
2000 to 2017

TRENDS IN 
MATERNAL MORTALITY

Estimates by WHO, UNICEF, UNFPA, 
World Bank Group and
the United Nations Population DivisionFor more information, please contact: 

Department of Reproductive Health and Research 
World Health Organization 
Avenue Appia 20 
CH-1211 Geneva 27
Switzerland
Email: reproductivehealth@who.int 
www.who.int/reproductivehealth

WHO/RHR/19.23 © World Health Organization 2019

Some rights reserved. This work is available under the Creative Commons Attribution-NonCommercial-ShareAlike 3.0 IGO 
licence (CC BY-NC-SA 3.0 IGO; https://creativecommons.org/licenses/by-nc-sa/3.0/igo).

LAUNCH VERSION



TRENDS IN MATERNAL 
MORTALITY:
2000 TO 2017

Estimates by WHO, UNICEF, UNFPA, 
World Bank Group and 
the United Nations Population Division



Trends in maternal mortality 2000 to 2017: estimates by WHO, UNICEF, UNFPA, World Bank Group and the United 
Nations Population Division 

ISBN 978-92-4-151648-8

© World Health Organization 2019

Some rights reserved. This work is available under the Creative Commons Attribution-NonCommercial-ShareAlike 
3.0 IGO licence (CC BY-NC-SA 3.0 IGO; https://creativecommons.org/licenses/by-nc-sa/3.0/igo). 

Under the terms of this licence, you may copy, redistribute and adapt the work for non-commercial purposes, 
provided the work is appropriately cited, as indicated below. In any use of this work, there should be no suggestion 
that WHO endorses any specific organization, products or services. The use of the WHO logo is not permitted. If 
you adapt the work, then you must license your work under the same or equivalent Creative Commons licence. If 
you create a translation of this work, you should add the following disclaimer along with the suggested citation: 
“This translation was not created by the World Health Organization (WHO). WHO is not responsible for the content 
or accuracy of this translation. The original English edition shall be the binding and authentic edition”. 

Any mediation relating to disputes arising under the licence shall be conducted in accordance with the mediation 
rules of the World Intellectual Property Organization.

Suggested citation. Trends in maternal mortality 2000 to 2017: estimates by WHO, UNICEF, UNFPA, World 
Bank Group and the United Nations Population Division. Geneva: World Health Organization; 2019. Licence: CC 
BY-NC-SA 3.0 IGO.

Cataloguing-in-Publication (CIP) data. CIP data are available at http://apps.who.int/iris.

Sales, rights and licensing. To purchase WHO publications, see http://apps.who.int/bookorders. To submit 
requests for commercial use and queries on rights and licensing, see http://www.who.int/about/licensing. 

Third-party materials. If you wish to reuse material from this work that is attributed to a third party, such as 
tables, figures or images, it is your responsibility to determine whether permission is needed for that reuse and 
to obtain permission from the copyright holder. The risk of claims resulting from infringement of any third-party-
owned component in the work rests solely with the user.

General disclaimers. 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 WHO 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 and 
dashed 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 WHO 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.

All reasonable precautions have been taken by WHO to verify the information contained in this publication. 
However, the published material is being distributed without warranty of any kind, either expressed or implied. The 
responsibility for the interpretation and use of the material lies with the reader. In no event shall WHO be liable for 
damages arising from its use. 

Technical and copyediting: Green Ink (www.greenink.co.uk).

Design and layout: Anne-Marie Labouche

https://creativecommons.org/licenses/by-nc-sa/3.0/igo


iii

CONTENTS
Acknowledgments................................................................................................................................................. vi
Executive summary................................................................................................................................................ ix

1. Introduction.......................................................................................................................................................1

2. Definitions and measures....................................................................................................................................7

2.1 Definitions for key terms used in this report...................................................................................................8
2.2 Measures of maternal mortality used in this report........................................................................................9

3. Methods ...........................................................................................................................................................13

3.1 Data inputs for the estimation process.........................................................................................................14

3.1.1 Data sources.......................................................................................................................................14
3.1.2 Uncertainty associated with observations and adjustments.....................................................................16

3.2. Other data inputs to the model....................................................................................................................17

3.2.1 Data on all deaths to women aged 15–49 years and HIV-related mortality.........................................................17
3.2.2 Live births data....................................................................................................................................18
3.2.3 Predictor variables in the maternal mortality model.................................................................................18

3.3. Statistical methods....................................................................................................................................18

3.3.1 Bayesian CRVS adjustment model to account for errors in reporting of maternal death 
in the CRVS system (the CRVS model)...........................................................................................................19
3.3.2 Bayesian maternal mortality estimation model (the BMat model).............................................................24
3.3.3 Maternal mortality indicators estimated by the model.............................................................................28

4. Maternal Mortality estimates and trends: 2000 to 2017 .........................................................................................31

4.1 Maternal mortality estimates for 2017...........................................................................................................32

4.1.1 Regional-level estimates......................................................................................................................33
4.1.2 Country-level estimates.......................................................................................................................34

4.2 Trends in maternal mortality: 2000 to 2017....................................................................................................39

