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ABSTRACT 
 

In July 1999 WHO’s Department of Reproductive Health and Research organized an 
inter-regional meeting on the measurement, monitoring and surveillance of maternal 
mortality.  This was one of a series designed to provided opportunities for the exchange of 
experiences in relation to maternal mortality measurement and estimation and for increasing 
understanding of the methodological and interpretation issues involved. It was also a vehicle 
for ensuring regional and national participation in the development of new maternal mortality 
ratio estimates.  The specific objectives of the consultation were to increase understanding of 
the challenge of measuring maternal mortality and using the maternal mortality ratio as an 
indicator of progress; add to knowledge about different measurement approaches and their 
limitations; identify issues of concern in individual country settings and ways of addressing 
them; introduce alternative approaches to monitoring progress in maternal health using 
process indicators; and describe qualitative assessment techniques such as audit and case 
review. 

The meeting involved presentation and discussions on the following broad areas of 
concern: 

@ The current ICD definition of maternal death and the difficulties in distinguishing 
between direct, indirect and fortuitous deaths, as well as the need for consistency with 
technical experts in its use of the terms “rates” and “ratios”. Participants urged WHO 
to take up the issue with the ICD working group.  

@ Problems of under reporting and misclassification, particularly for deaths occurring 
early in pregnancy, abortion deaths and those that occur some time after the 
termination of pregnancy.   

@ Ways of improving vital registration in order to ensure complete ascertainment of 
maternal deaths, for example,  through birth linkage and the addition of  a “pregnancy 
box” to death certificate formats.   

@ The potential of the decennial census as a potential alternative source of information 
on maternal deaths.  

@ The use of process indicators for short-term monitoring of progress.  

The potential of tools such as audits, case reviews and confidential enquiries to 
provide diagnostic information.
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1. Opening session 

On behalf of the department Ms Carla AbouZahr, Technical Officer in the Department 
of Reproductive Health and Research, WHO Geneva, welcomed the participants to this third 
in a series of intercountry consultations on measuring maternal mortality. After her opening 
remarks, Ms AbouZahr requested the participants as well as the technical experts and WHO 
secretariat members to introduce themselves. National participants representing 13 countries 
from three WHO Regions (African, South-East Asia and Western Pacific) attended the 
consultation. In addition, technical experts from the Centers for Disease Control (USA), 
Columbia University, Family Health International, Macro International and MotherCare 
attended. Secretariat members represented various clusters and departments from 
Headquarters as well as two Regional Offices. A list of participants is provided in Annex 1. 

Dr Catherine d’Arcangues, Medical Officer in the Department of Reproductive Health 
and Research, WHO Geneva, acting for the Director of the Department, welcomed everyone 
to the consultation on behalf of the Director General of WHO, Dr Gro Harlem Brundtland. 
She reviewed recent developments at WHO Geneva and the re-organization of the 
departments into nine clusters. The Department of Reproductive Health and Research (RHR) 
was formed in November 1998 through joining the Division of Reproductive Health 
Technical Support (RHT) and the UNDP/UNFPA/WHO/World Bank Special Programme of 
Research, Development and Research Training in Human Reproduction (HRP). This re-
organization brought together in one Department most of WHO’s work in reproductive 
health. 

The RHR Department is part of the Cluster on Family and Community Health (FCH). 
It works together with the Departments of Health Systems (HSS), Child and Adolescent 
Health and Development (CAH), and Women’s Health (WMH), as well as with the Initiative 
on HIV/AIDS/STIs (HSI). The overall aim of the Department is to strengthen the capacity of 
countries to enable people to promote and protect their own health and that of their partners 
as it relates to sexuality and reproduction, and to have access to and receive quality 
reproductive health services when needed. The three objectives of the Department are to: 
(i) promote, facilitate and conduct research to improve reproductive health, (ii) support 
countries with knowledge and tools to formulate policies and strategies to implement 
appropriate interventions to improve reproductive health, and (iii) support countries to 
strengthen the capacity of communities to make informed reproductive health choices and 
participate in improvements in reproductive health. 

Ms AbouZahr requested the participants to review the draft agenda for the 
consultation (Annex 2). A few comments and considerations for revision were brought up. 
These resulted in some items on the agenda being shifted in terms of their timing and some 
others having different presenters assigned. Ms AbouZahr noted that, since three WHO 
Regions were represented at this consultation, the chairmanship would rotate each day to a 
representative from each of the Regions. Dr Pem Namgyal from Bhutan (SouthEast Asia 
Region) chaired the first day’s session, Professor Glen Mola from Papua New Guinea 
(Western Pacific Region) the second day’s session, and Dr Felicitas Zawaira from Zimbabwe 
(African Region) the third day’s session. 
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2. Introduction 

In 1996, WHO and UNICEF published revised maternal mortality estimates for the 
year 1990. These estimates were widely disseminated and used by international agencies and 
others, and generated considerable comments from governments. Most of the comments 
focused on the differences between the WHO/UNICEF figures and those officially reported 
by the governments themselves. 

In October 1997, an international technical consultation on Safe Motherhood took 
place in Sri Lanka. The objective was to share lessons learned during the ten years of the Safe 
Motherhood Initiative, and to identify the way ahead for the coming decade. The issue of 
measuring maternal mortality and monitoring progress was the subject of both plenary and 
working group sessions. There was consensus among the participants that given the 
difficulties with measuring maternal mortality, increased efforts should be directed to 
measuring process indicators such as those issued in 1997 by UNICEF, WHO and UNFPA.1 

The meeting also provided an opportunity for feedback on the revised WHO/UNICEF 
1990 estimates of maternal mortality. The feedback focused on a number of issues, including 
the fact that there was not enough participation in the development of the revised estimates 
by regional and country representatives, that there were concerns about some of the input 
data used for the model and the country classifications, and that there were concerns about 
adjustment factors applied to sisterhood survey results. 

Following further discussions among countries and agencies, it was agreed that a 
number of intercountry workshops should be organized in order to ensure full regional and 
national participation in the development of new estimates for 1995. The first such 
consultation, co-organized by WHO, UNICEF and UNFPA, was hosted by WHO’s Regional 
Office for the Americas (Pan American Health Organization) in Washington DC, USA in 
April 1998. The second consultation, also co-organized by WHO, UNICEF and UNFPA, was 
hosted by WHO’s Regional Office for South-East Asia in Bangkok, Thailand in June 1998, 
for countries of WHO’s Asia and Pacific regions. 

These two forums provided opportunities for the exchange of experiences in relation 
to maternal mortality measurement and estimation and for increasing participants’ 
understanding of the methodological and interpretation issues involved. They also provided 
opportunities to identify particular issues of concern in individual country settings and the 
most appropriate ways of addressing them, as well as opportunities to consider alternative 
approaches to monitoring progress in maternal health through the use of process indicators. 
This consultation, organized by WHO for countries of its African and Asian regions, was the 
third intercountry consultation to ensure full regional and national participation in the 
development of new maternal mortality ratio estimates. 

                                                 

1  UNICEF/WHO/UNFPA. Guidelines for monitoring the availability and use of obstetric services. 
UNICEF, New York, 1997. 
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2.1 Objectives and method of work 

Dr Pem Namgyal thanked WHO and all the participants for his appointment as 
chairperson for the first day of the consultation. He noted that the aim of the consultation was 
to facilitate an exchange of experiences in relation to maternal mortality reporting, 
measurement and estimation, and to increase understanding in relation to the methodological 
and interpretation issues involved. Specifically, the objectives of the consultation were to: 

@ increase the understanding of participants in relation to the difficulties involved in 
measuring maternal mortality and the problems associated with using the maternal 
mortality ratio as an indicator of progress; 

@ add to the knowledge of participants regarding different measurement approaches and 
their limitations; 

@ identify the particular issues of concern in individual country settings and the most 
appropriate ways of addressing them; 

@ consider alternative approaches to monitoring progress in maternal health using 
process indicators; and 

@ introduce qualitative assessment and monitoring techniques such as audit and case 
review. 

The outputs expected to be produced from this third intercountry consultative process 
were reviewed. It was noted that the outputs included a report of the meeting and 
recommendations on ways of increasing country capacities to record and report levels of 
maternal mortality and monitor progress in reducing it. National participants requested that 
follow up with and support to countries for implementing the recommendations be added as 
an additional expected output. 

2.2 Regional statements 

Dr Rita Thapa, Director of the Department of Health Systems and Community Health 
(CHS), and Dr M. J. Wysocki, Regional Advisor for Health Situation and Trend Assessment 
(HST) in the Department of Evidence and Information for Policy (EIP), WHO Regional 
Office for South-East Asia (SEARO) in New Delhi, India, presented information about the 
regional situation relative to maternal health and experiences in Member States relative to 
measuring and monitoring maternal mortality. The causes of maternal deaths in the Region 
were reviewed, along with the current estimates of levels of maternal mortality for the ten 
countries of the Region. It was noted that all countries of the Region have accorded high 
priority to reducing maternal deaths and that this commitment was formally reiterated in the 
1997 Declaration on Health Development in the South-East Asia Region in the 21st Century. 
SEARO actively supports countries in their efforts to prevent maternal deaths and to monitor 
their progress in improving maternal health. 

Dr Therese Lesikel, Regional Advisor in Reproductive Health, Division of 
Reproductive Health, WHO Regional Office for Africa (AFRO) in Harare, Zimbabwe, 
presented information on the Region in general, functional aspects and organizational 
structure of the Regional Office, especially its Division of Reproductive Health, and on the 
problem of maternal mortality in the Region. She noted the high levels of maternal mortality 
for countries of the Region, as well as the factors associated with these high levels. Actions 
formulated within the regional Reproductive Health Strategy and its six major areas of focus 
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were reviewed. The Region’s activities undertaken in collaboration with other UN 
organizations and bilateral agencies in the area of reproductive health were highlighted, as 
was the use of traditional African art to spread messages about maternal and reproductive 
health. 

