519 71.3

2.4 9.9 6.4 77.5 37 125 162 503 72.3
2.7 10.8 2.9 81.5 26 133 159 511 72.8

1.3 5.7 20.1 53.9 45 138 182 493 71.3
1.4 5.4 12.5 61.3 32 124 155 434 73.9

0.8 6.9 37.7 36.1 76 174 245 593 66.1
0.8 5.5 23.5 49.7 51 144 193 562 69.5

6.1 11.2 37.0 33.7 131 243 357 680 57.9
6.5 9.6 28.3 40.2 101 226 317 645 61.5

3.3 12.9 54.8 19.6 168 265 403 664 55.1
5.2 15.5 40.9 18.3 166 437 545 680 48.9

3.6 8.2 1.3 87.3 9 74 83 346 79.7
3.9 8.2 0.8 88.3 6 65 73 297 81.6

23.0 8.8 25.2 51.3 88 161 244 516 66.6
26.7 8.7 19.3 54.1 80 168 244 487 67.3

Table 2.3 Continued



Other features of global mortality summarized in

table 2.3 are worth highlighting. First is the impressive evi-

dence of a continued decline in mortality among older age

groups in high-income countries that began in the early

1970s. The risk of a 60-year-old dying before age 80 declined

by about 15 percent for both men and women in high-

income countries so that at 2001 rates, less than 30 percent

of women who reach age 60 will be dead by age 80, as will

less than 50 percent of men. Second, crude death rates in

East Asia and the Pacific, Latin America and the Caribbean,

and the Middle East and North Africa are lower than in

high-income countries, reflecting the impact of the older

age structure of rich countries, and are particularly low in

Latin America and the Caribbean. Third, the proportion of

deaths that occur below age five, while declining in all

regions, varies enormously across them, from just over 1 per-

cent in high-income countries to just over 40 percent in

Sub-Saharan Africa. In some low- and middle-income

regions, particularly East Asia and the Pacific, Europe and

Central Asia, and Latin America and the Caribbean, the pro-

portion is well below 20 percent. The net effect of these

changes in age-specific mortality since 1990 has been to

increase global life expectancy at birth by 0.7 years for females

and by about twice this for males: a modest scorecard.

TRENDS IN CAUSES OF CHILD DEATH, 1990–2001

The estimation of cause of death patterns for world regions

will, for the foreseeable future, be substantially uncertain

given the paucity of data on medically certified deaths in

many low- and middle-income countries (Mathers and

others 2005; Sibai 2004). Verbal autopsies, that is, struc-

tured interviews with relatives of the deceased about

symptoms experienced prior to death, will not yield the

diagnostic accuracy achievable with medical certification

based on good clinical case histories and medical records.

This is not to deny that verbal autopsies can meet broad

policy needs for information about causes of death, partic-

ularly with clinical input into the coding of interviewees’

responses, but their reliability for diagnosing leading caus-

es of child death is questionable (Snow and others 1992).

Thus, estimates of child mortality derived from propor-

tionate mortality models that are based largely on verbal

autopsies need to be viewed with caution (Lopez 2003;

Morris, Black, and Tomaskovic 2003).

Yet, despite these concerns about the quality of cause of

death data, investigators can more confidently assess the

comparative magnitude of causes of death for children than

for adults. The fact that the demographic “envelope” of child

deaths is reasonably well understood in all regions limits

excessive claims about deaths due to individual causes, a

constraint that is not a feature of adult mortality given the

relative ignorance of age-specific death rates in many

countries. In addition, the need for data on cause-specific

outcomes to assess and monitor the impact of various child

survival programs in recent decades has led to a reasonably

substantial epidemiological literature that might permit

cause-specific estimation, but under an unacceptably large

number of assumptions (Black, Morris, and Bryce 2003).

