Chapter 2

Global Burden of Disease Among Women, Children,

and Adolescents

Colin Mathers

Learning Objectives After reading this chapter and
answering the discussion questions that follow, you
should be able to

e Identify and discuss the conditions that contri-
bute the most significantly to loss of health for
children (ages 0-9 years), adolescents (ages 10—
19 years), and women (ages 20 years and over) in
different regions of the world.

e Appraise the burden of disease attributable to
key risk factors for children, adolescents, and
women in different regions of the world.

e Discuss the global distribution of mortality
among children, women, and adolescents.

e Evaluate the importance of the global burden of
disease studies and the implications for global
health policy.

Introduction

Using the latest available estimates of mortality and
disease burden from World Health Organization’s
(WHO) Global Burden of Disease (GBD) study for
the year 2002, this chapter presents an analysis of
major diseases and injuries that contribute most
significantly to loss of health for children (ages 0-9
years), adolescents (ages 10-19 years), and women
(ages 20 and over) for different regions of the world.
The chapter draws heavily on an extensive WHO
study of risk factors to provide further information
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on attributable disease burden for selected key risk
factors for children, adolescents, and women in dif-
ferent geographic regions of the world. As the ana-
lyses reveal, much of the global mortality among
children is concentrated in middle- and low-income
countries, particularly in south Asia and sub-
Saharan Africa. Infectious diseases are the principal
causes of mortality among children under 5, with
five largely preventable conditions (lower respira-
tory infections, diarrheal diseases, malaria, HIV/
AIDS, and measles) accounting for 70% of all
child deaths in sub-Saharan Africa. A third of the
mortality among children under the age of 10 was
attributable to underweight, with unsafe water,
sanitation, and hygiene accounting for another
13%. For adolescents aged 10-19, mental disorders
(particularly depression, schizophrenia, and bipolar
disorders), injuries (especially road traffic acci-
dents), violence, and suicide were the leading causes
of burden of disease. Alcohol use disorders were
the second leading cause of burden of disease in
adolescents in high-income countries. Globally
among women aged 20-59, HIV/AIDS was the
leading cause of burden of disease; it is responsible
for one-half of deaths and disability-adjusted life
years (DALYs) in this age group in sub-Saharan
Africa.

Detailed description of the level and distribution
of diseases, injuries, and their causes are important
inputs to public health policies and programs.
When we are interested in assessing all important
causes of loss of health, the statistics that must be
compared rapidly become large, and we face diffi-
culties in comparing indicators relating to different
health states, mortality risks, or disease events. Such
statistics also suffer from several other limitations
that reduce their practical value for policy making.

J.E. Ehiri (ed.), Maternal and Child Health, DOI 10.1007/b106524 2, 19

© Springer Science+Business Media, LLC 2009



20

C. Mathers

First, they are partial and fragmented. Basic infor-
mation on causes of death are not available for all
important causes in many countries, and mortality
statistics fail to capture the impact of non-fatal
conditions, such as mental disorders, musculoskele-
tal disorders, blindness, or deafness. Second, ana-
lyses of incidence, prevalence, or mortality for single
causes often result in under- or over-estimates,
when not constrained to fit within demographically
plausible limits or to be internally consistent.
Diseases that cause a large number of deaths are
clear public health priorities, but mortality statistics
alone do not capture the burden of disease caused
by chronic diseases, injuries, and mental health dis-
orders. A substantial body of work in the last two
decades has focused on the quantification of burden
of disease using a summary measure that includes
both disability (or loss of full health) and premature
death and gives extra weight to diseases that pri-
marily affect younger people, since mortality at
younger ages results in a greater loss of years of life.

Global Burden of Disease (GBD) Studies

The initial Global Burden of Disease (GBD) Study
was commissioned by the World Bank to provide a
comprehensive assessment of disease burden in
1990 from more than 100 diseases and injuries,
and from 10 selected risk factors (Murray and
Lopez 1996a, b). As well as generating a compre-
hensive and consistent set of estimates of mortality
and morbidity by age, sex, and region for the world,
the GBD study introduced a new metric — the dis-
ability-adjusted life year (DALY) — to simulta-
neously quantify the burden of disease from prema-
ture mortality and the non-fatal consequences of
over 100 diseases and injuries.

The WHO has undertaken a new assessment of
the global burden of disease for the years 1999-
2002, with annual assessments published in Annex
Tables to the World Health Reports from 1998 to
2004 (World Health Organization 2004). Addition-
ally, a major and expanded research program, the
Comparative Risk Assessment (CRA) project, was
undertaken to quantify the global and regional
attributable mortality and burden for 26 major
risk factors (Ezzati et al. 2004). These assessments

were used as the framework for cost-effectiveness
and priority setting analyses carried out for the
Disease Control Priorities Project, a joint project
of the World Bank, the World Health Organization,
and the National Institutes of Health, funded by the
Gates Foundation. The GBD results were docu-
mented in detail, with information on data sources
and methods as well as uncertainty and sensitivity
analyses, in a book published as part of the Disease
Control Priorities Project (Lopez et al. 2006).
The estimates for 2002 remain the latest available
at the time of writing, although an incremental
update which will include 2004 results will soon be
available.

The Disability-Adjusted Life Year (DALY)

The disability-adjusted life year (DALY) extends
the concept of potential years of life lost due to
premature death (PYLL) to include equivalent
years of “healthy” life lost from living in states of
poor health or disability. One lost DALY can be
thought of as one lost year of “healthy” life (either
through death or illness/disability), and total
DALYs (the burden of disease) as a measurement
of the gap between the current health of a popula-
tion and an ideal situation where everyone in the
population lives into old age in full health. DALY
for a specific disease or injury cause are calculated
as the sum of the years of life lost due to premature
mortality (YLL) from that cause and the years lost
due to disability (YLD) for incident cases of the
disease or injury. The YLL are calculated from the
number of deaths, d,, at each age x multiplied by a
global standard life expectancy, L., which is a func-
tion of age x:

YLL, = Z dy x Ly
X

The loss function L, was specified in terms of the
life expectancies at various ages in standard life
tables with life expectancy at birth fixed at 82.5
years for females and 80.0 years for males, rather
than using an arbitrary age cutoff such as 70 years.
The loss function was specified to be the same for all
deaths of a given age and sex, in all regions of the
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world (Murray and Lopez 1996b). Because YLL
measure the incident stream of lost years of life
due to deaths, an incidence perspective is taken for
the calculation of YLD. The YLD for a particular
cause in a particular time period are calculated by
multiplying the number of incident cases i,, at each
age x in that period by the average duration of the
disease for each age of incidence, /,, and a weight
factor dw, that reflects the severity of the disease on
a scale from O (full health) to 1 (dead):

YLD, =) iy x Iy x dw,

YLD are calculated either for the average inci-
dent case of the disease or for one or more disabling
sequelae of the disease. For example, YLD for dia-
betes are calculated by adding the YLD for uncom-
plicated cases and the YLD for sequelae such as
diabetic neuropathy, retinopathy, and amputation.
The “valuation” of time lived in non-fatal health
states formalizes and quantifies social preferences
for different states of health as disability weights
(dw,). These weights can also be described as health
state valuations or health state preferences. In the
formulation of the DALY, the disability weight is
conceived of as quantifying the relative loss of
health for different conditions or states and does
not carry any implication about quality of life or the
overall value of a life lived in particular health or
disability states.

