Global Burden of Disease and Risk Factors






Global Burden
of Disease and
Risk Factors

Editors

Alan D. Lopez
Colin D. Mathers
Majid Ezzati
Dean T. Jamison

Christopher J. L. Murray

A copublication of Oxford University Press and The World Bank



©2006 The International Bank for Reconstruction and Development / The World Bank
1818 H Street NW

Washington DC 20433

Telephone: 202-473-1000

Internet: www.worldbank.org

E-mail: feedback@worldbank.org

All rights reserved

1 23 4 09 08 07 06
A copublication of The World Bank and Oxford University Press.

Oxford University Press
165 Madison Avenue
New York NY 10016

This volume was funded in part by a grant from the Bill & Melinda Gates Foundation and is a product of the
staff of the International Bank for Reconstruction and Development / The World Bank, the World Health
Organization, and the Fogarty International Center of the National Institutes of Health. The findings, inter-
pretations, and conclusions expressed in this volume do not necessarily reflect the views of the executive direc-
tors of The World Bank or the governments they represent, the World Health Organization, or the Fogarty
International Center of the National Institutes of Health.

The World Bank, the World Health Organization, and the Fogarty International Center of the National
Institutes of Health do not guarantee the accuracy of the data included in this work. The boundaries, colors,
denominations, and other information shown on any map in this work do not imply any judgement on the
part of The World Bank, the World Health Organization, or the Fogarty International Center of the National
Institutes of Health concerning the legal status of any territory or the endorsement or acceptance of such
boundaries.

Rights and Permissions
The material in this publication is copyrighted. Copying and/or transmitting portions or all of this work
without permission may be a violation of applicable law. The International Bank for Reconstruction and
Development / The World Bank encourages dissemination of its work and will normally grant permission to
reproduce portions of the work promptly.

For permission to photocopy or reprint any part of this work, please send a request with complete infor-
mation to the Copyright Clearance Center Inc., 222 Rosewood Drive, Danvers, MA 01923, USA; telephone:
978-750-8400; fax: 978-750-4470; Internet: www.copyright.com.

All other queries on rights and licenses, including subsidiary rights, should be addressed to the Office of
the Publisher, The World Bank, 1818 H Street NW, Washington, DC 20433, USA; fax: 202-522-2422; e-mail:
pubrights@worldbank.org.

ISBN-10: 0-8213-6262-3

ISBN-13: 978-0-8213-6262-4

eISBN: 0-8213-6263-1

DOLI: 10.1596/978-0-8213-6262-4

Library of Congress Cataloguing-in-Publication Data has been applied for.



This book is dedicated to the memory of Sir Richard Doll, Fellow of the Royal
Society (born Hampton, United Kingdom, October 28, 1912; died Oxford,
United Kingdom, July 24, 2005). It is entirely fitting that an assessment of

world health at the end of the 20th century should be dedicated to the
memory of a man whose work did so much to improve it.






Contents

Foreword by Samuel H. Preston
Preface

Editors

Advisory Committee to the Editors

Contributors
Disease Control Priorities Project Partners
Acknowledgments

Abbreviations and Acronyms

Chapter 1 ~ Measuring the Global Burden of Disease and Risk Factors, 19902001
Alan D. Lopez, Colin D. Mathers, Majid Ezzati, Dean T. Jamison, and Christopher J. L. Murray
History of Burden of Disease Studies
Applications of Burden of Disease Analysis
Improving the Comparative Quantification of Diseases,
Injuries, and Risk Factors: The 2001 GBD Study
Major Findings of the 2001 GBD Study
Conclusions
References

Part I: Global Burden of Disease and Risk Factors

Chapter 2 Demographic and Epidemiological Characteristics of
Major Regions, 1990-2001
Alan D. Lopez, Stephen Begg, and Ed Bos
Regional Demographic Characteristics
Changes in Mortality, 1990-2001
Trends in Causes of Child Death, 1990-2001
Discussion
Conclusions
Annex 2A: Key Demographic Indicators, by Country/ Territory,
1990 and 2001
Acknowledgments
Notes
References