A critical feature of any estimation exercise is a rigorous

assessment of data sets for biases, study methods, and gen-

eralizability of results. Investigators have undertaken a num-

ber of efforts to estimate the causes of child mortality over

the past decade or so (Bryce and others 2005; Lopez 1993;

Morris, Black, and Tomaskovic 2004; Williams and others

2002), but undoubtedly the most comprehensive was the

study by Murray and Lopez (1996) and its 2001 revision

(chapter 3 in this volume). Both the latter Global Burden of

Disease (GBD) studies apply methods to force epidemiolog-

ical consistency according to the evidence available for each

region, and inevitably the constraint of demography has

meant that the GBD estimates of cause-specific mortality

will differ from those developed largely independently of

other causes. That is, the GBD estimates of specific causes

of death are constrained to sum to the number of deaths

derived from demographic analyses, whereas cause-specific

estimates that are derived in the absence of such demo-

graphic constraints are unbounded and tend to be inclusive

at the margin rather than exclusive. Differences in regional

estimates between 1990 and 2001 arise in part because the

countries included in the regions differed and, more impor-

tant, because of better information for more recent periods.

Yet, despite improved information, the true level of child

death rates from major causes such as malaria and perinatal

conditions (birth trauma, birth asphyxia, sepsis, and prema-

turity) remains largely unknown.

Notwithstanding methodological differences and uncer-

tainties, deriving implied estimates of trends in the leading

causes of child mortality is possible by comparing results from

the two GBD studies, and these are summarized in table 2.4.

These estimates have been simply obtained as the difference

between the regional estimates for 1990 and 2001, but the

implied pattern of change is interesting nonetheless. The

conversion of the 1990 regional GBD estimates (Murray

and Lopez 1996) to the regions used for the 2001 assessment
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was done simply by population weighting,a very approximate

procedure. By contrast, the 2001 estimates were prepared

as regional aggregates of country-specific estimates (see

chapter 3,) and this has undoubtedly affected comparisons

further.

Global mortality from malaria increased by 0.5 million

during the 1990s, with 80 percent of the deaths occurring in

Sub-Saharan Africa. The proportion of all child deaths due

to malaria doubled from 5 percent in 1990 to 10 percent in

2001 worldwide and increased from 15 percent in 1990 to

22 percent in 2001 in Sub-Saharan Africa. The only other

causes that appear to have increased are HIV/AIDS in

Africa, a reasonable conclusion given female prevalence

levels, and the category of perinatal conditions, which are

strongly dependent on the quality and availability of prena-

tal services. Causes that appear to have declined substan-

tially include acute respiratory infections (2.5 million to

1.9 million deaths or 15 percent of all child deaths), diar-

rheal diseases (2.4 million to 1.6 million deaths or 13 per-

cent of child deaths), measles (0.8 million to 0.5 million
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deaths or 5 percent of child deaths), and injuries (0.6 million

to 0.3 million deaths or 2 percent of child deaths).

The implied pattern of change in the risk of child death

varies across regions for all major conditions listed in table

2.4, particularly with regard to the magnitude of change.

This can be seen more clearly from figure 2.4, which

summarizes these trends for broad regional aggregates and

for Sub-Saharan Africa. In general, the absolute change in

risk of death has been greater in Sub-Saharan Africa than

elsewhere, both for causes with increased risk (HIV/AIDS,

malaria) and where risk has declined (diarrheal diseases,

measles).

While these changes may be in accord with what is

known about regional health development and economic

growth, they need to be confirmed. Some of the suggested

changes warrant further investigation, for example, death

rates from perinatal causes appear to have risen in both

East Asia and the Pacific and South Asia and remained

unchanged in Latin America and the Caribbean, which may

or may not be in line with what is known about develop-

ments in prenatal care and safe motherhood initiatives.

Similarly, measles appears to have disappeared as a cause of

child death in Latin America and the Caribbean. The risk of

child death from congenital anomalies appears to have risen

in both Latin America and the Caribbean and the Middle

East and North Africa, but why is unclear. Similarly, the large

suggested declines in the risk of child deaths because of

injury in South Asia and Sub-Saharan Africa appear unlike-

ly and may largely reflect better data and methods for meas-

uring injury deaths.