4.2.1 Regional-level trends...........................................................................................................................39
4.2.2 Country-level trends............................................................................................................................40

4.3 Comparison with previous maternal mortality estimates.................................................................................42

5. Assessing progress and setting a trajectory towards ending preventable maternal mortality and
achieving SDG target 3.1..................................................................................................................................43

5.1 Transition from MDG to SDG reporting.........................................................................................................44

5.2. Strategies for improving maternal health: 2016 to 2030.................................................................................46

5.2.1 Specialized population groups: humanitarian and crisis settings, vulnerable populations and
 late maternal deaths....................................................................................................................................46
5.2.2 Challenges remain: need for improved civil registration and vital statistics (CRVS) systems and
other data sources.......................................................................................................................................47

6. Conclusions.......................................................................................................................................................51

Annexes................................................................................................................................................................55

Additional relevant materials including links to the full database, country profiles and all model specification codes, as well as language 
editions of this report (when available) can be found at: www.who.int/reproductivehealth/publications/maternal-mortality-2017/en/

http://www.who.int/reproductivehealth/publications/maternal-mortality-2017/en/


iv

LIST OF TABLES

Table 3.1. Maternal mortality data records by source type used in generating maternal mortality ratio estimates (MMR, 
maternal deaths per 100 000 live births) for 2017

Table 4.1. Estimates of maternal mortality ratio (MMR, maternal deaths per 100 000 live births), number of maternal 
deaths, lifetime risk and proportion of deaths among women of reproductive age that are due to maternal 
causes (PM), by United Nations Sustainable Development Goal (SDG) region, subregion and other 
grouping, 2017

Table 4.2. Estimates of maternal mortality ratio (MMR, maternal deaths per 100 000 live births), number of maternal 
deaths and HIV-related indirect maternal deaths, by United Nations Sustainable Development Goal (SDG) 
region, subregion and other grouping, 2017

Table 4.3. Comparison of maternal mortality ratio (MMR, maternal deaths per 100 000 live births) and number of 
maternal deaths, by United Nations Sustainable Development Goal (SDG) region, subregion and other 
grouping, 2000 and 2017



v
 

LIST OF ANNEXES

Annex 1. Summary description of the country consultations 2019

Annex 2. Measuring maternal mortality

Annex 3. Calculation of maternal mortality during crisis years

Annex 4. Methods used to derive a complete series of annual estimates for each predictor variable

Annex 5. Estimates of maternal mortality ratio (MMR, maternal deaths per 100 000 live births), number of maternal 
deaths, lifetime risk, percentage of HIV-related indirect maternal deaths and proportion of deaths among 
women of reproductive age that are due to maternal causes (PM), by country and territory, 2017

Annex 6. Estimates of maternal mortality ratio (MMR, maternal deaths per 100 000 live births), number of maternal 
deaths, and lifetime risk, by World Health Organization (WHO) region, 2017

Annex 7. Trends in estimates of maternal mortality ratio (MMR, maternal deaths per 100 000 live births), by WHO 
region, 2000–2017

Annex 8. Estimates of maternal mortality ratio (MMR, maternal deaths per 100 000 live births), number of maternal 
deaths, and lifetime risk, by United Nations Children’s Fund (UNICEF) region, 2017

Annex 9. Trends in estimates of maternal mortality ratio (MMR, maternal deaths per 100 000 live births), by UNICEF 
region, 2000–2017

Annex 10. Estimates of maternal mortality ratio (MMR, maternal deaths per 100 000 live births), number of maternal 
deaths, and lifetime risk, by United Nations Population Fund (UNFPA) region, 2017

Annex 11. Trends in estimates of maternal mortality ratio (MMR, maternal deaths per 100 000 live births), by UNFPA 
region, 2000–2017

Annex 12. Estimates of maternal mortality ratio (MMR, maternal deaths per 100 000 live births), number of maternal 
deaths, and lifetime risk, by World Bank Group region and income group, 2017

Annex 13. Trends in estimates of maternal mortality ratio (MMR, maternal deaths per 100 000 live births), by World 
Bank Group region and income group, 2000–2017

Annex 14. Estimates of maternal mortality ratio (MMR, maternal deaths per 100 000 live births), number of maternal 
deaths, and lifetime risk, by United Nations Population Division (UNPD) region, 2017

Annex 15. Trends in estimates of maternal mortality ratio (MMR, maternal deaths per 100 000 live births), by UNPD 
region, 2000–2017

Annex 16. Trends in estimates of maternal mortality ratio (MMR, maternal deaths per 100 000 live births), by United 
Nations Sustainable Development Goal (SDG) region, subregion and other grouping, 2000–2017

Annex 17. Trends in estimates of maternal mortality ratio (MMR, maternal deaths per 100 000 live births), by country 
and territory, 2000–2017



vi

ACKNOWLEDGMENTS

The United Nations Maternal Mortality Estimation Inter-Agency Group (UN MMEIG), together with 
its independent external Technical Advisory Group (TAG), collaborated in developing these maternal 
mortality estimates.