The disability weights used in the GBD for 2002,
and the methods used to obtain them, are
described elsewhere (Mathers et al. 2006). Murray
and Lopez chose to apply a 3% time discount rate
to the years of life lost in the future to estimate the
net present value of years of life lost in calculating
DALYs. Based on a number of studies that suggest
the existence of a broad social preference to value a
year lived by a young adult more highly than a year
lived by a young child or an older person, Murray
incorporated non-uniform age weights. When dis-
counting and age weighting are both applied, a
death in infancy corresponds to 33 DALYs,
while deaths at ages 5-20 equate to around 36
DALYs. Discounting and age weighting essen-
tially modify the loss function, L,, in the calcula-
tion of YLL and the average duration, /., in the
calculation of YLD. A more complete account of

the DALY, calculation formulae, and the philoso-
phy underlying parameter choices is given by
Murray (1996).

Data Sources and Methods

The GBD study developed methods and
approaches to make estimates for causes of burden
for which there was limited data and considerable
uncertainty, to ensure that causes with limited infor-
mation were not implicitly considered to have zero
burden and hence ignored by health policy makers
(Murray et al. 2003). The basic philosophy guiding
the GBD approach is that there is likely to be useful
information content in many sources of health data,
provided they are carefully screened for plausibility
and completeness and that internally consistent esti-
mates of the global descriptive epidemiology of
major conditions are possible with appropriate
tools, investigator commitment, and expert opi-
nion. Diseases and injuries are classified in the
GBD using a tree structure based on the Interna-
tional Classification of Diseases. The highest level
of aggregation consists of three broad cause groups:
Group I (communicable, maternal, perinatal, and
nutritional conditions), Group II (non-communic-
able diseases), and Group III (injuries). Group I
causes are those conditions that typically decline at
a faster pace than all-cause mortality during the
epidemiological transition and occur largely in
poor populations (see Table 2.1).

The GBD study produced comprehensive esti-
mates for mortality and YLL by country, cause,
and sex for 5-year age groups up to age 85 years
and over. For incidence, prevalence, and YLD, esti-
mates were made for 17 geographic regions and for
8 age groups: 04, 5-14, 15-29, 3044, 45-59, 6069,
70-79, and 80+ . For the purposes of this chapter,
the YLD estimates were imputed to the age groups
0-4, 59, 10-19, and 20-29 as follows: For cause—
age—sex groups where the YLD/YLL ratio was less
than 5, YLD were imputed to 5-year age groups
using the YLL estimates for the 5-year age groups
and the YLD/YLL ratio for the relevant broader
age group. For other cause—age—sex groups where
the DALY was dominated by non-fatal loss of
health, the YLD rate per capita was assumed to be
constant for the S5-year age groups within the
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broader YLD age range. Results are presented
using World Bank geographic regions to group
low- and middle-income countries. High-income
countries in all regions are separately grouped as a
single “high-income” group. Definitions of these
regions are given by Lopez et al. (2006).

Estimation of Mortality Levels and
Causes of Death

For the most recent GBD estimates at the WHO,
life tables specifying mortality rates by age and sex
for 192 WHO Member States were developed for
2002 from available death registration data (112
member states), sample registration systems
(India, China), and data on child and adult mortal-
ity from censuses and surveys such as the Demogra-
phy and Health Surveys (DHS) and UNICEF’s
Multiple Indicator Cluster Surveys (MICS). Death
registration data containing usable information on
cause of death distributions were available for 107
countries, the majority of these in the high-income
group, Latin America and the Caribbean, and Eur-
ope and central Asia. Population-based epidemio-
logical studies, disease registers, and notification
systems (in excess of 2,700 data sets) contributed
to the estimation of mortality due to 21 specific
communicable causes of death, including HIV/
AIDS, malaria, tuberculosis, childhood immuniz-
able diseases, schistosomiasis, trypanosomiasis,
and Chagas disease. Almost one-third of these
data sets related to sub-Saharan Africa. In order
to address information gaps relating to other causes
of death for populations without useable death
registration data, models for estimating broad
cause-of-death patterns based on GDP and overall
mortality levels were used (Mathers et al. 2000).

Calculating Years Lived with Disability
(YLD)

Estimating YLD requires systematic assessments of
the available evidence on incidence, prevalence,
duration, and severity of a wide range of conditions,
often based on inconsistent, fragmented, and partial

data available from different studies. Data sources
included disease registers, epidemiological studies,
health surveys, and health facility data (where rele-
vant). Two key tools in dealing with limited or
missing data were to carefully screen sources of
health data for plausibility and completeness, draw-
ing on expert opinion and on cross-population com-
parisons, and to explicitly ensure the internal con-
sistency of estimates of incidence, prevalence, case
fatality, and mortality for each specific disease
cause. A software tool called DisMod was devel-
oped for the GBD study to help model the incidence
and duration parameters needed for YLD calcula-
tions from available data, to incorporate expert
knowledge, and to check the consistency of different
epidemiological estimates and ensure that the esti-
mates used were internally consistent (Barendregt
et al. 2003).

Epidemiological estimates for incidence, preva-
lence, and YLD were first developed for 17 group-
ings of countries, and then imputed to country
populations using available country-level informa-
tion and methods to ensure consistency with the
country-specific mortality estimates. The resulting
country-level estimates were then used to prepare
regional estimates for the World Bank country
groups. Around 8,700 data sets were used to quan-
tify the YLD estimates for GBD 2000-2002, of
which more than 7,000 related to Group I causes.
One-quarter of the data sets relate to populations in
sub-Saharan Africa and around one-fifth to popu-
lations in high-income countries. Together with the
more than 1,370 additional data sets used for the
estimation of YLL, the 2000-2002 GBD Study
incorporated information from over 10,000 data
sets relating to population health and mortality.
This almost certainly represents the largest synth-
esis of global information on population health ever
carried out. Cause-specific data sources and meth-
ods are documented in more detail by Mathers et al.
(2006).