DISCUSSION 

Understanding the demographic context of health status

assessments such as the GBD studies is essential if policy

directions and program delivery are to be focused appropri-

ately. Knowledge about the size and composition of popula-

tions and how they are changing is critical for health

planning and priority setting. Demographers and demo-

graphic institutions such as the UN Population Division

have applied the demographic ethos that available data per-

mit making estimates and reasonable predictions of popula-

tion change provided the data are interpreted and used

appropriately.

Such estimates and projections have been useful for social

and economic development for countries, regions, and the

world as a whole. They suggest that health and social policies

need to pay increasing attention to the key demographic

trends observed in the 1990s, namely, rapidly falling fertility

virtually everywhere, rapidly aging populations, and

unprecedented reversals of the long-term path of mortality

decline in Europe and Central Asia and Sub-Saharan Africa

The causes of these so-called mortality shocks are reasonably

well understood, but the lessons for health policy cannot be

overemphasized. Globally, the mortality reversals caused by

inadequate preventive programs, social disintegration, and

failure to understand the gravity of rapidly expanding epi-

demics have meant that the 1990s were a lost decade for fur-

ther improvements in adults’ survival prospects. Thus,

despite the substantial and continued declines in mortality

from major vascular diseases in high-income countries,

worldwide the risk of death in adulthood did not change in

the 1990s, although some gains in reducing mortality in the

elderly were achieved, particularly in rich countries.

The trend in child mortality during the 1990s was only

marginally more satisfactory. While most regions achieved

significant gains in child survival, progress was modest in

Sub-Saharan Africa, and as a result, the global decline in

child mortality slowed to an annual average of about 1 per-

cent over the decade.

Decades of intensive data collection on child mortality

in many low- and middle-income countries by dedicated

international survey programs and the efforts of agencies

such as the United Nations Children’s Fund mean that

trends in overall child mortality, and the numbers of child

deaths they imply, can be established with reasonable

certainty. The trends in the leading causes of child mortality

are, however, much more difficult to establish (Rudan and

others 2005). Much debate in the literature has centered on

whether the risk of malaria infection in Sub-Saharan Africa

increased in the 1990s, and thus whether the massive

increase in malaria deaths suggested in table 2.4 is real

(Korenromp and others 2003; Snow, Trape, and Marsh 2001;

Trape 2001). Most malaria mortality in Sub-Saharan Africa

is diagnosed via verbal autopsies, which, where studied, have

been shown to be a poor diagnostic tool for malaria (Snow

and others 1992). While some evidence from demographic

surveillance sites using verbal autopsies indicates that

malaria mortality rates have increased in eastern and south-

ern Africa (summarized in Korenromp and others 2003)

and that the spread of chloroquine resistance may have been

the primary reason (Snow and others 1999; Trape 2001),

whether this is sufficiently widespread to account for the

implied rise of almost 50 percent in malaria mortality rates

over the decade (figure 2.4) is unclear. Other factors, such as
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a general deterioration in clinical care and a decline in the

efficacy of chloroquine therapy, may also have contributed

(Snow and others 2001), but how much of the rise is real

and how much is due to different interpretations of available

data in 1990 and 2001 remains unknown.

Similarly, the substantial implied declines in the risk of

child death from acute respiratory infections and diarrheal

diseases need to be understood in the context of likely con-

tributing factors. One of these is no doubt malnutrition,

because it is a major risk factor for both conditions (Black,

Morris, and Bryce 2003; Pelletier, Frongillo, and Habicht

1993; Rice and others 2000; Tupasi and others 1988). In the

1990s, malnutrition, as assessed by childhood stunting,

declined in all regions except Sub-Saharan Africa (de Onis,

Frongillo, and Blossner 2000), which is consistent with the

modest declines in mortality from respiratory infections

among children in the region. Increased use of oral rehy-

dration therapy and improved access to safe water and san-

itation in the 1990s would suggest some decline in mortal-

ity from diarrheal disease, but whether they were sufficient

to account for the one-third decline in risk, including in

Sub-Saharan Africa, is also unclear (Victora and others

2000). The large absolute decline in childhood diarrheal

deaths from 2.4 million in 1990 to 1.6 million in 2001 is

surprising, and suggests that the 2001 estimate may be an

undercount. Some other studies (Morris, Black, and

Tomaskovic 2003; UNICEF 2003) suggest a figure about

20 percent higher for 2001.