From each of the constituent agencies that form the UN MMEIG, the following individuals worked on 
the compilation of this report:1

•	 World Health Organization (WHO): Doris Chou, Ann-Beth Moller and Lale Say
•	 United Nations Children’s Fund (UNICEF): Liliana Carvajal-Aguirre and Jennifer Requejo
•	 United Nations Population Fund (UNFPA): Tapiwa Jhamba
•	 United Nations Population Division (UNPD, a division of the United Nations Department of 

Economic and Social Affairs [UN DESA]): Kirill Andreev, Lina Bassarsky, Victor Gaigbe-Togbe and 
Patrick Gerland

•	 The World Bank Group: Charles Kouame, Samuel Mills and Emi Suzuki.

The members of the TAG provided independent technical advice:

•	 Saifuddin Ahmed, of Johns Hopkins Bloomberg School of Public Health, United States of America 
(USA)

•	 Peter Byass, of the Umeå Centre for Global Health Research, Umeå University, Sweden
•	 Thomas W. Pullum, of the Demographic and Health Surveys (DHS) Program, ICF, USA.

In addition, independent expert consultants for this project were: 

•	 Tim Colbourn, of University College London, United Kingdom of Great Britain and Northern Ireland
•	 Jeff Eaton, of Imperial College London, United Kingdom 
•	 Alison Gemmill and Stéphane Helleringer, of Johns Hopkins University, USA
•	 Marie Klingberg Alvin, of Dalarna University/Högskolan Dalarna, Sweden
•	 Laina Mercer, of PATH, USA 
•	 Helena Nordenstedt, of the Karolinska Institutet, Sweden
•	 Jon Wakefield, of the University of Washington, USA.

The TAG is grateful for the review and support of a working group on maternal mortality in censuses. 
The work was supported by funding from the United States Agency for International Development 
(USAID) through MEASURE Evaluation (cooperative agreement AID-OAA-L-14-00004). The members 
of the working group were: 

•	 Liliana Carvajal-Aguirre, of UNICEF
•	 Doris Chou, of WHO
•	 Patrick Gerland, of UNPD
•	 Peter Johnson (retired), Nobuko Mizoguchi and Loraine West (retired) of the United States Census 

Bureau, USA
•	 Qingfeng Li, of Johns Hopkins Bloomberg School of Public Health, USA
•	 Kavita Singh Ongechi, of the University of North Carolina at Chapel Hill, USA.

We are also grateful to the WHO Department of Governing Bodies and External Relations. Country 
offices for WHO, UNICEF, UNFPA and the World Bank Group are all gratefully acknowledged for 
facilitating the country consultations.

1	 All lists of names are given in alphabetical order by last name.



vii
 

Thanks are also due to the following WHO regional office staff:

•	 Regional Office for Africa: Elongo Lokombe, Triphonie Nkurunziza, Léopold Ouedraogo and Prosper 
Tumusiime

•	 Regional Office for the Americas (Pan American Health Organization [PAHO]): Adrienne Lavita Cox, 
Bremen de Mucio, Patricia Lorena Ruiz Luna, Antonio Sanhueza and Suzanne Serruya

•	 Regional Office for South-East Asia: C. Anoma Jayathilaka, Mark Landry and Neena Raina
•	 Regional Office for Europe: Nino Berdzuli, Kristina Mauer-Stender, David Novillo and Claudia Stein
•	 Regional Office for the Eastern Mediterranean: Karima Gholbzouri, Ramez Khairi Mahaini and Arash 

Rashidian
•	 Regional Office for the Western Pacific: Jun Gao, Priya Mannava and Howard Sobel. 

In addition, WHO provided translation services for documents disseminated during the country 
consultations. Thanks to Patricia Lorena Ruiz Luna, Antonio Sanhueza and Rosina Romero, of PAHO, 
for all their translation support for communications during the country consultations. Thank you to all 
government technical focal persons for maternal mortality and the Sustainable Development Goal 
(SDG) focal points who reviewed the preliminary maternal mortality estimates and provided valuable 
feedback and input. 

Financial support was provided by WHO, through the Department of Reproductive Health and Research 
and HRP (the UNDP-UNFPA-UNICEF-WHO-World Bank Special Programme of Research, Development 
and Research Training in Human Reproduction), USAID and the University of Massachusetts, Amherst, 
USA.

Thanks also go to Alison Gemmill and Kerry Wong for helping with the country profiles; to Jenny 
Cresswell, Carolin Ekman and Doris Hanappi for helping with data review; to Florence Rusciano for 
assistance with creation of maps; and to Catherine Hamill, Svetlin Kolev and Christine Meynent for 
assistance with related webpages. This report was prepared by Doris Chou, Ann-Beth Moller and 
Lale Say of the WHO Department of Reproductive Health and Research; Leontine Alkema and Emily 
Peterson of the University of Massachusetts, USA; and Jane Patten of Green Ink, United Kingdom.

For any further information relating to this report, you may contact Doris Chou (email: choud@who.int) 
and Lale Say (email: sayl@who.int) of the WHO Department of Reproductive Health and Research.

预览已结束，完整报告链接和二维码如下：
https://www.yunbaogao.cn/report/index/report?reportId=5_20200

mailto:choud%40who.int?subject=
mailto:sayl%40who.int?subject=