xxiii

xxvii

10
11

15

17

18
21
28
32
35

36
43
43
43

vii



viii | Contents

Chapter 3 The Burden of Disease and Mortality by Condition: Data, Methods,
and Results for 2001
Colin D. Mathers, Alan D. Lopez, and Christopher J. L. Murray
Quantifying the Global Burden of Disease
Estimating Deaths by Cause: Methods and Data
Global and Regional Mortality in 2001
Estimating Incidence, Prevalence, and YLD: Methods and Data
Burden of Disability and Poor Health in 2001
Global Burden of Disease in 2001
Discussion and Conclusions
Annex 3A: Definitions, Mortality Data Sources, and Disability Weights
Annex 3B: Deaths by Cause, Sex, Age, and Region, 2001
Annex 3C: DALYs (3,0) by Cause, Sex, Age, and Region, 2001
Acknowledgments
References

Chapter 4  Comparative Quantification of Mortality and Burden of
Disease Attributable to Selected Risk Factors
Majid Ezzati, Stephen Vander Hoorn, Alan D. Lopez, Goodarz Danaei, Anthony Rodgers,
Colin D. Mathers, and Christopher J. L. Murray
Burden of Disease Attributable to Risk Factors
Risk Factor Selection
Burden of Disease Attributable to Individual Risk Factors
Joint Effects of Multiple Risk Factors
Burden of Disease Attributable to Multiple Risk Factors
Directions for Future Research
Discussion
Annex 4A: Population Attributable Fractions, Attributable Deaths,
Years of Life Lost Because of Premature Mortality (YLL), and
Disability-Adjusted Life Years (DALYs) by Risk Factor, Disease
Outcome, Age, Sex, and Region
References

Part II: Sensitivity Analyses

Chapter 5  Sensitivity and Uncertainty Analyses for Burden of Disease

and Risk Factor Estimates

Colin D. Mathers, Joshua A. Salomon, Majid Ezzati, Stephen Begg, Stephen Vander Hoorn,

and Alan D. Lopez
Discounting and Age Weighting in the DALY Measure
Sensitivity of Burden of Disease and Injury Results to Variations in Key

Parameter Values

Sensitivity of Risk Factor Estimates to Variations in Key Parameter Values
Uncertainty Analysis of the Global Burden of Disease Estimates
Uncertainty Estimates for All-Cause Mortality and Life Expectancies
Uncertainty Estimates for Regional Mortality by Cause
Uncertainty in Disability Weights
Uncertainty Arising from Epidemiological Estimates
Uncertainty in the Disease Burden Attributable to Risk Factors
Discussion
Conclusions
Acknowledgments
References

45

46
51
68
73
85
87
90
94
126
180
234
234

241

242
242
247
252
255
267
267

269
394

397

399

400

402
406
408
409
411
413
417
420
423
424
425
425



Chapter 6

List of Boxes

Incorporating Deaths Near the Time of Birth into Estimates of
the Global Burden of Disease
Dean T. Jamison, Sonbol A. Shahid-Salles, Julian Jamison, Joy E. Lawn, and Jelka Zupan
Stillbirths and Neonatal Mortality in the Context of the
Global Burden of Disease
The Burden of Disease Resulting from Events Near the Time of Birth
Conclusions
Annex 6A: Flexible Functional Forms for the Acquisition of Life Potential
Annex 6B: Supplementary Tables
Annex 6C: Causes of Neonatal Mortality: Comparison of Numbers
from the Global Burden of Disease with those from the
Child Health Epidemiology Reference Group
Acknowledgments
References