Malnutrition is also a leading risk factor for measles mor-

tality, and hence changes in the proportion and distribution

of underweight children should be broadly consistent with

mortality trends from the disease (Fishman and others

2004). Effective vaccination coverage is a primary determi-

nant of mortality from measles, and further increases in vac-

cination coverage in the 1990s should have led to lower

mortality. This is certainly apparent from the estimates

reported here, but the extent of that decline is subject to

some controversy, depending on the methods used to esti-

mate current mortality. Using proportionate mortality

models largely derived from verbal autopsy data, Morris,

Black, and Tomaskovic (2003) estimate that measles deaths

account for only about 2.2 percent of all child deaths in

South Asia and Sub-Saharan Africa, significantly less than

Stein and others’ (2003) estimates of 4 to 8 percent for the

same period using data on vaccination coverage and

assumptions about efficacy and case fatality rates. This

implies a global estimate of measles deaths that is about half

the 556,000 estimated for 2001 in chapter 3, and thus a

much faster rate of decline in the measles mortality rate dur-

ing the 1990s than the one-third reduction suggested by the

GBD estimates. The truth may well lie somewhere in

between and requires urgent resolution if measles control

efforts are to be appropriately guided.

While the confirmation of mother to child transmission

of HIV infection implies that mortality from the disease will

increase with increasing prevalence among women, the

extent of the impact on child mortality continues to be

debated. The GBD estimates suggest that HIV/AIDS led to

an increase in child mortality of, on average, 10 per 1,000

in Sub-Saharan Africa between 1990 and 2001. Recent re-

search suggesting a potential overestimation of HIV/AIDS

mortality may lead to lower estimates of child mortality

from the disease, which may attenuate this trend estimate.

What is clear is that HIV/AIDS has not been the only cause

of recent reversals in the decline in child mortality in Sub-

Saharan Africa (Walker, Schwartzlander, and Bryce 2002)

and that its effect on child survival in the 1990s may not

have been as great as initially thought (Adetunji 2000).

Perinatal conditions that cover specific risks for the new-

born, primarily birth asphyxia, birth trauma, prematurity,

and sepsis, are undoubtedly a major cause of death among

children, but until recently did not receive sufficient atten-

tion in the epidemiological literature, perhaps because inter-

ventions are largely related to the delivery of prenatal care

and the intrapartum period. Virtually all children born alive

who die from these causes do so in the first few days of life

(Lawn, Cousens, and Zupan 2005). Hence some constraint

on the probable demographic envelope of mortality from

these causes can be derived by estimating the neonatal mor-

tality rate in different regions as was done for the 1990 GBD

study (Murray and Lopez 1996) and repeated for the 2001

estimates (chapter 3 in this volume). This has undoubtedly

removed a major source of uncertainty about mortality

from these conditions, but substantial uncertainty remains

about their relative importance as a cause of neonatal death

when considering other conditions such as tetanus (classi-

fied under infectious diseases in the 1990 and 2001 GBD

studies), neonatal diarrhea, congenital anomalies, and

injuries. As a result, the global estimate of deaths from peri-

natal causes is influenced by the availability and reliability

of data on the causes of neonatal mortality, particularly in

countries with the largest number of neonatal deaths:

China, India, Nigeria, and Pakistan account for half of all

neonatal deaths, and with the possible exception of China,

none has reliable, nationally representative systems for cause

of death reporting.
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Given this context, judging whether mortality from peri-

natal causes indeed rose by 10 percent during the 1990s as

suggested by figure 2.4 is difficult. If improvements in

survival from these causes are largely related to better and

more comprehensive service provision for pregnant

women, which in turn is dependent on substantial infra-

structure investments to improve health services, then

modest declines in risk should be expected given economic

growth in the 1990s. This was indeed the case in all regions

except East Asia and the Pacific and South Asia, where the

risk appears to have risen. Without compelling evidence

that health service provision deteriorated in these regions

during the 1990s, this increase in the risk of death from

perinatal causes is probably a statistical artifact of data

availability and different interpretation criteria used for

1990 and 2001. Privatization of the rural health care system

in China during the 1990s may have led to a deterioration

of prenatal care, but this remains to be established.