Disease Burden from Risk Factors

There are many published analyses of disease and
mortality attributable to individual risk factors such
as tobacco smoking or unsafe water and sanitation,
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usually for specific populations. It is usually diffi-
cult to compare such estimates across risk factors
due to different definitions and treatments of
“hazardous exposure” and to differences in health
outcome measures used. As part of the Global Bur-
den of Disease project, a unified framework for
Comparative Risk Assessment (CRA) was devel-
oped using a systematic and consistent approach
to the assessment of the changes in population
health (deaths or DALYSs) which would result
from modifying the population distribution of
exposure to a risk factor or a group of risk factors
(Ezzati et al. 2003). In the CRA framework, the
burden of disease due to the observed exposure
distribution in a population is compared with the
burden from an alternative “theoretical minimum
risk” distribution which is defined consistently for
different risk factors.

The CRA project included 26 selected risk fac-
tors presented in Table 2.3. The criteria for selection
of risk factors included that they were not too spe-
cific or broad, that the likelihood of causality was
high based on scientific knowledge, that sufficient
data on exposure levels and relative risks of health
outcomes were available, and that they were poten-
tially modifiable. For many of these risk factors, the
counterfactual distribution is zero exposure (e.g.,
100% of the population being never smokers). For
some risk factors, where zero exposure is an inap-
propriate choice [e.g., body mass index (BMI), high
blood pressure, or outdoor air pollution (where
there is a physical lower limit to particulate matter
concentration)], the lowest levels observed in speci-
fic low-risk populations and epidemiological studies
were used to choose the theoretical minimum risk
distribution. The counterfactual exposure distribu-
tions are specified elsewhere (Ezzati et al. 2002).

The proportional reduction in disecase or death
that would occur if exposure to a risk factor or
group of risk factors were reduced to the counter-
factual distribution is referred to as the population
attributable fraction (PAF) and is given by the fol-
lowing relationship:

m

J RR(x)P(x)dx —
PAF =

ZRM@M@M

j} RR(x)P(x) dx
=0

x=l

x: risk factor exposure level

P(x): population distribution of exposure

P'(x): counterfactual distribution of exposure

RR(x): relative risk of mortality from site-
specific cancer at exposure level x

m: maximum exposure level

For risk factors with discrete exposure levels, a
similar equation can be written with summation over
the discrete levels, rather than integration. Because
most diseases are caused by multiple risk factors
acting together, and because some risk factors act
through others, PAFs for multiple risk factors for
the same disease can add to more than 100% (Mur-
ray and Lopez 1999). In other words, the joint attri-
butable burden of several risk factors combined may
be less than the sum of the individual attributable
burdens. For this reason, attributable burden esti-
mates for individual risk factors presented below
should not be added across risk factors. For each
risk factor, between 1999 and 2002, an expert group
conducted a comprehensive review of published lit-
erature as well as sources such as government
reports, international databases to obtain data on
risk factor exposure and the magnitude of hazardous
effects (relative risk, RR, or absolute hazard size
when appropriate) (Ezzati et al. 2004). This chapter
presents some summary results for the mortality and
burden of disease in the year 2002 attributable to the
26 selected risk factors. This measures the reduction
in the current (2002) disease or death if the current
and past exposure to the risk factor had been equal to
a counterfactual distribution. The results presented
here are based on the analyses carried out for the year
2000 for the CRA project. Age—sex—cause-specific
PAFs calculated for the year 2000 for 14 subregions
of the 6 WHO regions were applied to country-
specific estimates of mortality and burden of disease
for the year 2002 for each country in each of the 14
subregions. The results were aggregated for high-,
low-, and middle-income countries.

Global Burden of Disease - An Overview

Just over 57 million people died in 2002, 10.4 mil-
lion (or nearly 20%) of whom were children less
than 5 years of age. Of these child deaths, 99%
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occurred in low- and middle-income countries.
Child and adolescent deaths under age 20 comprise
just 1.5% of deaths in high-income countries, but
more than 25% in low- and middle-income coun-
tries (Fig. 2.1). About 70% of deaths in high-
income countries occurred beyond 70 years of
age, compared to 30% in other countries. A key
point is the comparatively high number of deaths
in low- and middle-income countries at young and
middle adult ages. The causes of death at these
ages, as well as in childhood, are thus important
in assessing public health priorities. Measured in

Low and middle income countries
49.4 million deaths in 2002

2%
3%

35%

DALYs, 21% of total disease and injury burden
for the world in 2002 was in children aged less than
10 years, 7.5% in adolescents aged 10-19 years,
and 34% in women aged 20 years and over. The
global disease burden for children fell almost
entirely in low- and middle-income countries
(Fig. 2.2). Table 2.1 summarizes estimated num-
bers of deaths and DALY in 2002 for diseases and
injuries which caused more than 1% of global
deaths or DALYs.

High income countries
7.9 million deaths in 2002

1%

0%
1%

49% 49%

m Child 0—4 years

O Child 5-9 years

O Women 20 years and over B Men 20 years and over

O Adolescent 10—19 years

Low and middle income countries
1,372 million DALYs in 2002

8%

27%

High income countries
119 million DALYs in 2002

4% ooy,
A 7%

46%

41%

Fig. 2.1 Age—sex distribution of total deaths in low- and middle-income countries and in high-income countries, 2002



2 Global Burden of Disease Among Women, Children, and Adolescents 27

High income ]

Europe and Central Asia

Latin America and Caribbean

Middle East and North Africa

East Asia and Pacific

B Measles, pertussis and tetanus
O Diarrhoeal diseases

O Respiratory infections

O Other infectious and parasitic
O Perinatal causes

O Nutritional deficiencies

® Noncommunicable

| Injuries

South Asia

Sub-Saharan Africa -
0 500

1000

1500 2000 2500 3000 3500

Death rate per 100,000 children aged 0-4

Fig. 2.2 Death rates by disease group and region for children
aged 0-4 years, 2002. For all the World Bank geographical
regions, high-income countries have been excluded and are

The Burden of Disease in Children

Of the estimated 11.4 million deaths of children
under age 10 in 2002, over 90% (or 10.4 million)
were among children aged 0-4 years and 99% of
these deaths occurred in low- and middle-income
countries. The risk of a child dying before age 5
ranged from 17% in sub-Saharan Africa to 0.7%
in high-income countries in 2002. Globally, condi-
tions arising in the perinatal period such as prema-
turity, birth asphyxia, and severe neonatal infec-
tions were the leading cause of death under age 5,
responsible for 2.5 million deaths (Table 2.1).
Lower respiratory infections, principally pneumo-
nia, diarrheal diseases, malaria, HIV/AIDS, and
measles were the next leading causes. Collectively
these five largely preventable causes were responsi-
ble for 70% of all child deaths.