Box 1.1 Disability-Adjusted Life Years
List of Figures
Figure 1.1 ~ Overview of Burden of Disease Framework
Figure 2.1 = Changes in Population Age Distribution, 1990-2001
Figure 2.2 Population Sex Ratios at Different Ages, 2001
Figure 2.3 UN’s versus Authors’ Life Table Parameters, 1990
Figure 2.4  Change in Risk of Death for Children Under Five by Cause
(probability of mortality per 1,000 live births), 1990-2001
Figure 3.1  Relationship between Health Expectancies and Health Gaps in
a Stationary Population
Figure 3.2 Variation across Selected Countries in Coding for Ill-Defined
CVD Causes, 1979-98
Figure 3.3  Mortality Rates for Socioeconomic Strata, by Cause Group, from
China’s Two Mortality Data Systems
Figure 3.4  CodMod Estimation of Major Cause Group Proportional Mortality
for Islamic Republic of Iran, 2001
Figure 3.5  Proportional Distribution of Total Deaths by Broad Cause Group, 2001
Figure 3.6  Death Rates by Broad Cause Group, Region, and Broad Age Group, 2001
Figure 3.7  Leading Causes of Premature Death (YLL) and of Deaths, Worldwide, 2001
Figure 3.8  Disease Model Underlying DisMod
Figure 3.9  Input Prevalences and Incidence Rates Estimated Using DisMod 11,
for Diabetes Mellitus Cases in Males, Sub-Saharan Africa
Figure 3.10 Life Expectancy, HALE, and Lost Healthy Years by Region and Sex, 2001
Figure 3.11 YLL, YLD, and DALYs by Region, 2001
Figure 3.12 Burden of Disease by Broad Cause Group and Region, 2001
Figure 3.13  Age Distribution of Burden of Disease by Income Group, 2001
Figure 4.1 = Mortality and the Burden of Disease Attributable to Leading
Global Risk Factors, by World Bank Region
Figure 4.2  Burden of Disease Attributable to 10 Leading Regional Risk Factors,
by Disease Type
Figure 4.3  Mediated and Direct Effects of a Risk Factor
Figure 5.1  Age-Weighting Function Incorporated into the DALY
Figure 5.2 Effect of Age Weighting and Discounting on the YLL per Death

at Various Ages for Females

427

428
431
442
442
445

461
462
462

22
23
24

31

47

57

59

61
68
69
73
74

75
87
87
88
89

248
251
253

401

401

Contents | ix



x | Contents

Figure 5.3
Figure 5.4
Figure 5.5
Figure 5.6

Figure 5.7

Figure 5.8
Figure 5.9

Figure 5.10

Figure 5.11

Figure 5.12
Figure 5.13
Figure 5.14
Figure 5.15

Figure 5.16
Figure 5.17
Figure 5.18
Figure 6.1
Figure 6.2
Figure 6.3
Figure 6.4

Figure 6A.1

Figure 6A.2

Effect of Age Weighting and Discounting on the Male-Female Gap in
YLL per Death

Effect on YLL per Death of Varying the Parameter 8 in the

DALY Age-Weighting Function

Effects of Changing the Discount Rate and Age Weighting on

DALYs’ Broad Cause and Age Composition, 2001

Relationship between the Rank Order of Causes of the Global Burden
Using DALYs(3,1) and DALYs(3,0) in 2001

Relationship between the Rank Order of Causes of the Global Burden of
Disease in 2001, Using Uniform Age Weights and 3 Percent Discounting
and No Discounting

Effects of Changing the Discount Rate and Age Weighting on Global
Rankings for the Top 20 Causes of the Burden of Disease, 2001
Effects of Changes in Key DALY Parameters on Proportion of the
Global Disease Burden Attributable to Risk Factors

Effects of Changes in Key DALY Parameters on Proportion of the
Regional Disease Burden Attributable to Risk Factors for

Low- and Middle-Income Countries

Effects of Changes in Key DALY Parameters on Proportion of

the Regional Disease Burden Attributable to Risk Factors for
High-Income Countries

Uncertainty Ranges for Child and Adult Mortality for

WHO Member States, 2001

Uncertainty in Average Life Expectancy at Birth, by Sex and DCPP
Region, 2001

Sensitivity of Uncertainty Ranges to Changes in Between-Country
Correlation Assumptions

Assumed 95 Percent Uncertainty Ranges for Disability Weights

Based on Constant Variance Distribution for Logit of Disability Weight
Relative 95 Percent Uncertainty Ranges for Disability Weights

Based on the Assumption of a Constant Variance Distribution for
Logit of Disability Weight across All Disability Weights

Estimated 95 Percent Uncertainty in Total DALYs(3,0) Due to
Uncertainty in Estimation of Disability Weights, Top 20 Causes,

Low- and Middle-Income Countries

PAF Sensitivity to Exposure and Relative Risks

Age Distribution of Deaths of Children under Five in Low- and
Middle-Income Countries, 2001

ALP, Traditional DALYs, and DALYs(3,0,.54)

Ratio of DALYs Lost at Age 20 to Age 0 as a Function of Age Weighting
YLL for Deaths at Different Ages