Finally, note the 50 percent reduction in the risk of child

death from injuries implied by the GBD studies, which is

primarily due to large reductions suggested for East Asia

and the Pacific, South Asia, and Sub-Saharan Africa. Some

decline in injury mortality is to be expected with economic

and social development and the introduction of injury

control programs and legislation, but the massive declines

estimated for these regions may well be attributable to

methodological differences in estimation procedures

between the two dates (see chapter 3 in this volume). The

descriptive epidemiology of injuries remains a major neg-

lected area of the information base for policy to improve

child health. For example, Rudan and others’ (2005) review

of information gaps in relation to assessing the burden of ill-

ness in children fails to even mention childhood injuries,

even though burns, falls, and drownings are likely to be sig-

nificant causes of child death (Etebu and Ekere 2004; Gali,

Madziga, and Naaya 2004; Istre and others 2003; Mock and

others 2004; Shen, Sanno-Duanda, and Bickler 2003). Thus,

establishing the extent of changes in these risks, whose lev-

els are based on essentially anecdotal evidence, remains

difficult. Evidence of major declines in injury death rates

therefore need to be viewed with great caution and may well

be largely artifactual.

The global public health community’s increasing interest

in gaining a better understanding of the successes of, and

challenges facing programs and policies to improve child

survival has led to alternative assessments of the leading

causes of child death. With the substantial data gaps and

data quality issues pertaining to the estimation of child

mortality, varying estimates of the leading causes of child

death because of different estimation principles and variable

interpretation of the data are hardly surprising. Scientific

debate is to be encouraged insofar as it will guide data

collection strategies to reduce unacceptable uncertainty, but

the existence of alternative estimates of child mortality for

2001 makes the interpretation of changes over the past

decade even more complex. The World Health

Organization’s Child Health Epidemiology Reference Group

(CHERG), for example, working within the same total num-

ber of child deaths (10.5 million), has recently published

quite different estimates of the causes of child mortality

(Bryce and others 2005). According to CHERG’s estimates,

in 2001 perinatal causes were responsible for 3.9 million

child deaths, that is, 37 percent of all child deaths and

55 percent more than the GBD figure (see chapter 3).

Conversely, CHERG estimated lower levels of malaria mor-

tality in children (853,000 deaths compared with 1,110,000

in the GBD study) and much lower measles mortality

(395,000 versus 562,000 deaths). CHERG’s implied rise in

perinatal causes of child death is even more extreme than

that suggested by the GBD study, whereas the rise in malar-

ia deaths is less extreme. CHERG’s estimates also imply far

greater success of vaccination programs to reduce measles

mortality than does the GBD figure. Note also that CHERG,

which does not include any experts in noncommunicable

diseases, including congenital anomalies, estimated only

about half the number of noncommunicable disease deaths

among children than estimated in the GBD study.

Public policy to accelerate the decline in child mortality

would be well served through greater scientific collaboration

to better understand the descriptive epidemiology of the

leading causes of child death over the past decade or so and

how this has changed. Notwithstanding the legitimate role

of scientific discourse and the issue of comorbidity among

the leading causes of child death, particularly diarrhea and

pneumonia (Fenn, Morris, and Black 2005), the lack of clar-

ity about the extent of the decline (or rise) in child deaths

from specific causes or groups of causes, particularly those

that have been the focus of massive programmatic efforts,

hinders policy making. Having said this, it should also be

borne in mind that for the GBD estimates at least, which

have followed a consistent methodology and estimation

framework, uncertainty in the rate of change of mortality

for any given condition may well be less than period uncer-

tainty around estimates for 1990 and 2001 because of the

high likelihood of correlation of uncertainty of estimates for

the two periods.
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CONCLUSIONS 