Infectious and parasitic diseases remain the major
killers of children in the developing world (Fig. 2.2
and Table 2.1). Although notable success has been

shown as a single group at the top of the graph. Source:
World Health Organization (2004)

achieved in certain areas (e.g., polio), communicable
diseases still represent 7 out of the top 10 causes and
cause about 60% of all child deaths. Overall, the 10
leading causes represent 83% of all child deaths
under age 5. In contrast, in high-income countries
perinatal conditions and congenital anomalies are
the leading causes of child death (Table 2.2).

About 90% of all HIV/AIDS and malaria deaths
in children in developing countries occurred in sub-
Saharan Africa, where 23% of the world’s births and
43% of the world’s child deaths are found. The
immense surge of HIV/AIDS mortality in children
in recent years means that HIV/AIDS is now respon-
sible for around 300,000 child deaths annually in
sub-Saharan Africa and nearly 7% of all child deaths
in the region. Some progress has been observed
against diarrheal diseases and measles. While inci-
dence is thought to have remained stable, mortality
from diarrheal diseases has fallen from 2.5 million
deaths in 1990 to about 1.7 million deaths in 2002,
accounting for 15% of all child deaths under age 10.
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Table 2.2 Leading causes of mortality by income group among children aged 0-4 years, 2002

Low- and middle-income countries

High-income countries

Deaths Percent of total Deaths Percent of total
Cause (thousands) deaths Cause (thousands) deaths
1 Perinatal 2,431 23.4 1 Perinatal 30.7 43.9
conditions® conditions®
2 Lower respiratory 1,803 17.3 2 Congenital 16.9 24.2
infections anomalies
3 Diarrheal diseases 1,681 16.2 3 Road traffic 1.7 2.4
accidents
4 Malaria 822 7.9 4 Lower respiratory 1.5 2.2
infections
5 Measles 537 5.2 5 Endocrine 1.5 2.2
disorders
6 Congenital 408 3.9 6  Drownings 1.2 1.7
anomalies
7 HIV/AIDS 340 3.3 7  Violence 1.0 1.5
8 Whooping cough 294 2.8 8  Meningitis 0.8 1.1
9 Tetanus 198 1.9 9 Leukemia 0.6 0.8
10  Protein-energy 148 1.4 10  Inflammatory 0.6 0.8

malnutrition

heart diseases

“Includes “causes arising in the perinatal period” as defined in the International Classification of Diseases and does not include

all causes of deaths occurring in the perinatal period.
Source: World Health Organization (2004)

There has also been a significant decline in deaths
from measles, although more than half a million
children under 5 years were killed by measles in
2002. Malaria deaths are thought to have increased
during the 1990 s to around 820,000 deaths among
children under 5 years of age in 2002, nearly 8% of all
under-5 deaths.

Many Latin American and some Asian and Middle-
Eastern countries have partly shifted toward the cause-
of-death pattern observed in high-income countries.
Here, conditions arising in the perinatal period, includ-
ing birth asphyxia, birth trauma, and low birth weight,
have replaced infectious diseases as the leading causes
of deathand are now responsible for 21-36% of deaths.
Such a shift in the cause-of-death pattern has not
occurred in sub-Saharan Africa, where perinatal con-
ditions rank in fourth place.

The Burden of Diseases and Injuries
in Children

The leading causes of burden of disease in children
aged 0-9 years, as measured in DALY, are almost
the same as for mortality, except that protein-energy
malnutrition ranks somewhat higher as the seventh

leading cause because of the considerable disability
associated with lifelong stunting and, for many cases
of severe stunting, associated cognitive impairment.
Malnutrition (resulting in underweight) is also a risk
factor for deaths from infectious causes as discussed
in the following section. More than 85% of the bur-
den of disease among children aged 0-9 is concen-
trated in children aged 0-4. Because DALYs are
calculated using an incidence perspective, this
means that 85% of lost years of healthy life are due
to incident disease, injury, and mortality below age 5.
However, there will be prevalent disability among
children aged 5-9 years due to infectious diseases,
nutritional deficiencies, congenital malformations,
etc., present at birth or incident in the first 5 years.
Almost 50% of the burden of disease in children aged
04 years is attributable to just seven infectious dis-
eases: lower respiratory infections, diarrheal dis-
eases, malaria, measles, whooping cough, HIV/
AIDS, and tetanus. Injuries become relatively more
important for children aged 5-9 years. Among the
top 10 causes of DALY for this age group are road
traffic accidents, falls, and fires. Although injuries
become more important for boys beyond infancy,
the causes of burden of disease are broadly similar
for boys and girls.
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Fig. 2.3 Mortality
attributable to 10 leading
global risk factors for
children aged 0-9 years, as a
percent of global deaths for
children aged 0-9 years. The
figure shows the estimated
mortality and disease burden
attributable to each risk
factor considered
individually. Source: World
Health Organization (2004)
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One-third of child deaths under age 10 in 2002 were
attributable to underweight (primarily due to pro-
tein-energy malnutrition). Micronutrient deficien-
cies were also among the leading risk factors for
child mortality (e.g., vitamin A deficiency [6.3%],
zinc deficiency [6.7%], and iron deficiency [3.6%])
(Fig. 2.3 and Table 2.3). Unsafe water, sanitation,
and hygiene was the second leading risk factor
responsible for child deaths through diarrheal dis-
eases primarily [13.0%] followed by indoor smoke
from household use of solid fuels [7.5%] and unsafe
sex [4.3%]. The mortality and burden of disease
attributable to all these risks was primarily concen-
trated in south Asia and sub-Saharan Africa.