Relationship between Time to Complete ALP and Life Potential at
Age 0 for Several Values of A

Ratio of DALYs Lost at Age 20 to Age 0 as a Function of A

List of Tables

Table 1.1

Table 1.2

Table 2.1

Deaths and Burden of Disease by Cause—Low- and Middle-Income
Countries, High-Income Countries, and World, 2001

Deaths and Burden of Disease Attributable to Risk Factors—Low- and
Middle-Income Countries, High-Income Countries, and World, 2001
Percentage of Regional Population Covered by Censuses,

circa 1990 and 2000

402

402

404

404

405

406

407

407

408

410

411

413

416

417

420

422

429

438

439

440

444
444

10

18



Table 2.2
Table 2.3
Table 2.4
Annex 2A

Table 3.1

Table 3.2
Table 3.3

Table 3.4

Table 3.5

Table 3.6
Table 3.7

Table 3.8

Table 3.9

Table 3.10
Table 3.11
Table 3.12
Table 3.13
Table 3.14
Table 3.15
Table 3.16
Table 3A.1
Table 3A.2
Table 3A.3
Table 3A.4
Table 3A.5
Table 3A.6

Table 3A.7

Table 3A.8
Table 3B.1

Table 3B.2

Table 3B.3

Table 3B.4

Population Size and Composition, Fertility, and GNP, by

World Bank Region, 1990 and 2001

Selected Mortality Characteristics by Sex and World Bank Region,
1990 and 2001

Mortality in Children Under Five by Cause, 1990 and 2001

Key Demographic Indicators, by Country/Territory, 1990 and 2001
Availability of Data for Estimation of All-Cause Mortality Rates by
Age and Sex

Availability of Data for Estimation of Causes of Death by Age and Sex
Distribution of Percentage of Total Deaths Assigned to Ill-Defined
Codes for 105 WHO Member States, Most Recent Available Year
Correction Factors Giving Proportion of Ill-Defined CVD

Deaths to Be Reassigned to IHD, by Age and Sex

Numbers of Data Sets Contributing to Epidemiologically Based
Estimates of Deaths Due to Specific Causes

The 10 Leading Causes of Death, by Broad Income Group, 2001
The 10 Leading Causes of Death, by Sex, in Low- and Middle-Income
Countries, 2001

The 10 Leading Causes of Death in Children Ages 0-14,

by Broad Income Group, 2001

The 10 Leading Causes of Death in Adults Ages 15-59, by Broad
Income Group, 2001

The 10 Leading Causes of Death in Low- and Middle-Income
Countries, by Region, 2001

Numbers of Country Data Sources Contributing to the
Estimation of YLD, by Region and Cause

The 10 Leading Causes of YLD, by Broad Income Group, 2001
The 10 Leading Causes of YLD, by Sex, Worldwide, 2001

The 20 Leading Causes of Global Burden of Disease, DALYs(3,0), 2001
The 10 Leading Causes of Burden of Disease by Broad Income
Group, 2001

The 10 Leading Causes of the Burden of Disease in Low- and
Middle-Income Countries, by Region, 2001

Regional Reporting Categories for the Disease Control Priorities Project
GBD Cause Categories and ICD Codes

Data Sources and Methods for Estimation of Mortality by Cause,
Age, and Sex

GBD Regional Epidemiological Analysis Categories

GBD Cause Categories, Sequelae, and Case Definitions

Disability Weights for Diseases and Conditions

(Except Cancers and Injuries)

Disability Weights for Malignant Neoplasms and

Their Long-Term Sequelae

Disability Weights for Injuries

Deaths by Cause, Sex, and Age in Low- and Middle-Income
Countries, 2001

Deaths by Cause, Sex, and Age in the East Asia and Pacific

Region, 2001

Deaths by Cause, Sex, and Age in the Europe and Central Asia
Region, 2001

Deaths by Cause, Sex, and Age in the Latin America and the
Caribbean Region, 2001