In discussion following the regional presentations, it was remarked that problems 
associated with adolescent pregnancies are prevalent in many countries. Hence it was noted 
that “safe motherhood” should be viewed from a much broader perspective than just an 
“obstetric” issue. 

2.3 National experiences in measuring maternal mortality and 
monitoring maternal health care programmes  

Participants of each country were provided various opportunities to present statements 
about their country situations. After each technical presentation, relevant country 
presentations were made to describe past experiences as well as the concerns and issues still 
needing to be addressed by the health system to improve maternal health. Examples from 
countries were given for each of the technical topics presented and discussed. In addition, 
participants were also able to provide information about their country situations and health 
system development needs during the group work sessions and other discussions held 
throughout the consultation. The various aspects of country situations summarized below 
have been based on the inputs of participants at all of the sessions during the consultation. 

Bhutan at present does not have a systematic vital registration system and it is 
therefore not possible to use this source for generating estimates of maternal mortality. Two 
national health surveys have been undertaken in Bhutan, the first in 1984 and the second 10 
years later. The 1984 and 1994 surveys generated values of 770 and 380 maternal deaths per 
100,000 live births respectively, and the government uses these data for national planning 
purposes. Bhutan had undertaken maternal death surveillance starting in 1989, but these 
efforts were discontinued after the pilot study. 

Although Bhutan is a relatively small country, the terrain is for the most part 
mountainous and the population is scattered. Transport and other communication facilities are 
still not fully developed. Although primary health care services are well established, the 
difficult terrain leads to problems with referrals. Within its maternal and child health 
programme, Bhutan is intensifying its efforts to improve the referral system and to strengthen 
emergency obstetric care services. There is interest in the country to focus on maternal 
mortality issues through mechanisms such as surveillance and the use of process indicators. 

Botswana reports a maternal mortality ratio of 326 per 100,000 live births. This 
estimate was derived from 1991 Population and Housing Census data on the total female 
deaths for the year preceding the survey. For this estimate, it was assumed that 11% of all 
female deaths could be attributed to maternal causes. There are a number of processes in 
Botswana to monitor maternal health and maternal health care services. All maternal deaths 
in institutions or at home are required to be reported to the Maternal and Child Health unit.  

There have also been a number of special studies in Botswana to assess the status of 
maternal health. These include a 1993 study of determinants of maternal mortality, a 1994 



WHO inter-regional consultation on maternal mortality measurement,  
monitoring and surveillance, Geneva 12-15 July 1999 
 
 
 

 

5

study of TBAs, and a 1997 review of maternal death notification forms. Obstacles to the 
reporting of maternal deaths have been identified, and the primary factors are poor 
functioning of the routine information systems and incompleteness of notification forms. 

Maternal mortality estimates in India come from various sources. A nation-wide 
survey (National Family Health Survey) in 1992-93 produced an estimate of 437 maternal 
deaths per 100,000 live births. However, the sampling errors were reportedly quite large, and 
the 95% confidence interval for the estimate was from 334 to 540. In 1997, the Sample 
Registration System collected data on maternal deaths using verbal autopsy techniques, and 
the ratio estimate from this source was 408. The routine vital registration system is not an 
adequate source for maternal death data since the level of death registration is quite low in 
many parts of the country. 

There have been recent efforts in India to improve information on maternal mortality. 
Strengthening of the Sample Registration System is one way in which this could be 
accomplished. Future challenges for the country include the standardization of data collection 
from different sources, development of a routine data collection system, establishing regular 
maternal death audits, and ensuring that the information collected is used to improve health 
services. 

There is no established system in Kenya to monitor and evaluate maternal mortality. 
Estimates of maternal mortality are generally drawn from one of two sources. The first 
source, hospital information systems, is grossly incomplete. The second source is 
demographic and health surveys which are done every five years. Findings from the 1998 
DHS revealed a maternal mortality ratio of 590 deaths per 100,000 live births and that 92% 
and 56% of women received antenatal and delivery care respectively by trained attendants. A 
special study on maternal deaths carried out in 1992 found that there were serious 
deficiencies in civil registration and hospital records, and that many maternal deaths were not 
recorded as such in these systems. 

Mozambique is among the 10 poorest countries in the world and has a total 
population of close to 16 million. Data from the country indicate that the population growth 
rate is 2.7%, the total fertility rate is 5.7%, 30% of deliveries take place in institutions, and 
40% of adolescent girls have already had at least one pregnancy. There is a dearth of trained 
health personnel in the country. The maternal mortality ratio estimate for 1998 was 158 
deaths per 100,000 live births, but it is acknowledged that there is considerable under 
reporting and that the ratio is probably between 500 and 1500.  

A study of the determinants of maternal morbidity and mortality was undertaken in 
Mozambique during 1998/1999, with 90 maternal deaths being reviewed. This study was in 
fact a field test of the Maternal Death Review (MDR) methodology developed as part of the 
WHO Safe Motherhood Needs Assessment process. Findings revealed that 75 of the deaths 
were from direct causes, primarily puerperal sepsis, haemorrhage and ruptured uterus. 
Indirect causes included malaria, anaemia, AIDS and pneumonia. Of the deceased women, 
30% were grandmultiparas, 96% were illiterate, and 91% were peasants or domestic workers. 
During in-depth interviews with relatives and community members, it was determined that 
74% of the cases were delayed in seeking care and of these, 66% were delayed for more than 
one day. 
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A number of specific actions were formulated based on the study findings. These 
included increasing awareness in the community about the warning signs in pregnancy, 
childbirth and the puerperium, increasing the availability of transport, and improved training. 
Recommendations in general included advocacy efforts on the problem of maternal mortality, 
more intersectoral collaboration, promotion and expansion of the family planning 
programme, and promotion of operational research. 

Nepal has begun a systematic process to study maternal morbidity and mortality. 
These efforts have been undertaken in response to the extremely high maternal mortality 
ratios reported from two DHS studies and to low antenatal, delivery and postnatal service 
coverage. A strategic situational analysis has been carried out using routine health 
information, survey data generated through demographic and health surveys, small scale 
community-based and hospital studies and operational research. Some of the modalities are a 
community-based maternal morbidity and mortality study, a hospital maternal mortality 
audit, and the recording of hospital obstetric morbidity. 

Out of 640 reproductive age deaths identified in Nepal, 132 were attributed to 
maternal causes. Of the total maternal deaths, a little over 62% occurred after delivery, 52% 
were due to haemorrhage, and 16% were due to obstructed labour. Out of the 31 hospital 
deaths audited, 32% were due to eclampsia, 13% to obstructed labour, postpartum 
haemorrhage and 10% to antepartum haemorrhage. The hospital audit identified substandard 
care as a major contributing factor to maternal deaths, with nearly 80% (66/84) of the 
avoidable factors being attributed to health services. 

The community study found serious underreporting of maternal deaths, largely due to 
the fact that family members were not aware that anything could be done to avert such 
deaths. The three delays (in deciding to seek care, in reaching care and in receiving care) 
were identified as important contributing factors to the high maternal mortality in Nepal. The 
place of death was identified as home in 67% of the cases, and “on the way” to a health 
facility in 11% of the cases. Of the 52 women who sought care, 19 were able to arrange 
transport within 1-2 hours, 4 within 2-4 hours, 4 within 5-23 hours, and 13 within 1-7 days. 
Of the 47 women who arrived at a health facility, only 20 were attended immediately on 
arrival. 

Data on maternal mortality are generally not available in Nigeria. However, efforts 
have been undertaken to gather data from whatever sources are available, including 
operational research projects and information systems in tertiary care hospitals. 
Approximately 34% of women are attended at delivery by trained personnel, and the Ministry 
of Health has instituted a form for the collection of data on antenatal care and pregnancy 
outcome. However, there are several factors, which still affect the reporting of maternal 
deaths. These include the fact that most deliveries take place outside of institutions, that there 
is a sociocultural taboo on reporting such deaths, and that routine reporting systems have not 
been well-articulated and are difficult to implement effectively. 

There have been efforts undertaken in Nigeria since 1988 to strengthen the vital 
registration system. The original project covered four local government areas (LGAs) and 
has, since 1991, been expanded to one LGA in each of the state capitals. However, system 
coverage has not progressed too far, primarily due to inadequate financial resources, lack of 
awareness, low staff morale, and inadequate collaboration between the state and federal 
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government agencies involved. The data available from death registrations are still of poor 
quality and incomplete. 

Papua New Guinea is the largest country in the Pacific with a population of 4.5 
million. It is made up of half of the island of New Guinea and tens of thousands of islands. 
There are enormous problems with communications because of the lack of roads and the fact 
that there are more than 800 distinct languages spoken. The country has a solid history of 
conducting household surveys, which are done every year between the ten-yearly censuses on 
specific topics. However, there are difficulties with household surveys in the country because 
of the considerable mobility of the population. There are often absent household members 
and also transient dwellers during household visits. 

In 1996, a DHS study was carried out in Papua New Guinea and the resultant 
maternal mortality ratio using the indirect sisterhood method was 370 per 100,000 live births. 
Facility-based figures are also available from the Port Moresby General Hospital, which 
supervises approximately 10,000 deliveries per year. One highlands province developed a 
mortality reporting system from village aid posts and rural health centres in the 1980s. There 
is a system for reporting maternal deaths and providing feedback to the health service 
providers on ways each death could have been avoided. 

The 1990 WHO/UNICEF estimates of maternal mortality caused considerable 
concern in Papua New Guinea in that the estimate seemed to be one of the highest in the 
region and in the world. This resulted in the government according a higher priority to 
maternal health care and increased emphasis on women’s health concerns. 

In Sri Lanka, the maternal mortality ratio has dropped substantially over the last five 
decades. However, from 1974 onwards, the decline has been at a much slower rate than 
previously. The Registrar General is responsible for collecting statistics on deaths, and death 
registration is done primarily by lay persons. As a whole, death registration is fairly 
complete. The accuracy of causes of death, however, varies widely among the registration 
divisions and information is often inadequate for detailed coding. This is evidenced by the 
fact that more than 30% of deaths are classified as ill-defined conditions. 