The Burden of Disease in Adolescents

While death rates and burden of disease rates are
lower for adolescents than for children or adults
aged 20 years and over, many of these deaths are
preventable and strong regional differences remain
(Fig. 2.4). The regional differentials are lower than
for child deaths, and total death rates for

Childhood and maternal underweight
Unsafe water, sanitation, and hygiene
Indoor smoke from solid fuels

Zinc deficiency

Vitamin A deficiency

Alcohol

Per cent of total global deaths
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adolescents are very similar in all developing
regions at just under 1 per 1,000 population except
for south Asia, where the rate is twice as high, and
sub-Saharan Africa, where it is almost three times as
high. HIV/AIDS, tuberculosis, and maternal deaths
explain much of the excess death rate in sub-
Saharan Africa, along with higher rates from other
infectious diseases and violence and war. For south
Asia, the excess death rate is associated with high
infectious disease death rates and with high injury
death rates. Globally, lower respiratory infections
and road traffic accidents were the leading causes of
death in adolescents (Table 2.1). These were fol-
lowed by suicide (6%), drownings (6%), and inter-
personal violence (5%) (WHO 2004).

Road traffic accidents were the second leading
cause of burden of disease in this age group, after
unipolar major depression (Table 2.4). Injuries
comprised four out of the ten leading causes of
DALYs for adolescents as well. Several mental dis-
orders also appear in the top 10 causes of burden
including depression, schizophrenia, bipolar disor-
der, and alcohol use disorders (dependence and
problem use of alcohol). Alcohol use disorders
were the second leading cause of burden of disease
in adolescents in high-income countries; in low- and
middle-income countries they were only the 11th
leading cause.
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Table 2.3 Attributable global deaths (000) and DALY (000) by risk factor — for children, adolescents, and women, 2002. The
combined effects of any group of risk factors in this table will often be less than the sum of their separate effects

Adolescents aged 10—  Women aged 20 and

Children aged 0-9 19 over All ages, both sexes
Deaths DALYs Deaths DALYs Deaths DALYs Deaths DALYs
All causes (°000) (’000) (°000) (°000) (°000) (°000) (°000) (°000)
Childhood and maternal
under-nutrition
Childhood and maternal 3,778 139,272 - - - - 3,778 139,272
underweight
Iron deficiency 410 16,046 16 2,697 144 6,090 603 27,489
Vitamin A deficiency 718 25,018 15 551 90 2,599 823 28,177
Zinc deficiency 762 27,160 - - - - 762 27,160
Other diet-related risks
and physical
inactivity
High blood pressure - - - — 4,250 29,202 7,984 61,746
High cholesterol - - - - 2,077 16,200 4,018 36,495
Overweight and obesity - - - - 1,227 15,782 2,225 29,065
Low fruit and vegetable - - 5 241 1,165 10,434 2,526 24,855
intake
Physical inactivity - - 3 188 980 8,942 1,981 19,560
Sexual and reproductive
health risks
Unsafe sex 492 18,217 55 4,014 1,380 39,367 3,162 95,005
Lack of contraception - - 13 1,551 149 7,501 162 9,052
Addictive substances
Tobacco — - - — 1,029 11,545 5,039 61,284
Alcohol 25 1,338 85 7,600 379 8,410 2,199 61,557
Illicit drugs 0 87 6 1,740 50 2,410 247 12,336
Environmental risks
Unsafe water, 1,483 52,213 4 992 76 1,547 1,643 56,554
sanitation, and
hygiene
Urban outdoor air 22 735 — — 359 2,339 769 6,079
pollution
Indoor smoke from solid 851 29,948 - - 549 4,522 1,592 36,430
fuels
Lead 2 9,793 2 85 80 1,058 246 13,172
Global climate change 62 2,494 1 105 3 111 70 2,808
Occupational risks
Occupational airborne - - 1 363 95 1,091 377 5,092
particulates
Occupational - - 1 21 21 218 121 1,181
carcinogens
Occupational ergonomic - - 0 96 0 312 1 854
stressors
Occupational noise - - - 111 - 1,341 - 4,278
Occupational risk — - 27 1,518 17 636 315 10,767
factors for injuries
Other selected risks to
health
Unsafe healthcare 66 2,356 12 506 153 2,789 543 10,908
injections
Childhood sexual abuse — — 6 1,362 38 4,563 82 8,595

Source: World Health Organization (2004)
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Fig. 2.4 Death rates by disease group and region for adolescents aged 10—19 years, 2002. For all the World Bank geographical
regions, high-income countries have been excluded and are shown as a single group at the top of the graph. Source: World

Health Organization (2004)

Table 2.4 Leading causes of disease burden by income group among adolescents aged 10-19 years, 2002

Low- and middle-income countries

High-income countries

DALYs Percent of total DALYs Percent of total
Cause (thousands) DALY Cause (thousands) DALYs

1 Unipolar 10,316 9.6 1 Unipolar 1,458 17.4
depressive depressive
disorders disorders

2 Road traffic 6,443 6.0 2 Alcohol use 820 9.8
accidents disorders

3 Lower respiratory 6,294 5.8 3 Road traffic 623 7.4
infections accidents

4 Schizophrenia 4,766 4.4 4 Asthma 521 6.2

5  Bipolar disorder 4,193 3.9 5 Schizophrenia 474 5.7

6  Violence 3,856 3.6 6 Migraine 468 5.6

7  Asthma 3,587 3.3 7 Bipolar disorder 420 5.0

8  Self-inflicted 3,489 3.2 8 Drug use disorders 295 3.5
injuries

9 Falls 3,226 3.0 Panic disorder 228 2.7

10 Drownings 2,977 2.8 10 Self-inflicted 211 2.5
injuries

Source: World Health Organization (2004)
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Fig. 2.5 DALYSs per 1,000 population, by region and cause
group, adolescents aged 1019 years, 2002. For all the World
Bank geographical regions, high-income countries have been

Interpersonal violence and war are disproportio-
nately large contributors to adolescent burden of
disease in Latin America and the Caribbean and in
sub-Saharan Africa (Fig. 2.5). In sub-Saharan
Africa, where there were significant conflict levels
in a number of large countries, war and civil conflict
were responsible for almost as much burden of dis-
ease as interpersonal violence. In Latin America,
interpersonal violence is far more important,
responsible for twice as many DALY as road traf-
fic accidents in the age group 10-19 years. Uninten-
tional injuries other than road traffic accidents are
also responsible for a much higher burden of disease
in south Asia than in other regions.