20
26
29
36

52
55

57

58

62
70

70

70

71

72

77

86

86

88

89

91

94

95

100

107

108

119

124
125

126

132

138

144

Contents | xi



xii | Contents

Table 3B.5
Table 3B.6
Table 3B.7
Table 3B.8
Table 3B.9
Table 3C.1
Table 3C.2
Table 3C.3
Table 3C.5
Table 3C.6
Table 3C.7
Table 3C.8
Table 3C.9
Table 4.1
Table 4.2
Table 4.3
Table 4.4
Table 4.5
Table 4.6

Table 4.7

Annex 4A

Table 5.1

Table 5.2

Table 5.3

Table 5.4

Table 5.5

Table 5.6

Table 5.7

Deaths by Cause, Sex, and Age in the Middle East and North Africa
Region, 2001

Deaths by Cause, Sex, and Age in the South Asia Region, 2001

Deaths by Cause, Sex, and Age in the Sub-Saharan Africa Region, 2001
Deaths by Cause, Sex, and Age in High-Income Countries, 2001

Deaths by Cause, Sex, and Age in the World, 2001

DALYs(3,0) by Cause, Sex, and Age in Low- and Middle-Income
Countries, 2001

DALYs(3,0) by Cause, Sex, and Age in the East Asia and Pacific

Region, 2001

DALYs(3,0) by Cause, Sex, and Age in the Europe and

Central Asia Region, 2001

DALYs(3,0) by Cause, Sex, and Age in the Middle East and

North Africa Region, 2001

DALYs(3,0) by Cause, Sex, and Age in the South Asia Region, 2001
DALYs(3,0) by Cause, Sex, and Age in the Sub-Saharan Africa Region, 2001
DALYs(3,0) by Cause, Sex, and Age in High-Income Countries, 2001
DALYs(3,0) by Cause, Sex, and Age in the World, 2001

CRA Risk Factors, Exposure Variables, Theoretical-Minimum-Risk
Exposure Distributions, and Disease Outcomes

Distribution of Risk Factor-Attributable Mortality and Burden of Disease,
by Age and Sex

Joint Contributions (PAFs) of the Leading Risk Factors to Mortality and
Burden of Disease, by Region

Individual and Joint Contributions of Risk Factors to 10 Leading Diseases
and Total Burden of Disease

Individual and Joint Contributions of Risk Factors to Mortality and
Burden of Disease from Site-Specific Cancers

Individual and Joint Contributions of Risk Factors to Mortality and
Burden of Disease from Cardiovascular Diseases

Individual and Joint Contributions of Risk Factors to Mortality and
Burden of Disease from Major Diseases of Children

Population Attributable Fractions, Attributable Deaths, Years of Life Lost
Because of Premature Mortality (YLL), and Disability-Adjusted Life Years
(DALYs) by Risk Factor, Disease Outcome, Age, Sex, and Region

Standard Life Expectancies at Selected Exact Ages and Discounted

YLL Due to a Death at Selected Ages

Implications of Variation in Choice of Age-Weight Parameter 8 on the
Age-Weighting Function

Comparison of the Effects of Changing the Discount Rate (r) and the
Age-Weighting Factor (K) on the Composition of DALYs(r,K), 2001
Effects of Changing the Discount Rate (r) and the Age-Weighting Factor (K)
on the Second-Level Cause Group Composition of DALYs(1;,K), 2001
(percentages of total DALYs)

Estimated Total Deaths and 95 Percent Uncertainty Ranges for Selected
Causes, by Region, 2001

Estimated 95 Percent Uncertainty Ranges for YLD and DALYs Arising from
Uncertainty in Disability Weights for Selected Causes for Low- and
Middle-Income Countries, 2001

Estimated 95 Percent Uncertainty Ranges Arising from Uncertainty in
Disability Weights for the Top 40 Causes of the Burden of Disease in
Low- and Middle-Income Countries, 2001

150
156
162
168
174
180
186
192
204
210
216
222
228
243
249
255
256
260

263

265

269

402

403

403

405

414

418

421



Table 6.1
Table 6.2
Table 6.3
Table 6.4
Table 6.5
Table 6.6
Table 6.7

Table 6.8

Table 6B.1
Table 6B.2
Table 6B.3
Table 6B.4
Table 6B.5

Table 6B.6

Table 6B.7
Table 6B.8

Table 6C.1

Glossary

Index

Population Totals and Numbers of Births, 2001

Age Distribution of Deaths under Age 5, 2001

Estimated Death Rates under Age 5, by Country Income Level, 2001
Deaths by Age and Cause, 2001