Sri Lanka has a good health infrastructure and good maternal death reporting 
mechanisms from the hospitals (where almost all deliveries take place) as well as from the 
public health midwives serving at the community level. In recent years, discrepancies relative 
to the maternal deaths reported have been noted among the various systems. One problem, 
which contributes to these discrepancies, is the complexity of the definition of a maternal 
death. Research done in 1993 in one province on reproductive mortality found that 24% of 
maternal deaths were missed. Unresolved problems in the country relative to the reporting of 
maternal mortality include the accuracy of cause of death information, reconciling the 
number of deaths reported from different systems, and monitoring. Further development of 
the information sources and strengthening of its vital registration system are a few of the 
challenges that lie ahead for Sri Lanka. 

Swaziland is a small, landlocked country in southern Africa. It has a homogeneous 
population of 900,000, over 70% of whom live in rural areas. The population growth rate is 
3.2% and the total fertility rate is 5.6. The status of women in the country is a major area of 
concern which adversely impacts health. According to both customary and common law, 



WHO inter-regional consultation on maternal mortality measurement, 
monitoring and surveillance, Geneva 12-15 July 1999 
 
 
 

8 

women have a “minority” status and decision-making roles are almost exclusively held by 
men. 

The nationally reported maternal mortality ratio in Swaziland is 229 per 100,000 live 
births, and the lifetime risk of maternal death is 1 in 69. This estimate was derived using the 
sisterhood method. Factors which contribute to the high maternal mortality include delivery 
at home without skilled attendants and high parity. High-risk pregnant women are identified 
during antenatal care, and data indicate that 27% of the women are less than 20 years of age 
and another 6% are above 35 years. The main causes of maternal death are haemorrhage, 
hypertensive diseases of pregnancy, unsafe abortions, and sepsis. 

A safe motherhood audit was carried out in Swaziland in 1997 to examine seven main 
areas of interest: abortion, obstetric care, perinatal health, HIV/AIDS/STIs, family planning, 
adolescent sexuality, and reproductive health. Causes of maternal deaths were determined for 
26 cases (13 direct and 13 indirect). Four regions participated in district team problem 
solving exercises on high maternal morbidity and mortality, high perinatal mortality, low 
contraceptive prevalence, and HIV/AIDS/STIs. Outcomes from the work in the region 
addressing high maternal morbidity and mortality included development of an obstetric 
protocol, initiation of community-based health committees, and establishment of a blood 
bank in the region’s referral hospital. 

Thailand has recently undertaken a number of activities to improve the quality of its 
death registration and mortality statistics. These include the development of guidelines and 
manuals on certifying cause of death for clinical staff and other health personnel, validating 
cause of death information in a sample of provinces, and analysis of the death registration 
system in the country. As a result of these activities, it was found that the cause of death 
information collected had considerable errors, primarily in verifying and recording the cause. 
Lack of knowledge and supervision, intentional misrecording of certain causes (e.g. suicides 
and HIV/AIDS), and inadequate investigation all contributed to the poor recording of causes 
of death. In terms of the mortality statistics generated, poor coding practices contributed to 
discrepancies in the data. The Ministry of Public Health is now closely collaborating with the 
Ministry of the Interior to solve these problems. 

Information on maternal deaths in Thailand is available from several sources, 
including death certificates and the Safe Motherhood project. However, it is known that there 
is under reporting within these systems. After publication of the 1990 WHO/UNICEF 
maternal mortality ratio estimates, Thailand undertook a RAMOS study to obtain a better 
national estimate. This survey used birth certificates and multiple sources of data on deaths 
(death certificates, medical death confirmation records, emergency room records, hospital 
obstetrics/gynaecology ward records, other hospital inpatient records, provincial health office 
death records, and autopsy reports) and a community-based approach to arrive at a maternal 
mortality ratio estimate of 44.1 (41.3-46.9) per 100,000 live births. The findings indicated 
that the main reasons for deaths being “missed” in the routine systems were the misrecording 
of cause of death and the inadequate identification of maternal deaths which occurred outside 
of obstetric/gynaecology wards and outside of health facilities. The modified RAMOS-type 
of data gathering is to be continued in the provinces by using the manual and guidelines that 
were developed by experts from various medical universities, the Ministry of Public Health, 
and the Ministry of the Interior. In this way, every province will be able to know its own 
problems and develop its own plan to reduce maternal deaths. 
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Estimates of maternal mortality in Uganda have for a long time been based on 
hospital data. Since the 1980s, the maternal mortality ratio has been estimated to be 500 per 
100,000 live births. Initiatives to estimate the ratio on a large scale started in 1993, and a 
survey to document maternal deaths was conducted in 12 districts covering 74 health units. 
The institutional MMR was estimated to be 557 per 100,000 live births for all health units, 
and the MMR in 20 major hospitals was estimated to be 1078 per 100,000 live births. In 1995 
the Uganda Demographic and Health Survey estimated the maternal mortality ratio to be 506 
per 100,000 live births using the sisterhood method. Another DHS is planned for the year 
2000. 

The national health management information system documents the number of 
maternal deaths and live births in health units. Although these data can be used to estimate 
MMR, they are largely incomplete and may not be useful for planning, monitoring or 
evaluation purposes. There is no vital registration in Uganda. However, there is an initiative 
to revive this system in a few districts on a pilot basis. Individuals and institutions of higher 
learning have conducted small-scale surveys to estimate community-based maternal mortality 
ratios. Some of these studies have had methodological problems and the fact that they are 
based on small sample sizes cannot be over emphasised. In summary, there is not yet a 
reliable and systematic approach in the country to monitor maternal deaths. 

In Zimbabwe, pregnancy-related morbidity and mortality surveillance are part of the 
programme for prevention and control of maternal mortality. The objectives of this project 
are to institute regular, active surveillance mechanisms to prevent maternal deaths, to develop 
process indicators and a national database for these as well as impact indicators, and to 
institutionalize a system for maternal death enquiries. Strategies to reach these objectives 
have been devised to address increased awareness and understanding among provincial, 
district and hospital managers as well as ongoing training and orientation courses. Another 
strategy, development and implementation of a reproductive health care programme, 
emphasizes safe motherhood and newborn care, adolescent sexuality and reproductive health, 
prevention of unwanted pregnancies, integration of HIV/AIDS/STI control, prevention and 
management activities, and the reduction of domestic and sexual violence. 

3. Definitions of maternal mortality 

Mr André L’Hours, Technical Officer with the Global Programme on Evidence for 
Health Policy Department (GPE) within the Cluster on Evidence and Information for Policy 
(EIP), WHO Geneva, presented information on definitions of maternal mortality as well as on 
the classification of maternal deaths according to the Tenth Revision of the International 
Statistical Classification of Diseases and Related Health Problems (ICD-10). A maternal 
death is the death of woman while pregnant or within 42 days of termination of pregnancy, 
irrespective of the duration and site of the pregnancy, from any cause related to or aggravated 
by the pregnancy or its management, but not from accidental or incidental causes. 

Maternal deaths are subdivided into two groups. The first group, direct obstetric 
deaths, result from obstetric complications of the pregnant state (pregnancy, labour and the 
puerperium), from interventions, omissions, incorrect treatment, or from a chain of events 
resulting from any of the above. The second group, indirect obstetric deaths, result from 
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previous existing disease or disease that developed during pregnancy and which was not due 
to direct obstetric causes, but which was aggravated by the physiologic effects of pregnancy. 

Two new terms related to maternal mortality have been defined in the tenth revision 
of the ICD. The first is late maternal death, which is the death of a woman from direct or 
indirect obstetric causes more than 42 days but less than one year after termination of 
pregnancy. For international reporting purposes, however, it was noted that only those 
maternal deaths occurring before the end of the 42 day reference period should be included 
for the calculation of various ratios and rates, although the recording of later deaths is useful 
for analysis at country level. 

The second new term included in ICD-10 is pregnancy-related death. This is the 
death of a woman while pregnant or within 42 days of termination of pregnancy, irrespective 
of the cause of death. This definition provides for the identification of deaths according to the 
time of death relative to pregnancy, without the need for ascertainment of the cause of death. 
It was noted that, in order to improve the quality of maternal mortality data and to encourage 
the recording of pregnancy-related deaths, the 49th World Health Assembly had 
recommended that countries consider the inclusion on death certificates of questions 
regarding current pregnancy and pregnancy within one year preceding death. 

The various denominators used for calculating indicators of the level of maternal 
mortality were reviewed. It was noted that the maternal mortality ratio is defined as the 
number of maternal deaths (both direct and indirect) divided by the number of live births 
(or live births plus late foetal deaths) for the same time period and then multiplied by a 
constant to give the ratio per 1000, 10,000 or 100,000 live births (or total births). It was also 
noted that ICD-10 incorrectly calls this ratio a rate. 

It was pointed out that there are a few categories in ICD-10 to which certain causes of 
maternal morbidity and mortality could be coded but which are located outside the chapter on 
pregnancy, childbirth and the puerperium. For example, obstetrical tetanus is coded to 
Chapter 1, certain infectious and parasitic diseases, and maternal deaths associated with 
HIV/AIDS may also be coded to this chapter. 

Following the presentation, there was considerable discussion about the benefits 
which could be accrued with a change in the definition of maternal death. It was noted that 
currently the definition requires knowledge about the death of a woman of reproductive age, 
the pregnancy status at the time of death, and the medical cause of death. However, a 
definition based simply on the “time of death” relative to pregnancy status (without cause of 
death information) would simplify identification of such deaths. Moreover, a time of death 
definition would be more analogous to the definition of infant death. The attempt in ICD-10 
to introduce such a concept under the title pregnancy-related deaths has given rise to 
confusion in countries, many of which prefer to retain the term “maternal death”. 