Leading Risk Factors for Mortality and
Burden of Disease in Adolescents

Among the selected 26 risk factors quantified in the
CRA project, the leading attributable cause of mor-
tality in adolescents was alcohol, responsible for
around 6% of deaths in the age group 10-19 years.

excluded and are shown as a single group at the top of the
graph. Source: World Health Organization (2004)

This was followed by unsafe sex (4% of deaths) and
selected occupational risks (totaling 2% of deaths).
Alcohol was also the leading risk factor for burden
of disease, responsible for an estimated 6.5% of
DALYs in ages 10-19 (Fig. 2.6). These DALYs
include the direct burden of alcohol dependence
and problem use, as well as the attributable
DALYs from causes such as road traffic accidents,
which were estimated to already be responsible for
increased burden of disease among this population
group. Other important risk factors in this age
range include unsafe sex, iron deficiency, occupa-
tional risks, illicit drugs, and lack of contraception.

The Burden of Disease in Women

Table 2.5 shows the 20 leading causes of deaths and
DALYs among women aged 20—59 years worldwide
for 2002. Despite a global trend of declining com-
municable disease burden in adults, HIV/AIDS has
become the leading cause of mortality and the single
most important contributor to the burden of disease
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among women aged 20-59. Nearly 90% of the 1.1
million adult female deaths from HIV/AIDS glob-
ally in 2002 occurred in sub-Saharan Africa. In this
region, HIV/AIDS accounted for almost half of
deaths of adult women (aged 20-59). Owing to the
impact of HIV/AIDS, there has been a reversal in
mortality trends among women in this region and
life expectancies for many countries have declined
since 1990.

Injuries were also an important cause of death
and burden of disecase (Table 2.6). Road traffic
accidents and self-inflicted injuries (suicide) were
among the 10 leading causes of death, and fires
and violence were also in the top 20 causes. Sui-
cide was the fifth leading cause of death for
women in this age group, after HIV/AIDS,
ischemic heart disease, stroke, and tuberculosis.
Other chronic diseases in the top 10 causes of
death included breast cancer and chronic obstruc-
tive lung disease.

The overall death rate from all causes varied
greatly across the regional groupings of low- and
middle-income countries (Fig. 2.7) and between
them and high-income countries. HIV/AIDS was
largely responsible for the very high death rate in
sub-Saharan Africa relative to other low-income
countries, although other infectious diseases were

also a greater cause of death, as they were in south
India. Maternal conditions, associated with preg-
nancy and childbirth, were also important in south
Asia and Africa. Cardiovascular diseases were an
important cause of death in all middle- and low-
income regions of the world, but highest rates were
in Europe and central Asia, reflecting the high rates
of cardiovascular disease in former Soviet and East-
ern European countries.

In developing countries, non-communicable dis-
eases were responsible for more than 60% of deaths
in women aged 20-59 in all regions except south
Asia and sub-Saharan Africa, where Group I
causes including HIV/AIDS remained responsible
for two-fifths and three-quarters of deaths, respec-
tively (Fig. 2.7). In other words, the epidemiologic
transition is already well established in most devel-
oping countries. Maternal conditions were esti-
mated to be responsible for 2.9% of deaths world-
wide in females aged 20 and older in 2005 or
444,000 deaths. Among reproductive-age women
aged 2044, these conditions were responsible for
13.1% of deaths. The most common causes of
maternal mortality include post-partum hemorrhage
(25%), eclampsia (12%), unsafe abortions (13%),
infections (15%), and obstructed labor (8%)
(World Health Organization 2005).
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Table 2.5 Twenty leading causes of mortality and disease burden in the world among women aged 20-59 years, 2002

Mortality Burden of disease
Deaths Percent of DALYs Percent of total
Cause (thousands) total deaths Cause (thousands) DALYs
1 HIV/AIDS 1,112 17.7 1 HIV/AIDS 32,871 10.8
2 Ischemic heart 416 6.6 2 Unipolar depressive 30,086 9.9
disease disorders
3 Tuberculosis 325 5.2 3 Cataracts 9,295 3.1
4 Cerebrovascular 321 5.1 4 Tuberculosis 9,163 3.0
disease
5 Self-inflicted 214 34 S5 Hearing loss, adult 9,028 3.0
injuries onset
6  Breast cancer 205 33 6  Ischemic heart 8,508 2.8
disease
7  Lower respiratory 174 2.8 7  Cerebrovascular 7,812 2.6
infections disease
8 Road traffic 163 2.6 8  Osteoarthritis 6,189 2.0
accidents
9 COPD 145 2.3 9  Self-inflicted 5,877 1.9
injuries
10  Maternal 130 2.1 10 COPD 5,631 1.9
hemorrhage
11 Cirrhosis of the 112 1.8 11 Road traffic 5,403 1.8
liver accidents
12 Diabetes mellitus® 107 1.7 12 Schizophrenia 5,238 1.7
13 Cervix uteri cancer 105 1.7 13 Maternal sepsis 5,120 1.7
14 Fires 104 1.7 14 Vision disorders, 4,851 1.6
age related
15  Nephritis and 90 1.4 15  Diabetes mellitus® 4,808 1.6
nephrosis
16  Lung cancer 87 1.4 16  Bipolar disorder 4,444 1.5
17 Stomach cancer 85 1.4 17 Lower respiratory 4,423 1.5
infections
18  Hypertensive heart 72 1.1 18  Breast cancer 4,278 1.4
disease
19 Violence 72 1.1 19  Maternal 3,907 1.3
hemorrhage
20  Rheumatic heart 71 1.1 20  Anemia 3,659 1.2

disease

“Does not include renal failure deaths attributable to diabetic nephropathy or cardiovascular disease deaths attributable to

diabetes mellitus as a risk factor.
Source: World Health Organization (2004)

Diabetes caused around 550,000 deaths in
women aged 20 years and over. Diabetes increases
the risk of cardiovascular disease and the total attri-
butable deaths are likely to be more than double the
direct deaths. Together, cardiovascular disease and
diabetes were responsible for more than two in five
deaths among women aged 20 years and over. Just
fewer than 1 million women aged 20-59 died of
cancer in 2002. The most common cancers were
breast cancer (22% of cancer deaths in women
aged 20-59), cervical cancer (11%), lung cancers

(9%), and stomach cancers (9%), but there are sig-
nificant regional variations in the prevalence of
cancer by site.