Values of Selected ALP Functions

Discounted YLL at Different Ages of Death for Several DALY Formulations
Disease Burden at Different Ages Using Different Measures,

Low- and Middle-Income Countries, 2001

Disease Burden from Selected Groups of Causes Using Different Measures,
Low- and Middle-Income Countries, 2001

Deaths (Excluding Stillbirths) from Selected Causes, by Age, 2001
YLL(3,0) from Selected Causes, by Age, 2001

YLD from Selected Causes, by Age, 2001

The Burden of Disease—DALYs(3,0) from Selected Causes, by Age, 2001
(Excluding Stillbirths)

YLL¢;(3,0,1) Calculated to Include Stillbirths (Valued the Same as Newborn
Deaths)

The Burden of Disease—DALYs;(3,0,1). Calculated to Include Stillbirths
(Valued the Same as Newborn Deaths)

YLLg;(3,0,.54) Calculated to Include Stillbirths and Gradual ALP

The Burden of Disease—DALYs;(3,0,.54). Calculated to Include
Stillbirths and Gradual ALP (A = .54)

Causes of Neonatal Mortality, Worldwide in 2001

429
429
430
432
439
440

441

441

445

446

447

448

449

452
455

458
461

465
469

Contents | xiii






Foreword

“Every observer of human misery among the poor reports that
disease plays the leading role.” Irving Fisher (1909, p. 124)"

Before 1990, the global disease landscape was perceived
“through a glass darkly” Mortality conditions by cause of
death were known with some precision only for the relatively
small minority of the world’s population residing in countries
with adequate vital statistics. Nowhere were estimates of dis-
ease incidence, prevalence, survival, and disabling sequelae
consistently combined into population-level profiles of mor-
bidity and mortality.

Publication of the Global Burden of Disease (1990) was a
watershed event in the assessment of health and disease.
Through careful synthesis of disease conditions revealed in
thousands of piecemeal studies and data systems, it construct-
ed a comprehensive portrait of diseases, injuries, and causes of
death. It dealt creatively and carefully with the hundreds of
issues that had to be addressed to develop useful, broadly
gauged indicators of health. These included establishing terms
of trade among disabling conditions, among age groups and
generations, and between the living and the dead. At all points
that offered tempting shortcuts, the authors decided in favor of
comprehensiveness.

Like the microscope, the Global Burden of Disease (1990)
brought diseases into much sharper focus. Like national income
accounts, it connected parts to a whole and measured the whole
with unprecedented precision. As a sophisticated measuring
device, it could not be ignored by any serious student of epi-
demiology or development. One might have experimented with
its calibrations, but the device itself was irreplaceable.

However, the value of a measuring device lies in its mea-
surements, not in its abstract qualities on the shelf. The world

has changed dramatically since 1990, and we must be grateful
for the fresh assessment of disease conditions presented in
this volume. The picture that it paints is not only updated; it
is also more precise. Better data have become available
through expanded vital statistics systems, improved surveys,
and more extensive population surveillance systems. The
measurement instrument has also been improved. Most
notably, a critical new layer of physical risk factors and their
distribution has been added, providing valuable new tools for
policy makers.

This second application of the global burden of disease
framework permits an analysis of trends observed since the
first application. The intervening period was clearly one of slow
progress, impeded by the HIV/AIDS epidemic and setbacks in
Eastern Europe. The volume is appropriately cautious in draw-
ing inferences about disease-specific trends because of changes
in data sources and, in some instances, improvements in
approaches to measurement.

The volume also contains a valuable and admirably frank
chapter on the sensitivity of estimates to various sources of
uncertainty in methods and data. Some estimates are found to
have wide bands of uncertainty. While this outcome is disap-
pointing, uncertainty about the burden of disease in all its
dimensions—including the degree of uncertainty itself—
would be much greater without the heroic efforts reflected in
this volume.

My congratulations to the authors and the sponsoring
agencies.