Dr Marjorie Koblinsky, Director of Mother Care/USA, as discussant for this session, 
analysed the complexities involved in correctly attributing cause of death. Data on cause of 
death are collected primarily in the place where the woman died. In most developing 
countries many women die at home. In these cases, the primary information sources for cause 
of death are family members, relatives, and other community members. A verbal autopsy is 
used to identify the signs and symptoms preceding death and this oral history is subsequently 
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examined by a medical panel in order to attribute cause of death. Such methodologies 
inevitably give rise to considerable possibilities of error in attributing deaths to maternal 
causes. Dr Koblinsky described research that has shown that information provided on cause 
of death is often inadequate. Even women themselves are not able to accurately report 
complications they have suffered. She argued that husbands and other family members were 
even less likely to correctly identify pregnancy-related complications. 

If the death takes place in a health facility or in the presence of a skilled health care 
professional, the primary source of information about cause of death will be the medical 
records. However, evidence from a number of sources has shown that medical records are 
also subject to error in attributing deaths to maternal causes. Information about complications 
is often not correctly written into the medical record, and this is all the more likely when a 
woman presents with serious complications. Moreover, many health facility log books and 
registers do not even have a column asking for information on complications. 

In the ensuing discussion, Dr Judith Fortney of Family Health International pointed 
out that many deaths currently classified as fortuitous are in fact directly or indirectly related 
to pregnancy. She noted that a number of suicides and homicides are actually maternal 
deaths. It was also noted that the correct classification of indirect deaths was the exception 
rather than the rule in most settings and that many deaths of pregnant women due to malaria, 
hepatitis, tuberculosis, measles, breast cancer, etc. are not correctly attributed to maternal 
causes. 

Dr Fortney also raised the issue of the ICD definition of the maternal mortality rate as 
the number of maternal deaths divided by the number of live births. She pointed out that the 
overwhelming majority of technical experts now use the term ratio in this context, and that 
the rate is used to describe maternal deaths divided by women of reproductive age. It was 
agreed during the discussion that both the ratio and the rate provide useful though different 
types of information about maternal mortality and that both are necessary. In order to avoid 
further confusion, participants urged that WHO make every effort to introduce a harmonized 
set of definitions into the International Statistical Classification of Diseases and Related 
Health Problems (ICD). 

4. Setting the context – why do we need data on maternal 
mortality? 

Ms Carla AbouZahr provided a backdrop for this consultation by examining the need 
for data on maternal mortality. She noted that there are different types of information needed 
to make motherhood safer. These include information to draw attention to the problem 
(advocacy), information to determine the size of the problem and who are affected by it 
(levels), information that explains the factors that directly cause or contribute to the problem 
(determinants), information which can lead to the identification of potential solutions to the 
problem (diagnosis) and finally information with which actions to reduce the problem can be 
planned, carried out and assessed (progress). Obviously, no single data collection tool can 
provide information to meet all of these needs. 
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The purpose behind taking the measurement (i.e. the intended use/users) affects many 
aspects of the data collection process undertaken. These aspects include the choice of data 
sources, the study design, the importance given to representativeness, the scale or coverage 
involved, the data collection methods to be applied, the resource requirements in terms of 
finances, time and personnel, and the analysis, presentation and dissemination of the results. 

Ms AbouZahr presented a table, which outlined the information base or starting point 
for data collection, (i.e. civil authorities, community or health facility) against the frequency 
of data collection (i.e. continuous/routine or occasional/special). The types of data collection 
processes, which could be considered for each cell of the table, were highlighted. For 
example, vital registration systems were considered continuous, routine processes in terms of 
the frequency of data collection and their base or starting point was the civil authorities. 
RAMOS and sisterhood surveys, however, were categorized as occasional or special in terms 
of the frequency of data collection, and as community-based in terms of their starting point. 
Types of maternal mortality data (e.g. information on cause of death or information on 
risk/avoidable factors) which could be collected from the various data sources were also 
examined (Table 1). 

Table 1: Types of data collection for information on maternal mortality 

Frequency of data collection 
Base starting point 

Continuous/routine Occasional/special 
Civil authorities Vital registration (passive - no 

active case finding) 

Confidential enquiry 

Vital registration (active - with 
active case finding) 

RAMOS 

Census 

Community Demographic/population 
surveillance (long term) 

Household surveys using direct 
estimation 

Sisterhood surveys 

RAMOS 

Health facility Audit (facility-based in-depth 
review of maternal deaths) 

Maternal death case reviews 
(facility and community-based 
in-depth review of maternal 
deaths) 

Situation analysis (facility-
based analysis of drugs, skills 
and equipment for maternal 
health care) 

 

In conclusion, Ms AbouZahr highlighted a number of important points to be kept in 
mind relative to information on maternal mortality. First, the intended uses of the information 
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should drive the data collection efforts, rather than the data driving its own use. Second, no 
single source of data can present a complete and reliable picture of maternal mortality – 
multiple sources must be used. Third, the degree of dependence on any particular method of 
data collection should be a function of the needs of the programme and the intended usage for 
and users of the information. Fourth, information for action can be obtained from examining 
individual maternal deaths and not just from aggregated statistics. 

5. Measuring and monitoring maternal mortality – 
methodological considerations 

Different techniques are available for ascertaining levels of maternal mortality. Where 
vital registration systems are fairly complete and where there is a good system for classifying 
causes of death, the maternal mortality ratio can be derived. However, it is important to note 
that in the absence of active identification of possible maternal deaths, for example, through 
record linkage of births and other pregnancy outcomes with deaths of women of reproductive 
age, there will invariably be major problems of misclassification and under reporting. Direct 
data collection methods such as household surveys require very large sample sizes and 
therefore have major cost implications. Indirect techniques such as the variants of the 
sisterhood method represent a more cost-effective alternative, but require extreme care in 
interpreting the results. 

Detailed presentations were made about the methodologies currently available for 
measuring levels of maternal mortality. In addition, presentations were made on various 
techniques for monitoring the progress of maternal health care programmes and obtaining 
information about specific maternal deaths and why they occur. Topics included data sources 
such as vital registration systems, household surveys and censuses, as well as the use of 
process indicators for monitoring maternal mortality and action-oriented local data collection 
techniques such as audit, case review, confidential enquiry and maternal death surveillance. 

5.1 Maternal mortality data from vital registration systems: Overcoming 
the problems of misclassification and under reporting 

Dr Cynthia Berg, Acting Assistant Director for Science in the Division of 
Reproductive Health, Centers for Disease Control and Prevention, USA, provided insights on 
overcoming the problems of misclassification and under reporting of maternal deaths. She 
noted that, even when vital registration is universal, a lot of misclassifications still occur. Dr 
Berg provided information about efforts undertaken in the United States to determine how 
many and which maternal deaths are being missed in the routine reporting systems. Data 
were presented depicting trends in maternal mortality ratios from 1979 through 1990 
according to two sources (routine vital records and an enhanced surveillance system). These 
data clearly showed that the vital registration system had consistently produced lower 
estimates of the ratio over the 12-year period. 

Because vital registration is essentially a passive system for maternal death reporting, 
it cannot by itself be assumed to identify all maternal deaths. More active case finding is 
needed to overcome the biases inherent in vital registration systems. Dr Berg presented 
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findings from recent research, which highlighted the extent of under reporting and 
misclassification of maternal deaths in countries with good vital registration. She showed 
that, despite near universal coverage of vital events and medical certification of cause of 
death, significant proportions of maternal deaths are not classified as such in vital registration 
systems around the world (Table 2). 

Dr Berg described various approaches for active case finding of maternal deaths. She 
noted that the approach to maternal mortality measurement in the United States focuses on 
three essential questions: (i) How many maternal deaths do we miss? (ii) Which maternal 
deaths do we miss? and (iii) Why do we miss these deaths? Dr Berg described the process of 
linking vital records and/or different data to identify how many maternal deaths have been 
missed. 

The same type of data (e.g. data on deaths) from different data collection systems can 
be linked in order to identify maternal deaths which may have been missed. For example, 
data on deaths from the vital registration system can be linked with data on deaths from 
hospital information systems. Establishing links between different types of data within the 
same or different systems is another useful way to identify “missing” maternal deaths, for 
example linking vital registration system data for births and deaths from the same time 
period. 

Table 2: Impact of linking vital records on the identification of pregnancy-related deaths 

Number of deaths Maternal mortality 
ratio 

Percent 
increase 

Place/year 
Type of 
record 
linkeda Without 

linking 
With 

linking 
Without 
linking 

With 
linking  

N. Carolina (1988-89) LB/FD 19 48 90.5 24.0 153 

Georgia (1990-92) LB 56 73 16.8 21.9 30 

Tennessee (1989-91) LB/FD 16 33 70.3 15.0 106 

S. Carolina (1992) VR/HD 8 19 16.0 38.0 137 

New York (1993-94) VR/HD 70 121 12.5 21.6 73 

France (1988-89) Review 24 54 90.7 21.9 125 

a LB = live births, FD = foetal deaths, VR = vital registers, and HD = hospital data 

The review of maternal mortality in developed countries found that at least six 
different sources in the United States could be used to identify deaths related to pregnancy. In 
addition to published vital records, these sources included: a manual review of death 
certificates to identify additional cases in which pregnancy has been indicated on the death 
certificate using vital record linkage to match death certificates for women of reproductive 
age to certificates of reportable pregnancy outcomes (live births, stillbirths, foetal deaths and 
sometimes abortions), linking vital records with other types of data (e.g. hospital discharge 
records, prenatal records) review of autopsy reports, review of medical records, and 
interviews with family members, health care providers, etc. 
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No single source of information identifies all maternal deaths. Moreover, all such 
sources are oriented towards obstetric events with the result that a common shortcoming is 
the failure to record early pregnancy deaths. Dr Berg outlined the main reasons why maternal 
deaths are missed and highlighted examples of each. The reasons for “missing” these deaths 
include lack of training, coding conventions, and the desire to avoid classification as a 
maternal death. 