Disability and Burden of Disease

Among the 10 leading causes of burden of disease
for adult women aged 20-59 are four non-fatal
conditions:  unipolar  depressive  disorders,
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Table 2.6 Leading causes of disease burden among women aged 60+ years in the world, 2002

Low- and middle-income countries High-income countries
DALYs Percent of total DALYs Percent of total
Cause (thousands) DALYs Cause (thousands) DALYs
1 Ischemic heart 2,979 20.2 1 Cerebrovascular 15,486 14.0
disease disease
2 Cerebrovascular 2,625 17.8 2 Ischemic heart 15,183 13.7
disease disease
3  COPD 1,188 8.0 3  COPD 6,637 6.0
4 Lower respiratory 744 5.0 4 Alzheimer and 5,468 4.9
infections other dementias
5 Diabetes mellitus® 436 3.0 5 Cataracts 4,456 4.0
6  Hypertensive heart 418 2.8 6  Hearing loss, adult 3,437 3.1
disease onset
7  Breast cancer 270 1.8 7  Diabetes mellitus® 3,437 3.1
8  Lung cancer 265 1.8 8  Lower respiratory 3,424 3.1
infections
9  Alzheimer and 244 1.7 9  Vision disorders, 2,835 2.6
other dementias age related
10 Stomach cancer 240 1.6 10 Osteoarthritis 2,541 2.3

“Does not include renal failure deaths attributable to diabetic nephropathy or cardiovascular disease deaths attributable to
diabetes mellitus as a risk factor.
Source: World Health Organization (2004)
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Fig. 2.8 Global YLD, YLL,
and DALYs for major
disease groups, women aged
20-59 years, 2002. DALY
are the sum of years of life
lost due to premature
mortality (YLL) and years
lived with disability (YLD).
Source: World Health
Organization (2004)
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cataracts, adult-onset hearing loss, and osteoar-
thritis. Figure 2.8 summarizes the contributions
of premature mortality (YLL) and disability
(YLD) to the burden of disease for the various
major cause groups. In all regions, neuropsychia-
tric conditions are the most important causes of
disability, accounting for over 37% of YLDs
among women aged 20-59 years. While depres-
sion is the leading cause of disability for both
males and females, the burden of depression is
50% higher for females than males, and females
also have higher burden from anxiety disorders,
migraine, and senile dementias. In contrast, the
male burden for alcohol and drug use disorders is
nearly six times higher than that for females, and
accounts for one-quarter of the male neuropsy-
chiatric burden. Vision disorders, hearing loss,
and musculoskeletal disorders are also important
causes of YLD, particularly for women, in both
developed and developing countries. The burden
of non-communicable diseases accounted for just

10 20 30 40 50 60 70
DALYs (millions)

over one-half of the global burden of disease for
women aged 20-59 in 2002, and close to one-
third of the non-communicable disecase burden
was due to neuropsychiatric conditions (Fig. 2.9).

Mortality and Burden of Disease for
Adult Women Aged 60 Years and Over

The risk of death rises rapidly with age among
women aged 60 and over in all regions. Globally,
60-year-old women have an 18% chance of dying
before their 70th birthday. Regional variations in
risk of death at older ages are smaller than at
younger ages, although death rates at older ages
are significantly lower in high-income countries
where a 60-year-old woman has on average, a 9%
chance of dying before age 70. Historical data
from countries such as Australia and Sweden
show that life expectancy at age 60 changed slowly
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Fig. 2.9 DALYs per 1,000 population, by disease group and
region for women aged 20-59 years, 2002. For all the World
Bank geographical regions, high-income countries have been

during the first six to seven decades of the 20th
century but since around 1970 has started to
increase substantially. Life expectancy at age 60
has now reached 27 years in Japan. In Eastern
Europe from 1990 onward, Poland and Hungary
have started to experience similar improvements
in mortality for older women, but Russia has not.

Female deaths at ages 60 years and over are
predominantly due to chronic (non-communicable
diseases) and globally the leading causes of death in
2002 were ischemic heart disease, cerebrovascular
disease, and chronic respiratory disease. Together
with diabetes mellitus, these causes were responsible
for just under one-half of all female deaths at ages
60 and greater. Other leading causes of death
included acute lower respiratory infections (pneu-
monia and influenza), breast cancer, lung cancer,
stomach cancer, and senile dementia. Chronic
obstructive pulmonary disease (COPD) was respon-
sible for about 1.3 million female deaths in 2002.

excluded and are shown as a single group at the top of the
graph. Source: World Health Organization 2004

The primary risk factor for COPD is tobacco use,
and as more females smoke, the prevalence of
COPD will increase.

While Alzheimer disease and other dementias
were the leading cause of YLD for older females,
sight and hearing loss disorders accounted for four
of the ten leading causes of disability. Other impor-
tant causes included cerebrovascular disease, dia-
betes, and chronic lung disecase. YLD rates were
higher in low- and middle-income countries than
in high-income countries in 2002 although their
variation across regions was much lower than for
YLL rates. The prevalence of disabling conditions
such as dementia and musculoskeletal disease was
higher in high-income countries due to the higher
proportions of older women in their populations
and, for dementia, to higher age-specific prevalence
rates than in low- and middle-income countries.
This was offset by lower contributions to disability
in high-income countries from conditions such as
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cardiovascular and chronic respiratory diseases,
and long-term sequelae of communicable diseases
and nutritional deficiencies. In other words, women
living in developing countries not only face shorter
life expectancies than those in developed countries
but also live a higher proportion of their lives in
poor health.

In terms of overall DALY for women aged 60
years and older, ischemic heart disease, cerebrovas-
cular disease, and chronic obstructive pulmonary
disease were the three leading causes (together
responsible for one-third of all DALY in this age
group), followed by Alzheimer and other demen-
tias, and cataracts. Vision disorders, including cat-
aracts and age-related vision disorders, were
responsible for 7% of the total DALYSs, around
double the burden of hearing loss.