Priority setting in health, as in other sectors concerned

with social development, will increasingly depend on the

availability of reliable, timely, representative, and relevant

information on the comparative importance of diseases,

injuries, and risk factors for the health of populations and

how these are changing. Population scientists, particularly

epidemiologists, have provided important insights into the

descriptive epidemiology of some segments of some popu-

lations and on the causes of disease and injuries in those

populations. Administrative requirements have resulted in

most countries undertaking routine data collection efforts,

but these are highly variable in terms of both quality and

of what is being measured. As a result, we have substantial

partial data collections on many aspects of population

health status, but no country has complete data on all

aspects of health relevant for policy, and in many parts of

the world, health status is largely unknown. Efforts to bring

these fragmentary pieces of data together to develop com-

prehensive estimates of the disease and injury burden and

its causes are likely to be extremely valuable for policy

making, particularly if the analytical methods and frame-

works employed are understandable, transparent, and rig-

orously argued. Demographers were the first to attempt

global, regional, and national efforts to estimate population

size, structure, and determinants of change in a coherent

fashion, and despite scientific differences of opinion about

some of the methods and assumptions, the results have

been enormously influential for guiding social develop-

ment policies and programs.

The two GBD studies for 1990 (Murray and Lopez 1996)

and 2001 (chapter 3 in this volume) attempted something

similar for mortality and the burden of disease. Scholars and

global health development agencies alike have repeatedly

emphasized the interrelationship between demographic

change and the health conditions of populations. This chap-

ter has summarized the key quantitative findings about

global demography and epidemiology that are relevant for

disease control and public health development, leading to

the following three broad conclusions:

• Despite significant investments in disease control in low-

and middle-income countries over the past 50 years and

the considerable success in reducing mortality, commen-

surate investments have not been made in the health intel-

ligence base needed to monitor and evaluate changes in

population health. As a result, uncertainty about the

causes of child mortality in many countries and how these

have changed over the last decade or so because of inter-

vention programs is considerable. Moreover, data collec-

tion pertaining to health conditions among adults has

been almost totally neglected, with the result that virtually

nothing is known reliably about levels, let alone causes, of

adult death in much of the developing world. HIV/AIDS

has highlighted this neglect, but continued ignorance of

the leading causes of adult mortality will continue to hin-

der policy action to reduce the large, avoidable causes of

adult mortality that can be addressed through targeted

prevention and treatment programs.

• Demographic change is often poorly understood, and

thus potentially underappreciated in relation to health

and social development policies. The evidence sum-

marized in this chapter suggests that population aging is

likely to become rapidly more pronounced in low- and

middle-income countries than is currently appreciated,

in part because swift fertility declines are under way in

much of the developing world. The little evidence that is

available about mortality trends among adults in devel-

oping countries suggests different paths of mortality

change among regions, but indicates that globally, little

progress was achieved in the 1990s. At older ages, the

impressive and widely unappreciated declines in mortal-

ity that began in the high-income countries in the 1970s

continued through the 1990s and show little sign of

deceleration. In large part, these declines reflect progress

in the control of major vascular diseases and point to

continued steady gains in life expectancy in high-income

countries.

• Despite at least two decades of intensive efforts by the

global public health community to implement interven-

tion programs and reorganize health services to reduce

child mortality, knowledge about the major causes of

death among children is insufficiently precise to resolve

uncertainties about global progress with specific disease

control strategies, and thus to be of maximum benefit for

global policy action to reduce the more than 10 million

child deaths that still occur each year. Results from the two

GBD studies, while suggesting trends that are broadly

consistent with public health knowledge, are equivocal

about trends in specific conditions in some regions. Policy

action to rapidly and substantially reduce this enormous

burden of premature mortality will be better served if pol-

icy makers can be more appropriately informed about the

causes of child death, including hitherto neglected areas

such as perinatal conditions and injuries.
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NOTES

1. While it would have been much more informative to base this assess-
ment of demographic change on the 2004 Revision of World Population
Prospects (United Nations 2005a), the results were released too late to be
incorporated into the estimates reported in this and subsequent chapters.
The differences between the two revisions, at least for regional aggregates,
are unlikely to be substantial.

2. An exception is Timor-Leste, where fertility increased following
independence in 2002 and is currently higher than in any other country.
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