5.2 Strengths and weaknesses of household surveys (including sisterhood 
methods) for generating maternal mortality data 

Dr Cynthia Stanton, Health Specialist with the Macro International DHS project, 
described various types of household surveys and highlighted the strengths and weaknesses 
of each approach. She particularly highlighted the two sisterhood method approaches to 
estimating maternal mortality, and pointed out that the DHS approach should not be used in 
countries with low fertility. 

The original “indirect” sisterhood method provides an estimation of the lifetime risk 
of maternal death, which can be converted to the maternal mortality ratio. This approach can 
be used with population surveys such as the DHS or with censuses in areas with deficient or 
no data. The minimum data requirements are four questions, which are posed to adults. The 
statistic calculated has a reference point of approximately 12 years prior to the survey. This 
methodology is relatively easy to implement, requires relatively small sample sizes, and does 
not require sophisticated data processing. However, the methodology does not provide a 
current estimate and in fact it is difficult to define the reference period involved, its precision 
is often unclear, and it allows for few data quality checks. 

The “direct” DHS adaptation of the sisterhood method consists of an additional 
module to the women’s individual questionnaire or household survey. It has more demanding 
data requirements and requires larger sample sizes. The statistic calculated is the maternal 
mortality rate, which is converted to the ratio. This method also provides the proportion 
maternal, male and female adult mortality, and the lifetime risk of maternal death. The 
reference period is approximately 0-6 or 0-9 years prior to the survey. This method allows for 
numerous data quality checks and is relatively inexpensive to add on to an already planned 
DHS. However, the data generated require complex data processing and it is unclear how to 
adjust the estimates for the under reporting of adult deaths. 

The various indicators of maternal mortality were reviewed, and comparable data for 
several countries were highlighted. Dr Stanton noted that the maternal mortality ratio is not 
age–standardized and is therefore less comparable across countries than the total fertility or 
infant mortality rates, that a risk per 100,000 events is difficult to appreciate and implies a 
misleading degree of accuracy, that it does not account for the fact that a woman will face the 
risk of death per pregnancy several times over her lifetime, and that the ratio is a cause-
specific death rate and is therefore more demanding than other health indicators to collect. 

Dr Stanton emphasized that all four indicators of maternal mortality should be used 
together: the maternal mortality rate, the lifetime risk of maternal death, the proportion 
maternal, and the maternal mortality ratio. She presented examples of how changes in the 
maternal mortality ratio can be misinterpreted given changes over the same time period in the 
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general fertility and the maternal mortality rates. For example, a decrease of 20% in the 
maternal mortality rate and a comparable decrease in fertility may occur, but with no change 
being seen in the maternal mortality ratio (Table 3). 

Table 3: What is success? - Comparison of changes among the maternal mortality rate, 
general fertility rate, and maternal mortality ratio 

Maternal mortality rate per 
1000 

General fertility rate per 
1000 

Maternal mortality ratio 
per 100,000 

Time 1 = 1.30 

Time 2 = 1.04 

20% decrease 

Time 1 = 202 

Time 2 = 182 

10% decrease 

Time 1 = 643 

Time 2 = 571 

11% decrease 

Time 1 = 1.30 

Time 2 = 1.04 

20% decrease 

Time 1 = 202 

Time 2 = 162 

20% decrease 

Time 1 = 643 

Time 2 = 643 

No change 

Time 1 = 1.30 

Time 2 = 1.17 

10% decrease 

Time 1 = 202 

Time 2 = 162 

20% decrease 

Time 1 = 643 

Time 2 = 722 

11% increase 

 

5.3 Using censuses for generating maternal mortality data 

Dr Stanton also provided information about the results of a workshop held in 
November 1998 in Nairobi, Kenya on using censuses to generate maternal mortality data. She 
noted that this source of maternal mortality data is needed because of the demand for national 
estimates and the weaknesses associated with traditional sources. 

The appropriateness of using censuses to estimate maternal mortality is partly related 
to the fact that substantial declines in this indicator can not be expected over short periods of 
time. Hence the normal intercensal period of 10 years provides a good time frame for 
updating estimates. The census methodology also allows for the statistics to be disaggregated 
by region, urban/rural residence, age and other variables of interest. It is capable of producing 
multiple indicators, including the maternal mortality ratio as well as the rate, the lifetime risk 
of maternal death, and the proportion maternal. 

Census estimates of maternal mortality have already been made in at least five 
countries (Benin, Iran, Lao People's Democratic Republic, Madagascar and Zimbabwe). The 
Nairobi workshop reviewed the methodologies involved and the findings from these five 
country experiences. Characteristics of the countries and their censuses, and the questions 
formulated for maternal mortality estimation in each of the five countries were reviewed. The 
adjusted and unadjusted ratios from the five censuses and ratios from other sources were 
presented for each country. 
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Based on the experiences in the five countries, a number of recommendations were 
made for governments considering the use of the census methodology to estimate maternal 
mortality. Dr Stanton highlighted some of the major conclusions and recommendations from 
the workshop. She noted that ministries of health need to be involved in the process from the 
beginning and that they need to stay involved throughout. She stressed that using the census 
as a means to measure maternal mortality is no panacea, but that it should be seriously 
considered relative to the other available measurement tools and its time frame. 

5.4 Using process indicators for monitoring maternal mortality 

Dr Deborah Maine, Director, Averting Maternal Death and Disability Program, 
Columbia University, discussed the use of process indicators to monitor maternal mortality. 
She reviewed some of the questions that need to be asked relative to country situations: Is 
maternal mortality a problem? Are maternal deaths increasing or decreasing? What do 
women die of? What actions can reduce maternal mortality? Are we taking the appropriate 
actions? Are the actions we take having the desired effect, and if not, why not?  

These questions require different kinds of data to answer them. Questions about 
actions needed to reduce deaths and the success of existing programmes can be answered 
using process indicators. In addition to assessing and monitoring the activities that can save 
women’s lives, process indicators have a number of practical advantages over impact 
indicators (e.g. maternal mortality surveys): 

@ they provide information on what actions are needed to improve the situation, 
@ they are less expensive to measure, and 
@ they reflect changes immediately and thus permit feedback to programme activities in 

a short period. 

A series of process indicators have been jointly issued by UNICEF, WHO and 
UNFPA.2 Briefly, these process indicators describe the major pathway to reducing maternal 
mortality in terms of access to essential obstetric care, appropriate utilization of such services 
and some aspects of quality of care. An important advantage of these measures is that they 
are relevant not only for monitoring progress but also permit policy-makers and planners to 
better target interventions to reduce maternal mortality and morbidity. They are often derived 
from routine data or as part of programme implementation, thus limiting data collection costs. 

Dr Maine highlighted a number of difficulties which could be encountered in the 
collection of process indicator data, including double counting, geographical displacement, 
and misclassification of complications. She stressed that; even though such difficulties may 
result in imprecise results (as can happen with data collection for any indicator, including 
surveys), the results may nevertheless be extremely informative. It is especially important to 
consider the probable size and direction of any error. For example, if experience shows that 
not all surgical operations are properly recorded in hospital registers, but the available data 

                                                 

2 UNICEF/WHO/UNFPA. Guidelines for monitoring the availability and use of obstetric services 
UNICEF, New York, 1997. 
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indicate that less than one per cent of deliveries are by caesarean section, then even allowing 
for the true figure being twice as high still indicates an important need for services. 

An important advantage of these process indicators is that they draw attention to the 
unmet need in the community and do not confine themselves to analysing health facility data 
alone. Participants agreed that this kind of information serves as an invaluable educational 
tool for health care planners and managers. 

Considerable discussion arose from Dr Maine’s presentation, especially about the role 
of antenatal care and the “risk approach” in reducing maternal deaths. In clarifying some of 
the issues, she noted that risk factors identify groups of women with higher-than-average 
likelihood of obstetric complications. Risk factors do not predict which individuals will have 
complications. In fact, the vast majority of high-risk women will deliver without incident. 
Furthermore, most women who develop life-threatening complications belong to low-risk 
groups. However, while most obstetric complications can be neither predicted nor prevented, 
they can be successfully treated. 

Dr Maine also noted that emergency obstetric care has received little attention. This is 
particularly surprising since emergency obstetric care would be necessary even if obstetric 
emergencies could be predicted – “high-risk” women would still need reasonable access to 
adequate medical care. Dr Maine stated that, in her view, the best strategy is to assume that 
all pregnant women are at risk for serious complications and to focus efforts on improving 
the quality of, access to, and utilization of emergency obstetric care services. 

5.5 Action-oriented local data collection including audit, case review, 
confidential enquiry, and surveillance 

Dr M. J. Wysocki highlighted the lessons learned from efforts to measure maternal 
mortality. He noted that there was now consensus that currently available measurement 
methods do not produce reliable estimates and that focusing on the maternal mortality ratio is 
not the most appropriate way to monitor progress. He described two alternative approaches 
for identifying problems in relation to maternal health: the situation analysis uses a series of 
process indicators to identify weaknesses in the provision of services, especially those related 
to lack of drugs, equipment, or skilled health care personnel; an alternative strategy is to use 
qualitative assessment techniques, such as facility-based audits, confidential enquiries, and 
maternal death reviews. 

The objective of such qualitative approaches is to provide actionable data for 
improving the quality of care. They also help to rationalise routine data gathering and 
reporting systems, stimulate the development of reporting systems which are responsive to 
changing health service needs, forge linkages between the users and collectors of data, 
provide timely feedback, and foster communication between communities and health care 
providers. The various aspects of different approaches in terms of their timing and setting 
were reviewed. 

The different approaches to gathering in-depth information on maternal deaths vary 
according to the frequency of data collection (routinely or on an ad hoc basis) and the source 
of the data (health facility or in the community). The confidential enquiry is generally a 
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routine investigation conducted by the public health authorities at national level, which 
examines all maternal deaths and seeks to identify the avoidable factors in order to improve 
quality of care in the future. The maternal death audit, by contrast, is usually confined to a 
health care facility and is an analysis of the events leading up to the deaths in that facility. 
The maternal death review takes as its starting point deaths occurring in a facility but also 
seeks information from the community about the woman who died. In this way the maternal 
death case review represents a combination of the facility-based audit and the verbal autopsy 
(Table 4). 