Burden of Disease Attributable to
Selected Risk Factors for Women Aged
20 Years and Over

The leading global causes of mortality and disease
burden for women aged 20 years and over included
risk factors for communicable, maternal, perinatal,
and nutritional conditions (e.g., unsafe sex; indoor
smoke from household use of solid fuels; and iron
deficiency), whose burden is primarily concentrated
in the low-income and high-mortality regions of
sub-Saharan Africa and east Asia, as well as risk
factors for non-communicable diseases (e.g., high
blood pressure and cholesterol, tobacco and alcohol
use, and overweight and obesity) which affect most
regions. High blood pressure was the single leading
global cause of mortality for adult women, respon-
sible for 20% of all deaths, although most of these
are at older ages. In terms of DALYSs, which mea-
sure lost years of full health, high blood pressure is
second behind unsafe sex (Fig. 2.10a, b)

Leading causes of burden of disease in low- and
middle-income countries were unsafe sex (10%),
high blood pressure (7%), high serum cholesterol
(3.8%), and high body mass index — or overweight
and obesity (3.2%). The relative contribution of
unsafe sex was disproportionately larger (40%) in
sub-Saharan Africa where HIV/AIDS prevalence is

the highest, making it the leading cause of burden of
disease in these countries. In high-income countries,
smoking (9%), high blood pressure (8% ), high BMI
(7%), high cholesterol (4.6%), and alcohol use
(4.2%) were consistently the leading causes of loss
of healthy life, contributing mainly to non-commu-
nicable diseases and, to a lesser extent, injuries.

Discussion and Conclusions

The analysis presented here has confirmed some of
the conclusions of the original GBD study about the
importance of including non-fatal outcomes in a
comprehensive assessment of global population
health and has confirmed the growing importance
of non-communicable diseases for women in low-
and middle-income countries, but has also docu-
mented some dramatic changes in women’s health
in some regions since 1990. Among the key findings
are the following:

e The vast majority of child deaths are concen-
trated in middle- and low-income countries,
particularly in south Asia and sub-Saharan
Africa. Infectious diseases remain the principal
killers of children under 5. Just five largely pre-
ventable conditions were responsible for 70% of
all child deaths in 2002: lower respiratory infec-
tions, diarrheal diseases, malaria, HIV/AIDS,
and measles.

® One-third of child deaths under age 10 in 2002
were attributable to underweight, and another
13% to unsafe water, sanitation, and hygiene.

e Mental disorders, particularly depression, schi-
zophrenia, and bipolar disorders, and injuries,
particularly road traffic accidents, violence, and
suicide, were the leading causes of burden of
disease in adolescents aged 10—19 in 2002. Alco-
hol use disorders were the second leading cause
of burden of disease in adolescents in high-
income countries.

e HIV/AIDS is now the leading cause of burden of
disease among women aged 20-59 years globally,
and responsible for one-half of deaths and
DALYs in this group in sub-Saharan Africa.

e The epidemiological transition in low- and mid-
dle-income countries has resulted in a 20%
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Fig. 2.10a, b Mortality
attributable to 10 leading
global risk factors for
women aged 20 years and
over, as a percent of global
deaths for women aged 20
years and over. The figure
shows the estimated
mortality and disease burden
attributable to each risk
factor considered
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reduction since 1990 in the per capita disease
burden due to Group I causes (communicable,
maternal, perinatal, and nutritional conditions).
Without the HIV/AIDS epidemic, this reduction
would have been substantially greater, at 30%
over the last 11 years. Several of the “traditional”
infectious diseases such as tuberculosis and
malaria have not declined, in part because of
weak public health services and the increased
numbers of women with immune systems wea-
kened by HIV/AIDS.

e The per capita disease burden in Europe and
central Asian countries has increased since

1990, so that women in this region now have
similar levels of health to other low- and middle-
income countries of the world apart from those
in south Asia and sub-Saharan Africa.

Women aged 20-59 in low- and middle-income
countries have substantially greater mortal-
ity risks and disecase burden from non-
communicable diseases than those in high-
income countries.

Injury deaths are noticeably higher for women in
some parts of Asia and the Middle East and
North Africa, in part due to high levels of suicide
and violence. This higher burden of injury deaths
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in combination with higher rates of infant and
child mortality for girls result in the narrowest
differential between male and female healthy life
expectancy for any of the low- and middle-
income regions.

e High blood pressure is the leading risk factor for
attributable mortality for women aged 20 years
and over, responsible for an estimated 20% of
deaths in 2002. In terms of burden of disease,
unsafe sex was the leading risk factor, responsi-
ble for 10% of DALYs.

e Sense organ disorders, principally hearing and
sight loss, contribute significantly to disability
among older women in all regions of the world.
Levels of non-fatal health loss are proportionately
greater in lower income countries than in high-
income countries, contrary to the perception that
disability is associated with older populations.

The GBD analyses have been criticised for mak-
ing estimates of mortality and burden of disease for
regions with limited, incomplete, and uncertain data
(Cooper et al. 1998). Murray and colleagues have
argued that health planning based on uncertain
assessments of the available evidence, which
attempt to synthesize it while ensuring consistency
and adjustment for known biases, will almost
always be more informed than planning based on
ideology (Murray et al. 2003). The GBD analytic
approach has been strongly influenced by demo-
graphic and economic traditions of making the
best possible estimates of quantities of interest for
populations from the available data, using a range

of techniques depending on the type and quality of
evidence.

While methodological and data developments
over the past decade have improved the empirical
base for disease burden assessment, there are still
very substantial data gaps and uncertainties, parti-
cularly for causes of death and levels of adult mor-
tality in Africa and parts of Asia. Improving the
population-level information on causes of death
and on the incidence, prevalence, and health states
associated with major disease and injury causes
remains a major priority for national and interna-
tional health and statistical agencies. At the time of
writing, the Gates Foundation has decided to pro-
vide substantial funding for an international colla-
borative effort, led by Chris Murray and with the
WHO collaboration, to carry out a complete revi-
sion and update of the Global Burden of Disease
over the next 3 years, taking advantage of recent
developments in data collection and analysis meth-
ods. Despite the uncertainties in the 2002 estimates,
the results summarized here suggest that further
gains in health for children, adolescents, and
women in developing countries could be achieved.
Intervention choices and priorities can be better
guided by information about potential costs and
gains, including a comprehensive understanding of
disease burden. More rational application of the
available information and knowledge in this area
would accelerate progress toward millennium devel-
opment goals and reduce the persistent differentials
in health that show little tendency to narrow under
current health policies.
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Questions for Discussion

1 Write short explanatory notes to summarize your
understanding of the following terms:

a. Disability-adjusted life years

b. Epidemiological transition

c. Population attributable fraction (PAF)
d. Comparative Risk Assessment (CRA)

2 In what ways can information on global burden
of disease aid global health policy? What are the

groups:

limitations of global burden of disease estimates?
3 Identify the major causes of global burden of
morbidity and mortality for the following age

a. Children aged 0-9 years
b. Adolescents aged 10-19 years
c. Women aged 20 years and older
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4 Discuss the major features of disease burden and
risk factors in low-income countries compared to
high-income countries.
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