Samuel H. Preston, Fredrick ]. Warren Professor of
Demography, University of Pennsylvania

'Trving Fisher. 1909. Report on National Vitality, Its Wastes and Conservation. Prepared for the National Conservation Commission. Washington, DC: Government Printing Office.
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Preface

This book emerges from two separate, but intersecting, strands
of work that began in the late 1980s, when the World Bank ini-
tiated a review of priorities for the control of specific diseases.
The review generated findings about the comparative cost-
effectiveness of interventions for most diseases important in
developing countries. The purpose of the cost-effectiveness
analysis (CEA) was to inform decision making within the
health sectors of highly resource-constrained countries. This
process resulted in the publication of the first edition of Disease
Control Priorities in Developing Countries (Jamison and others
1993). Also important for informing policy is a consistent,
quantitative assessment of the relative magnitudes of diseases,
injuries, and their risk factors. The first edition of Disease
Control Priorities in Developing Countries included an initial
assessment of health status for low- and middle-income coun-
tries as measured by deaths from specific causes; importantly,
the numbers of cause-specific deaths for each age-sex group
were constrained by the total number of deaths as estimated by
demographers. This consistency constraint led to downward
revision of the estimates of deaths from many diseases.

These two strands of work—CEA and burden of disease—
were further developed during preparation of the World
Development Report 1993: Investing in Health (World Bank
1993). This report drew on both the CEA work in the first edi-
tion of Disease Control Priorities in Developing Countries and
on a growing academic literature on CEA. In addition, the
World Bank invested in generating improved estimates of
deaths and the disease burden by age, cause, and region for
1990. Results of this initial assessment of the global burden of
disease appeared both in the World Development Report 1993
and widely in the academic literature (see, for example, Murray
and Lopez 1996a, 1996b; Murray, Lopez, and Jamison 1994).
Over the past six years, the World Health Organization has
undertaken a new assessment of the global burden of disease
for 20002, with consecutive revisions and updates published
annually in its World Health Reports. The World Health
Organization has also invested in improving the conceptual,
methodological, and empirical basis of burden of disease
assessments and the assessment of the disease and injury

burden from major risk factors (Ezzati and others 2004;
Murray and others 2002; World Health Organization 2002).

In 2002, a number of organizations—the Fogarty
International Center of the U.S. National Institutes of Health,
the World Bank, the World Health Organization, and the Bill &
Melinda Gates Foundation—initiated the Disease Control
Priorities Project (DCPP), located at the Fogarty International
Center. The DCPP’s purpose has been to review, generate, and
disseminate information that contributes to the scientific evi-
dence base for improving population health in developing
countries. A major product is the second edition of Disease
Control Priorities in Developing Countries (DCP2) (Jamison
and others 2006), which updates and extends available CEA rel-
evant to developing countries and explores the institutional,
organizational, financial, and research capabilities essential
for health systems to be able to select and deliver the appropri-
ate interventions.

DCP2 was to have included two major chapters on burden,
one dealing with deaths and the disease burden by cause and
the other with the burden from major risk factors. Two points
quickly became clear. First, even though DCP2 had allocated
substantial space for these chapters, much valuable back-
ground, methodology, and results still had to be relegated to a
separate document on the Web. Second, this material would
generate substantial interest independently of its tie to DCP2,
because health system activities, including the choice of inter-
ventions, depend partly on the magnitude of health problems,
and because assessment of the burden of diseases, injuries, and
risk factors includes important methodological and empirical
dimensions. The sponsors of the DCPP therefore decided to
publish this volume, which includes a full account of methods,
the complete results of recent work, and an assessment of
trends for total mortality and for major causes of death among
children under five along with two chapters that cover sensitiv-
ity and uncertainty analyses in relation to a broad range of
potentially important parameters.

During 1999-2004, the authors of this volume and many
collaborators from around the world worked intensively to
assemble an updated, comprehensive assessment of the global
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burden of disease and its causes. This book provides the
definitive, scientific account of that effort and of the health
conditions of the world’s population at the beginning of
the 21st century.

Both DCP2 and this book are available on the DCPP
Web site (http://www.dcp2.org), as well as through the
National Library of Medicine’s PubMedCentral. From the
DCPP Web site, users can download individual chapters or cre-
ate an ad hoc group of chapters formatted for printing book-
lets or course packets. We encourage users to construct variants
of the book most suited to their work or their teaching. The
DCPP Web site also allows access to Excel versions of all global
burden of disease tables so that users can freely reanalyze the
data to meet their own needs.
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