Table 4: Alternative approaches to gathering in-depth information on maternal deaths 

Timing Setting 
Approach 

Routine Ad hoc National Local Facility Community

Verbal autopsy 
X 

(demographic 
surveillance) 

X 
(surveys) 

X X - X 

Audit X - - X X - 

Confidential 
enquiry X - X - X - 

Maternal death 
review X X X X X X 

 

Dr Wysocki described the maternal death review in more detail. This is a qualitative, 
in-depth investigation of the causes of and circumstances surrounding a small number of 
maternal deaths, starting with those that occur at selected health facilities. Its purpose is to 
create awareness of the avoidable factors involved in maternal deaths, to critically evaluate 
health service performance, to promote communication between stakeholders, and to 
stimulate capacity-building through an inclusive and participatory learning process. The steps 
involved are described in the WHO field-testing document Maternal death review 
guidelines.3 In conducting a case review, it is important to pay particular attention to the 
composition and remit of the review team and to the skills and training of data collectors. 
When done with care, qualitative methods such as the case review provide an essential 
complement to more quantitative methods. 

There are, however, limitations of focusing on individual maternal deaths. These 
include the fact that maternal deaths are rare events and that data are often not available 
and/or of poor quality. In addition, there is often cultural sensitivity surrounding maternal 
deaths. Examining deaths alone may result in a tendency to focus on curative rather than 
preventive interventions. Other outcomes can also be considered for case reviews – acute 

                                                 

3  World Health Organization. Safe motherhood needs assessment, Part VI: Maternal death review 
guidelines (Field Testing Draft). WHO, Geneva, 1997 (WHO/FHE/MSM/95.1). 
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complications, long-term sequelae, and perinatal deaths or morbidities - and there are also 
some advantages in considering positive outcomes which can help boost staff morale. 

6. Working groups – enhancing national capacities for data 
generation, analysis and interpretation 

The primary objective of the group work was to develop a short list of strategies and 
activities that could be implemented at country level within the short term. These strategies 
and activities were to be aimed directly at enhancing national capacities for data generation, 
analysis and interpretation. They were to relate to the presentations and discussions during 
the consultation, and to be feasible within the national context. 

Participants were divided into three groups of 4-5 countries each, along with 2-3 
technical experts and secretariat members to act as facilitators. Group A consisted of Kenya, 
Sri Lanka, Thailand, Uganda and Zimbabwe, Group B of Bhutan, Botswana, Papua New 
Guinea and Swaziland, and Group C of India, Mozambique, Nepal and Nigeria. The five 
questions listed below were used as the basis for identifying strategies and activities relevant 
to each country. Summary responses from the three working groups are provided below each 
of the five questions. Detailed responses for each country are provided in Annex 3. 

6.1 How could you use the data you already generate more effectively? 
For example, regular feedback to policy-makers, health care 
providers, women’s groups, the media, etc., use of multiple sources of 
information. 

All three of the groups felt that creating awareness about the use of existing data was 
important. Different target groups to be included in sensitization and training programmes 
included policy-makers, women community leaders, and health workers themselves, 
especially those collecting the data. In-service education and supervisory workshops for 
health workers on data interpretation and other issues were also considered important. It was 
suggested that forums could be established for data collectors and data users from different 
levels of the health system. It was noted that these types of activities would enhance the 
motivation of health functionaries and increase their data handling capacity. 

A few countries noted the need to strengthen case review systems and to encourage 
the expansion of maternal mortality audits. Community-based data user groups were also 
suggested as a way to enhance national capacity. It was noted, however, that it is important 
be to clear about health indicators so that people are not confused. Fact sheets would be 
helpful in this regard. Improved analysis and synthesis of the available data and its 
prioritization were also suggested mechanisms to enhance the use of currently available data. 
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6.2 How could you modify your current data generation, analysis and use 
activities in light of what you have heard during the consultation? 
For example, you may wish to consider process indicators, 
modification of death certificates and/or maternal death reporting 
forms, introducing maternal death questions into the census, 
maternal audits, confidential enquiries, etc. 

Country participants felt that there were a number of modifications that they could 
make which would strengthen their current information systems. These included the 
introduction of death certificates in countries where these are not currently used, development 
of process and access-related indicators as monitoring tools, addition of a maternal mortality 
module to census exercises, inclusion of pregnancy status on death certificates, and 
introduction of maternal mortality audits. Improved training was also felt to be important. It 
was noted that all relevant personnel should be trained on proper death certification, 
especially pre and in-service training for medical practitioners. 

6.3 An important conclusion that has emerged from the consultation is 
that maternal deaths are generally under-estimated and that 
maternal death ascertainment can be improved by using different 
sources of information such as birth linkage. How would you 
introduce such a concept into your setting? Please provide some 
examples. 

Relative to this question, it was noted that vital registration is probably too weak in 
most developing countries to pursue record linkage. However, it was generally agreed that 
linkage was an important tool to be introduced into the health information system. Some 
suggestions were that routine health information system data could be cross-checked with 
hospital data and with whatever vital registration records do exist, and that maternal death 
notifications could be generated at the community level as another cross-check. The 
importance of networking among potential data sources and improved sharing of information 
were also expressed, especially relative to collaboration of ministries of health with other 
relevant ministries and agencies, to enhance the collection of data on maternal mortality. 

6.4 What possibilities can you identify for inter-country and inter-
regional collaboration on measuring and monitoring maternal 
mortality and maternal health programmes? 

A number of suggestions were given for inter-country and inter-regional collaboration 
on measuring and monitoring maternal mortality and maternal health programmes. For 
example, it was suggested that countries could collaborate on and share expertise and 
experiences on using the census as a source of maternal mortality data and on carrying out 
maternal death reviews. Establishing networks through e-mail and other mechanisms was 
considered to be important, and it was noted that WHO could facilitate the formation and 
maintenance of such networks. 
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“Structured” study tours, both within and between regions, were also noted as a means 
for countries to share views and to learn how maternal death reviews, audits, surveillance and 
other such mechanisms can be made to work. This would involve identifying countries, 
which have successfully implemented particular aspects of maternal mortality monitoring and 
evaluation, and sending groups from other countries that wish to institutionalize the same 
types of activities. 

Maternal mortality needs assessments, joint activities for the development of 
protocols and modules for the application of process indicators, and meetings and workshops 
similar to this consultation were also identified as areas for collaboration both between and 
within regions. It was noted that regional consultations, similar to this inter-regional one, 
would be useful to create awareness, share information, and “inspire” countries to strengthen 
their efforts to reduce maternal mortality. It was also noted that policy-makers should be 
included as invitees to increase their awareness of the problem of maternal mortality. 

6.5 What support would you like from WHO at country, regional and 
global levels to help you carry out the strategies and activities 
identified in #2 above? 

Country participants felt that there was considerable support which could be provided 
by WHO to carry out the strategies and activities identified during the group work. They 
noted that WHO should provide technical leadership in the area of maternal health and that 
technical assistance to countries from WHO staff is vital. In particular, they requested that 
WHO help in organizing regional meetings along the same lines as this inter-regional 
consultation to which programme officers, statisticians, epidemiologists and policy-makers 
could be invited. They also noted that WHO can play a catalytic role in identifying funding 
support for countries as well as in bringing together all of the stakeholders. 

Information sharing was felt to be an important contribution for which WHO should 
be responsible, especially relative to information on maternal mortality surveillance, audits, 
etc. It was requested that WHO improve its distribution of new publications to ensure that 
they reach the appropriate people in countries. WHO’s advocacy role was noted, and it was 
emphasized that WHO’s own work plans should address the priority areas identified by 
countries. There was also a need expressed for WHO to standardize indicators and definitions 
of the terms involved in monitoring and evaluating maternal health. 

7. Developing estimates of maternal mortality – past experiences 
and future directions 

Dr Judith Fortney of Family Health International briefly reviewed the background 
relative to the development of the 1990 WHO/UNICEF model-based estimates for maternal 
mortality (more detailed information on the historical perspective is provided in Section 8 of 
this report). She described some of the criticisms of the model and the separate UNFPA effort 
to develop different models. 
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In May 1999, a peer review meeting was organized in Geneva to examine the 
scientific basis for modelling maternal mortality, including the basis for the original model as 
well as for alternative models developed by UNFPA. This peer review involved 
representatives of WHO, UNICEF, UNFPA and other interested agencies, including Family 
Health International, the World Bank, the United Nations Population Division, Columbia 
University, the London School of Economics and Political Science, and the Population 
Council. Dr Fortney noted that since the final report of the meeting had not yet been finalised, 
her summary, as co-chair, should be seen as an interim report. 

The participants of this peer review agreed that the model-based estimates of maternal 
mortality are imprecise but that they are nevertheless useful in terms of orders of magnitude 
for advocacy purposes. They also agreed emphatically that estimates of maternal mortality 
should not be used for monitoring and evaluating programmes, and that more attention should 
therefore be paid to the use of process indicators. 

The consensus of the meeting was that the development of estimates of maternal 
mortality for all countries is a useful and necessary task and that it was critical that such 
estimates be developed through transparent and objective methods. It was further agreed that 
in the development of model-based estimates, sensitivity to the policy implications of the 
modelling strategy is as important as mathematical considerations such as goodness of fit. 
Finally, the group stressed that the margins of uncertainty around values of the maternal 
mortality ratio will be wide whether the data are empirically derived or developed using 
mathematical models.  

The Hill approach (as used by WHO and UNICEF) to preparing estimates for 1995 
was described. The Hill approach models the proportion of deaths among women of 
reproductive age that are due to maternal causes (PMDF) and applies these to the UN 
Population Division’s estimates of reproductive age female deaths to obtain the maternal 
mortality ratio. Efforts had been made to make full use of reported country data and to take 
into account concerns about the previous model. Country concerns had been responded to as 
described below (point 4). 

