


Maternal Mortality
in 2000:

Estimates developed by 
WHO, UNICEF and UNFPA

Department of Reproductive Health and Research
World Health Organization, Geneva 2004



© World Health Organization 2004

All rights reserved. Publications of the World Health Organization can be obtained from Marketing and 
Dissemination, World Health Organization, 20 Avenue Appia, 1211 Geneva 27, Switzerland (tel: +41 22 791 
2476; fax: +41 22 791 4857; email: bookorders@who.int). Requests for permission to reproduce or translate 
WHO publications—whether for sale or for noncommercial distribution—should be addressed to Publications, at 
the above address (fax: +41 22 791 4806; email: permissions@who.int). 

The designations employed and the presentation of the material in this publication do not imply the expression of 
any opinion whatsoever on the part of the World Health Organization concerning the legal status of any country, 
territory, city or area or of its authorities, or concerning the delimitation of its frontiers or boundaries. Dotted lines 
on maps represent approximate border lines for which there may not yet be full agreement.

The mention of specific companies or of certain manufacturers’ products does not imply that they are endorsed 
or recommended by the World Health Organization in preference to others of a similar nature that are not 
mentioned. Errors and omissions excepted, the names of proprietary products are distinguished by initial capital 
letters.

The World Health Organization does not warrant that the information contained in this publication is complete 
and correct and shall not be liable for any damages incurred as a result of its use.

 Printed in 

WHO Library Cataloguing-in-Publication Data

Maternal mortality in 2000 : estimates developed by WHO, UNICEF and UNFPA

1.Maternal mortality  2.Data collection - methods  3.Models, Statistical  I.World Health 
Organization  II.UNICEF  III.United Nations Population Fund

ISBN 92 4 156270 6       (NLM classification: WQ 16)

iii

WHO / UNICEF / UNFPA  estimates



Acknowledgements

This document was prepared by Carla AbouZahra of WHO and 
Tessa Wardlawb of UNICEF on the basis of a technical paper 
originally developed by Kenneth Hill and Yoonjoung Choi, Johns 
Hopkins University. Valuable inputs and assistance were provided 
by Colin Mathers, Kenji Shibuya, Nyein Nyein Lwin, Ana Betran 
and Elisabeth Aahman. Particular thanks to Gareth Jones, Paul 
Van Look and France Donnay for their guidance, advice and 
unfailing support.

a Technical officer, Measurement and Health Information Systems, Evidence and Information for Policy, 
WHO, Geneva.

Correspondence to C. AbouZahr, Evidence and Information for Policy, World Health Organization, 
Avenue Appia, 1211 Geneva 27, Switzerland.

b Senior Programme Officer, Statistics and Monitoring, Division of Policy and Planning, UNICEF, New York.

iii

WHO / UNICEF / UNFPA  estimates



Abbreviations

CEE/CIS Central and Eastern Europe/Commonwealth of Independent States

DHS Demographic and Health Surveys

EIP WHO Evidence and Information for Health Policy Cluster

GFR general fertility rate

LASSAME Countries in Latin America and the Caribbean, sub-Saharan Africa and the Middle East

MDG Millennium Development Goal

MMR maternal mortality ratio

OECD Organisation for Economic Co-operation and Development

PMDF proportion maternal among deaths of women of reproductive age

RAMOS reproductive age mortality study

TFR total fertility rate

UN United Nations

UNFPA United Nations Population Fund

UNICEF United Nations Children’s Fund

WHO World Health Organization 

iv

Maternal mortality in 2000

v

WHO / UNICEF / UNFPA  estimates



Contents

Executive summary  .................................................................................................. 1

Introduction  ............................................................................................................ 3
Background  .................................................................................................................... 3

Maternal mortality: The measurement challenge  ....................................................... 3
Definitions and measures of maternal mortality  ............................................................. 3
Why maternal mortality is difficult to measure  ............................................................... 4
Approaches for measuring maternal mortality  ................................................................ 5

The development of 2000 estimates of maternal mortality  ......................................... 7
Process for developing the 2000 estimates  ..................................................................... 7
Sources of country data used for the 2000 estimates  ...................................................... 7
Differences between the 2000 methodology compared with 1995  ................................ 10

Analysis and interpretation of 2000 estimates  ........................................................... 10
Maternal mortality estimates for 2000  ............................................................................ 10
Differences between 2000 estimates and nationally reported data .................................. 11
Comparing 2000 estimates with those for 1990 and 1995  .............................................. 12

Using the 2000 maternal mortality estimates  ............................................................. 13
What can the 2000 estimates be used for?  ...................................................................... 13
What should they NOT be used for?  ............................................................................... 13
Why can the 2000 estimates NOT be used to estimate trends?  ....................................... 13

Next steps  ............................................................................................................... 14
Generate better information  ............................................................................................ 15

Tables

Table 1
Sources of maternal mortality data used in developing the 2000 estimates  ................................ 8

Table 2

Comparison of 1995 and 2000 statistical models  ....................................................................... 9

Table 3

Method of producing the 2000 estimates according to data source and type  ............................ 9

Table 4
Maternal mortality estimates by United Nations MDG regions, 2000  ....................................... 11 

Table 5
Comparison of 1995 and 2000 regional and global totals  ........................................................ 12

iv

Maternal mortality in 2000

v

WHO / UNICEF / UNFPA  estimates



Annex Tables

Annex Table A
Maternal mortality data derived from vital registration: Countries and territories 
with good death registration and good attribution of cause of death .......................................... 16