The Hakkert approaches (a total of 13 alternatives) explored variations on the Hill 
model, using the 1990 estimation data set, correcting for heteroskedacity and internal bias, 
introducing quadratic terms to the equations, and trying to improve goodness of fit while 
retaining relevant explanatory variables. Hakkert’s stated preference was to model the ratio 
directly and test a number of explanatory variables, none of which significantly altered the 
model predictions. The peer review group recommended that trained attendant at delivery be 
used as the preferred independent variable. Hakkert proposed, and the group agreed, to 
confine further development work to one version of his alternative models. In this context, 
the group stressed that directing energies and resources towards refining alternative 
modelling strategies was not likely to be helpful.  

The major conclusions of the peer review are described below. They are grouped 
according to subject areas, including general issues, use of nationally reported data, use of 
sisterhood data, selection of dependent and independent variables, estimates of live births and 
female deaths in the reproductive age group, next steps, and presentation of results. 
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Conclusions concerning the general issues included that the process undertaken for 
1990 estimates, initiated by WHO and UNICEF, is a valuable means of ensuring that 
estimates of maternal mortality are firmly based on objective, scientific and transparent 
approaches, and that the process should continue and be strengthened. The purpose of the 
estimates is to draw attention to the existence and likely dimensions of the problem, and the 
maternal mortality ratio is not usually suitable for regular monitoring and evaluation of 
programmes. For this, more attention should be paid to process indicators. 

In developing the new estimates for 1995, WHO and UNICEF have made major 
efforts to respond to country concerns including making maximum use of reported country 
data. Suitable modifications have been made to the original model, which directly address the 
concerns expressed by countries. 

Relative to the use of nationally reported data, it was noted that all currently 
available measurement methods tend to underestimate true levels of maternal mortality. 
There is widespread evidence of underreporting and misclassification of maternal deaths in 
all settings and by all methods. It is therefore appropriate to apply adjustment factors in order 
to present a more complete picture of overall levels of maternal mortality. Even RAMOS 
studies, although classified as the “gold standard”, frequently underestimate the maternal 
mortality ratio. It is probable that the proportion maternal among deaths of women of 
reproductive age (PMDF) is generally a more reliable statistic than the maternal mortality 
ratio for all methodologies. 

Regarding the use of sisterhood data, there is compelling evidence that sisterhood 
methods tend to underestimate mortality in general and that there is a need to adjust 
sisterhood maternal mortality data. It was agreed that the more reliable statistic derived using 
this method is the PMDF, and that this should serve as the basis for adjustment.  

For the selection of dependent variables, modelling the proportion maternal among 
deaths of women of reproductive age (PMDF) has the important advantage of bounding the 
estimates. It may be an overestimate in low mortality settings and an underestimate in high 
mortality settings. Although the consensus of the group was a preference for the PMDF as the 
dependent variable, the UNFPA representatives maintained their preference for modelling the 
maternal mortality ratio (MMR). 

For the selection of independent variables, the group agreed that while goodness of 
fit is the primary consideration, several independent variables predict similarly well and the 
choice among them should be driven by policy implications. Criteria for selection of 
independent variables should include universal availability, public health relevance and 
causal relationship to maternal mortality. Skilled attendant at delivery (TRATT) was agreed 
to best meet all of these criteria, and it was agreed that this should therefore be the prime 
independent variable used in modelling. 

For estimates of live births and female deaths in the reproductive age group, the 
group agreed that the United Nations Population Division estimates should be used in 
preference to other sources. In using the UN estimates of deaths of women of reproductive 
age, the effect of AIDS deaths should be excluded for the purpose of analysis. 
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A number of next steps were noted. The group recommended no significant changes 
to the Hill approach beyond using the most up-to-date information from WHO/UNICEF with 
regard to available country data, and using the UN data on deaths of women of reproductive 
age with the AIDS mortality component removed. In addition, Hill should examine the effect 
of age standardisation. The group recommended a number of modifications to Hakkert’s 
model 9, including using the most up-to-date information from WHO/UNICEF with regard to 
available country data and using TRATT as the independent variable. 

Relative to the presentation of results, it was noted that it is important to 
acknowledge and accept uncertainty in both empirical and estimated data. Ranges or 
uncertainty levels should be published for both. All agencies agreed to use the results of the 
agreed-upon process and to show the uncertainty range and observed data as well as a point 
estimate. In addition, estimates of TRATT would be shown alongside the MMR figures. The 
‘orange’ book4 would be updated to present the latest nationally reported MMR as well as the 
modelled data and information on the estimation methodology. 

There was considerable discussion after Dr Fortney’s presentation, particularly about 
the recommendations from the peer review group. Clarifications were made about the Hill 
model relative to the exclusion of AIDS deaths and on the use of the proportion maternal. 
There were considerable negative reactions expressed about using and publishing results 
from two different models. Participants felt that agreement among the technical experts 
should be reached on this issue and that one model should be adopted for the continued work 
on estimating levels of maternal mortality. It was acknowledged, however, that adaptation 
and revision of the model selected would be an ongoing process. 

8. Interpreting data from different sources or methods 

Dr Judith Fortney explained that there are many reasons why measuring maternal 
mortality has not progressed. One of the major factors is that the science of measuring adult 
mortality in general has not progressed near as far as the measurement of other demographic 
variables. She described the evolution of measuring maternal mortality, beginning with vital 
registration and hospital-based studies as the primary sources up to the early 1980s. Vital 
registration data always underestimate maternal mortality, and hospital-based studies are 
useful only for the hospitals themselves – they can’t estimate the number of deaths in the 
population as a whole. 

The 1980s saw the development and application of two other approaches to measuring 
maternal mortality. Reproductive age mortality surveys (RAMOS) try to identify all deaths of 
women of reproductive age. The families of such women are then interviewed and cause of 
death is assigned through verbal autopsies and review by a medical panel. RAMOS studies 
also underestimate the maternal mortality ratio. Typically missed are the deaths of single 

                                                 

4  WHO/UNICEF. Revised 1990 estimates of maternal mortality - A new approach by WHO and 
UNICEF. WHO, Geneva, 1996. 
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women, abortion or ectopic pregnancy related deaths, indirect maternal deaths, and deaths 
due to accidents or suicides. 

In 1985, WHO sponsored a meeting at which several countries reported on maternal 
mortality research. The proportion of deaths of women in the reproductive age group that are 
maternal emerged as an important variable. This proportion was remarkably consistent across 
the various studies. The findings presented at this meeting also included the fact that maternal 
mortality was considerably higher than previously thought. 

The sisterhood method of estimating maternal mortality was developed and tested 
during the late 1980s. The DHS took up this methodology and adapted it, and the DHS 
sisterhood methodology has been applied in more than 35 countries around the world. The 
sisterhood method, however, like other maternal mortality measurement methodologies, was 
found to have built-in bias towards underestimation. In addition, the time period to which the 
estimate applies is unclear and the confidence intervals are extremely wide. 

Modelling was the next step in the process of developing tools to measure levels of 
maternal mortality. Demographers at Johns Hopkins University, at the request of WHO and 
UNICEF, began work on models which could be used. This work is on going; and the model 
used for the 1990 WHO/UNICEF estimates is being refined and alternatives are being 
considered. 

Census surveys have recently been identified as another potential source of 
information on deaths of adult women. The deaths identified can be followed up by more 
expert interviewers who use the verbal autopsy technique to learn about the cause of death. 
This source, however, will also miss deaths, and the methodology is technically complex. 

In conclusion, Dr Fortney noted that model-based estimates will probably continue for 
some time to be an important means of estimating levels of maternal mortality for those 
countries that have no data available. Although modelling avoids the underlying problems 
which are inherent in all other methods, modelling itself is a politically controversial method. 
This is especially so since the estimates produced are most often higher than those produced 
from the routine reporting systems within countries. It is therefore important for the technical 
staff within ministries of health in countries to begin to help politicians and policy-makers 
understand the limitations of measurement and encourage the use of process indicators to 
measure progress and improve programmes, thus preventing maternal deaths. 

9. Strategy development 

The fourth day of the consultation was used for an informal session to provide input 
from country and regional participants on WHO’s revitalization efforts for the Safe 
Motherhood Initiative: Making Pregnancy Safer. Dr Asamoah-Baah, Senior Policy Advisor 
at WHO Geneva, introduced and chaired the session. The global efforts which have focused 
on maternal mortality since the mid-1980s, and the important lessons learned from these 
efforts, were reviewed. During the open forum discussion that followed the introduction, 
participants provided various insights about past experiences and challenges for the future 
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relative to ensuring safer motherhood. At the end of this session, Dr Pem Namgyal thanked 
WHO, on behalf of all of the participants, for organizing this consultation on maternal 
mortality measurement, monitoring and surveillance. 

10. Conclusions and next steps 

A number of issues were raised during the various presentations and subsequent 
discussions throughout the consultation. The most important of these are summarized below. 

1. Consideration should be given to modifying the definition of maternal death to 
comprise a time of death definition, thus eliminating the need to distinguish between 
direct, indirect and fortuitous deaths. WHO is urged to submit proposals to this effect 
to the ICD working group. However, it must be clearly understood that cause of death 
information must still be collected and reviewed in order to formulate appropriate 
interventions. 

2. The ICD should ensure consistency with technical experts in its use of the terms 
“rates” and “ratios”. WHO is urged to submit proposals to this effect to the ICD 
working group. 

3. All methods of measuring maternal mortality are subject to under reporting and 
misclassification, particularly for deaths occurring early in pregnancy, abortion deaths 
and those that occur some time after the termination of pregnancy. 

4. Of the measurement methods currently available, vital registration is potentially the 
most effective and reliable. Vital registration, however, is not complete for maternal 
deaths in any country, and continuing efforts are required for complete ascertainment 
of maternal deaths, through, for example, birth linkage and using multiple sources for 
the identification of maternal deaths. WHO should urge Member States to add a 
“pregnancy box” to death certificate formats and should urge them to improve cause 
of death certification processes.  

5. In settings where there is no alternative source of data on maternal mortality, 
household surveys should be undertaken with caution and countries should be 
extremely careful in their use of scarce resources for methods that provide, at best, 
imprecise results.  

6. The census is a potential alternative source of information on maternal deaths, which 
avoids many of the problems associated with household surveys. The UN system is 
urged to respond to country requests for support in this area. However, countries 
should seek expert technical advice when considering using the census for this 
purpose. Using the census is only appropriate where data on adult mortality is 
collected. Care should be taken to ensure the quality of data and the adequacy of 
analytical skills. The Ministry of Health should be actively involved throughout the 
process. 
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7. In addition to the maternal mortality ratio, countries should consider using other 
indicators such as the maternal mortality rate, the lifetime risk of death and the 
proportion of deaths of women of reproductive age that are maternal.  

8. Indicators that focus on maternal deaths (ratio, rate, etc.) are not the most appropriate 
for monitoring short-term change. Process indicators offer a less expensive alternative 
and are more responsive to change. However, their use in the field is still relatively 
untested.  

9. Further research is needed on the precise mix of process indicators and their relevance 
and feasibility in different settings. Vigilance is needed to ensure that process 
indicators, such as the caesarean section rate, are used and interpreted appropriately. 

10. A major advantage of process indicators is that they can alert health care providers 
(both public and private) to the unmet need in the community they are serving, 
shifting the focus away from the supply of services towards meeting potential 
demand. 

11. Process indicators that measure access to care for obstetric complications should be 
supplemented by indicators measuring access to care for normal deliveries, such as 
the percentage of births with a skilled health care provider. Antenatal care alone, in 
the absence of skilled care during delivery, is not strongly associated with decreased 
maternal mortality. Country participants felt strongly that coverage of antenatal care 
should continue to be monitored as an important component of reproductive health 
care. However, there was agreement that antenatal care is not a strong indicator for 
monitoring maternal mortality. 

12. Any single indicator should not be interpreted as a marker or as indicative of the 
existence of a problem. Further qualitative and in-depth research is needed to identify 
the precise nature of the problems and the needed solutions. Audits, case reviews and 
confidential enquiries are useful tools for providing such diagnostic information. 
Quality of care indicators is also needed. 

13. There is a need to create within countries a critical mass of expertise around the issue 
of measuring and monitoring maternal mortality. Workshops bringing together policy-
makers, programme managers and statisticians/demographers can help foster a shared 
understanding of the issues and challenges. 

14. Before undertaking any data collection effort, careful consideration should be given to 
the uses to which the data will be put and the potential users of the information when 
it is available. Different uses and users will require different degrees of precision, 
detail and analysis. 
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Maternal mortality data from vital registration systems: Overcoming the 
problems of misclassification and under reporting 

Presentation: Dr Cynthia Berg, CDC Atlanta 

Country experiences: Botswana, India, Nigeria, Sri Lanka, Swaziland, Thailand 

Strengths and weaknesses of household surveys (including sisterhood methods) for 
generating maternal mortality data 

Presentation: Dr Cindy Stanton, DHS 

Country experiences: Bhutan, Nepal, Papua New Guinea 

Using censuses for generating maternal morality data 

Presentation: Dr Cindy Stanton 

Country experiences: Zimbabwe 
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Day 2: Tuesday - 13 July 1999 

Using process indicators for monitoring maternal mortality 

Presentation: Dr Deborah Maine, Columbia University 

Country experiences: Kenya 

Action-oriented local data collection including audit, case review, confidential 
enquiry, surveillance 

Presentation: Dr M.J. Wysocki 

Country experiences: Mozambique, Sri Lanka 

Working group session - enhancing national capacities for data generation, analysis 
and interpretation. 

 

Day 3: Wednesday - 14 July 1999 

Presentation of group discussions and general discussion 

Developing estimates of maternal mortality - past experiences and future directions 

Presentation: Dr Judith Fortney, MotherCare/USA 

Country experiences: Nigeria, Thailand 

Interpreting data from different data sources or methods 

Presenting, disseminating and using data 

Conclusions and next steps 

Closure 

 

Day 4: Thursday - 15 July 1999  

Informal session on strategy development 

 





WHO inter-regional consultation on maternal mortality measurement,  
monitoring and surveillance, Geneva 12-15 July 1999 
 
 
 

 

39



WHO inter-regional consultation on maternal mortality measurement, 
monitoring and surveillance, Geneva 12-15 July 1999 
 

40 



WHO inter-regional consultation on maternal mortality measurement,  
monitoring and surveillance, Geneva 12-15 July 1999 
 
 
 

 

41



WHO inter-regional consultation on maternal mortality measurement, 
monitoring and surveillance, Geneva 12-15 July 1999 
 

42 



WHO inter-regional consultation on maternal mortality measurement,  
monitoring and surveillance, Geneva 12-15 July 1999 
 
 
 

 

43



WHO inter-regional consultation on maternal mortality measurement, 
monitoring and surveillance, Geneva 12-15 July 1999 
 

44 



 

 

Annex 3    RESULTS* OF GROUP WORK 

 
QUESTION 1 
How could you use the data you already generate more effectively? For 
example, regular feedback to policy makers, health care providers, women’s 
groups, the media, etc., use of multiple sources of information. 
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Create awareness and sensitization about using existing data among the various 
levels of health care practitioners, women leaders in the community, and policy 
makers, especially new cabinet members and MPs 

X X      X  X    

Sensitize policy makers through workshops and the media  X X      X  X X  

Use messages designed for specific target audiences   X      X  X X  

Ensure that indicators are reconciled before going public; use fact sheets 
produced in collaboration with data collectors and health professionals    X X X X       

Carry out awareness training for health functionaries on interpreting basic 
epidemiological data    X X X X       

Conduct inservice training for health workers on data interpretation X X      X  X    

Motivate and educate health workers X X      X  X    

Empower data user groups at community level    X  X X       

Establish collaboration between data collectors and health professionals    X X X X       

Conduct supervisory workshops on the use of information at all levels of the 
health care system  X            



 

 

QUESTION 1 
How could you use the data you already generate more effectively? For 
example, regular feedback to policy makers, health care providers, women’s 
groups, the media, etc., use of multiple sources of information. 
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Establish discussion forums for data collectors and data users at different levels    X  X X       

Assign obstetrical officers to each province to aid with data compilation and 
interpretation and be responsible for reporting results at central level     X         

Include health variables in the vital registration system X X      X  X    

Expand the application of maternal mortality audits          X    

Strengthen maternal death case review systems  X      X      

Improve the analysis and synthesis of data   X      X  X X  

Prioritize information   X      X  X X  



 

 

 

QUESTION 2 
How could you modify your current data generation, analysis and use activities 
in light of what you have heard during the consultation? For example, you 
may wish to consider process indicators, modification of death certificates 
and/or maternal death reporting forms, introducing maternal death questions 
into the census, maternal audits, confidential enquiries, etc. 
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Include pregnancy status on death certificate X X X  X  X X X X  X X 

Introduce death certificates X             

Make maternal death a notifiable event  X   X X X       

Include maternal mortality questions in the census (if feasible)  X X X X X ?   X X X X 

Train personnel   X      X  X X X 

Train health workers on death certification (pre and inservice curricula)   X X   X  X  X X X 

Improve data quality at all levels   X        X X X 

Institute maternal death audits and case reviews at all levels   X      X  X X X 

Institute maternal death audits on a regular basis in hospitals and on an ad hoc 
basis in the community     X X X       

Develop access-related indicators rather than population-based ones X             

Use process indicators as monitoring tools  X  X X X X X      

Select appropriate indicators at all levels   X      X  X X X 



 

 

QUESTION 3 
An important conclusion that has emerged from the consultation is that 
maternal deaths are generally under-estimated and that maternal death 
ascertainment can be improved by using different sources of information such 
as birth linkage. How would you introduce such a concept into your setting? 
Please provide some examples. 
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Note: Some countries indicated that this question could be a point for discussion 
only. They noted that, in the majority of developing countries, civil registration is 
probably too weak to pursue record linkage to advantage at this time. 

   X X X X       

Increase networking among potential data sources and improve information X X      X  X    

MOH to collaborate with other relevant ministries/organizations to harmonize 
data collection on maternal mortality  X X      X  X X X 

Cross check hospital data with vital registration data   X      X  X X X 

Notify maternal deaths at the community level         X  X X X 

Reduce ill-defined causes of maternal deaths, improve routine MCH/FP 
information system         X     

 



 

 

 

QUESTION 4 
What possibilities can you identify for intercountry and inter-regional 
collaboration on measuring and monitoring maternal mortality and maternal 
health programmes? 
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Initiate intercountry collaboration:              

@ on community involvement  X            

@ with Zimbabwe on using the census to collect maternal mortality data  X            

@ regional meetings for information sharing and “inspiration”        X      

@ with a mix of programme officers, statisticians and policy makers to work on 
one focused task    X X X X       

@ on maternal mortality case reviews X X      X  X    

@ on needs assessment          X    

@ for information sharing X X      X  X    

Initiate structured study tours to share experiences and learn from countries that 
are doing well in specific aspects X X X     X X X X X X 

Joint development of maternal mortality and morbidity protocols and modules for 
process indicators   X      X  X X X 

Initiate networking among countries via e-mail/internet (WHO to facilitate)  X X      X  X X X 



 

 

QUESTION 5 
What support would you like from WHO at country, regional and global levels 
to help you carry out the strategies and activities identified in #2 above? 
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Provide technical leadership, especially for advocacy, to address priority areas in 
WHO plans, and to standardize indicators and definitions of terms   X      X  X X X 

Provide technical assistance:              

@ for activities highlighted under question #2   X X X X X  X  X X X 

@ for using the census  X            

@ for needs assessment          X    

@ to help organize regional meetings which include programme officers, 
statisticians and policy makers    X X X X       

Share information on maternal mortality surveillance X X      X  X    

Improve distribution of new publications X X      X  X    

Play a catalytic role in finding funding support for countries (bring all 
stakeholders together) X X X    X X X X X X X 

 