Annex Table B
Maternal mortality data derived from vital registration: Countries with good death 
registration but uncertain attribution of cause of death  ............................................................. 17

Annex Table C
Maternal mortality data derived from the direct sisterhood method: 
Reported and adjusted estimates  .............................................................................................. 18

Annex Table D
Maternal mortality data derived from RAMOS  ......................................................................... 19

Annex Table E
Countries with data from household surveys or census  ............................................................ 19

Annex Table F
Maternal mortality estimates derived from the model  .............................................................. 20

Annex Table G
Estimates of number of maternal deaths, lifetime risk, maternal mortality ratio, 
and range of uncertainty (2000)  ............................................................................................... 22

Annex Table H
Estimates of maternal mortality ratios, number of maternal deaths, and lifetime risk 
by WHO regions (2000)  .......................................................................................................... 27

Annex Table I
Estimates of maternal mortality ratios, number of maternal deaths, and lifetime risk 
by UNICEF regions (2000)  ....................................................................................................... 27

Annex Table J
Estimates of maternal mortality ratios, number of maternal deaths, and lifetime risk 
by UNFPA regions (2000)  ........................................................................................................ 28

Figures

Figure 1
Plot of residuals against fitted values  ....................................................................................... 28

References  ............................................................................................................. 29

vi

Maternal mortality in 2000

1

WHO / UNICEF / UNFPA  estimates



Executive summary
Reduction of maternal mortality is one of the major goals of several recent international conferences 
and has been included in the Millennium Development Goals (MDGs). However, because measur-
ing maternal mortality is difficult and complex, reliable estimates of the dimensions of the problem 
are not generally available, and assessing progress towards the goal is difficult. In recent years, 
new ways of measuring maternal mortality have been developed, bearing in mind the needs and 
constraints of developing countries in particular. As a result, there is considerably more information 
available today than was the case even a few years ago. Nonetheless, problems of underreporting 
and misclassification are endemic to all methods, and estimates that are based on household surveys 
are subject to wide margins of uncertainty because of sample size issues. For all these reasons, it is 
difficult to compare the data obtained from different sources and to assess the overall magnitude of 
the problem. 

In response to these challenges and in order to improve the information base, WHO, UNICEF and 
UNFPA have developed an approach to estimating maternal mortality that seeks both to generate 
estimates for countries with no data and to correct available data for underreporting and misclas-
sification. A dual strategy is used which involves adjusting available country data and developing a 
simple model to generate estimates for countries without reliable information. The approach, with 
some variations, was used to develop estimates for maternal mortality in 1990 and 1995 and has 
been used again for generating these estimates for the year 2000.

On the basis of the present exercise, the estimated number of maternal deaths in 2000 for the world 
was 529,000 (Table 1). These deaths were almost equally divided between Africa (251,000) and Asia 
(253,000), with about 4% (22,000) occurring in Latin America and the Caribbean, and less than 1% 
(2,500) in the more developed regions of the world. In terms of the maternal mortality ratio (MMR), 
the world figure is estimated to be 400 per 100,000 live births. By region, the MMR was highest in 
Africa (830), followed by Asia (330), Oceania (240), Latin America and the Caribbean (190), and the 
developed countries (20).

The country with the highest estimated number of maternal deaths is India (136,000), followed by 
Nigeria (37,000), Pakistan (26,000), the Democratic Republic of the Congo and Ethiopia (24,000 
each), the United Republic of Tanzania (21,000), Afghanistan (20,000), Bangladesh (16,000), An-
gola, China and Kenya (11,000 each), Indonesia and Uganda (10,000 each). These 13 countries 
account for 67% of all maternal deaths.

However, the number of maternal deaths is the product of the total number of births and obstetric 
risk per birth, described by the MMR. On a risk-per-birth basis, the list looks rather different. With the 
sole exception of Afghanistan, the countries with the highest MMRs are in Africa. The highest MMRs 
of 1,000 or greater, are, in order of magnitude, Sierra Leone (2,000), Afghanistan (1,900), Malawi 
(1,800), Angola (1,700), Niger (1,600), the United Republic of Tanzania (1,500), Rwanda (1,400), 
Mali (1,200), Central African Republic, Chad, Guinea-Bissau, Somalia and Zimbabwe (1,100 each), 
and Burkina Faso, Burundi, Kenya, Mauritania and Mozambique (1,000 each). 

The maternal mortality ratio is a measure of the risk of death once a woman has become pregnant 
(see below). A more dramatic assessment of risk that takes into account both the probability of 
becoming pregnant and the probability of dying as a result of that pregnancy cumulated across a 
woman’s reproductive years is the lifetime risk of maternal death. The table shows that the lifetime 
risk of death is highest in sub-Saharan Africa, with as many as 1 woman in 16 facing the risk of ma-
ternal death in the course of her lifetime, compared with 1 in 2,800 in developed regions.

The purpose of these estimates is to draw attention to the existence and likely dimensions of the 
problem of maternal mortality. They are indicative of orders of magnitude and are not intended to 
serve as precise estimates. In addition, these estimates can help to stimulate greater awareness of and 
attention to the challenge of measuring maternal mortality. Following the publication of the 1990 
and 1995 estimates, a number of countries have been undertaking special studies to assess the com-
pleteness and adequacy of their vital registration and health information systems. For other countries, 
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