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1. Introduction 
 
 
 

In 1996 the World Health Organization (WHO) and the United Nations Children's Fund 
(UNICEF) published revised maternal mortality estimates for the year 1990. These estimates 
were widely disseminated and used by international agencies and others. For example, they 
were reported in WHO=s World Health Report, in UNICEF=s The Progress of Nations and The 
State of the World=s Children, in UNFPA=s The State of the World=s Population and in the wall 
chart on Basic Social Services for All 1997 produced by the United Nations Population 
Division. The estimates generated considerable comments from national governments, most of 
which focused on the differences between these figures and those officially reported by 
governments themselves.  
 

In October 1997, an international technical consultation on Safe Motherhood took 
place in Sri Lanka. The objective was to share lessons learned over the past 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 
of measuring maternal mortality, increased efforts should now be directed to measuring 
process indicators such as those recently issued 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:  
 
< there was not enough participation in the development of the revised estimates by 

regional and country representatives;  
< there were concerns about some of the input data used for the model and the country 

classifications; 
< there were concerns about adjustment factors applied to sisterhood survey results.  
 

Following further discussions among countries, agencies and WHO Regional Advisers, 
it was agreed that a number of intercountry workshops should be organised during 1998 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/Panamerican Health Organization in Washington 
from 20-22 April 1998. This report summarises the discussions.  
 

                                                 
1 UNICEF, WHO, UNFPA, (1997). Guidelines for Monitoring the Availability and Use of Obstetric Services. 
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2. Objectives 
 
 
 

The aim of the consultation was to facilitate an exchange of experiences in relation to 
maternal mortality measurement and estimation and to increase understanding in relation to the 
methodological and interpretation issues involved. Specifically, the consultation objectives 
were to:  
 
< provide a forum for the exchange of views on previous estimates of levels of maternal 

mortality; 
< 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; 

< examine and evaluate approaches for developing 1995 estimates of maternal mortality 
based on country inputs and model-based approaches; 

< reach consensus on ways of presenting the estimates to a variety of diverse 
constituencies; and 

< consider alternative approaches to monitoring progress using process indicators. 
 
 
3. Participants 
 
 
 

Participants at the consultation were mainly staff responsible for health information 
generation and analysis within Ministries of Health or from related bodies. The countries 
represented included Argentina, Brazil, Colombia, Cuba, Dominican Republic, Haiti, Jamaica, 
Mexico, and Nicaragua. In addition, representatives from the United States Agency for 
International Development (AID), the Centro Latinoamericano de Demografía 
(CELADE-CEPAL) attended the meeting. Professor Kenneth Hill of Johns Hopkins 
University, Dr Cynthia Stanton of Demographic and Health Surveys, Dr Cynthia Berg of the 
Centers for Disease Control and Prevention (CDC), UNICEF, UNFPA, the United Nations 
Statistics Division, the United Nations Population Division, WHO and PAHO staff members 
participated as technical advisers. A full list of participants is appended in Annex I. 
 
 
4. Adoption of the agenda and appointment of officers 
 
 
 

The draft agenda was agreed without modifications and is attached (Annex II). 
Essentially, the agenda focused on four broad themes: 
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< country experiences in recording and reporting levels and trends in maternal mortality; 
< methodological issues in measuring and monitoring maternal mortality; 
< the development of the revised 1990 estimates of maternal mortality and approaches for 

the development of new estimates for 1995; and 
< innovative approaches for monitoring trends in maternal mortality using process 

indicators. 
 

Ruy Laurenti agreed to chair the meeting and Carla AbouZahr was rapporteur.  
 
 
5. Opening of the consultation 
 
 
 

Juan Antonio Solis (Division of Health Promotion and Protection), Carlos Castillo 
Salgado (Coordinator, Health Situation and Trend Assessment Program, Division of Health 
and Human Development), and Carol Collado (Family Health and Population Program, 
Division of Health Promotion and Protection), of the Pan American Health Organization 
(PAHO) welcomed the participants. The consultation came at an opportune moment given the 
continuing interest in maternal mortality reduction in the countries of the region and the 
consequent high level interest in establishing levels and trends of maternal mortality.  
 

Carla AbouZahr of the Division of Reproductive Health, WHO, Geneva, provided 
some background information and described the method of work for the consultation. She 
noted the significance of the maternal mortality ratio as an indicator of socio-economic 
development and reminded participants that substantial reductions in levels of maternal 
mortality is a goal of major global, international and national conferences such as Health for 
All (HFA), the 1990 World Summit for Children (WSC), the 1994 International Conference on 
Population and Development (ICPD), and the 1995 Fourth World Conference on Women 
(FWCW). She noted that the goal of maternal mortality reduction had generally been phrased 
in terms of achieving significant reductions from 1990 baseline levels. However, in the 
absence of vital registration systems with complete coverage of events coupled with good 
attribution of cause of death through medical certification of deaths, maternal mortality was 
extremely difficult to measure accurately. Even where such systems were in place, active 
follow-up and analysis of deaths of women of reproductive age was needed in order to 
comprehensively ascertain maternal deaths. Few developing countries currently had such 
capabilities and as a general rule, settings where maternal mortality was highest were precisely 
those where the ability to measure it was most limited. It was against this background that 
WHO and UNICEF had developed 1990 estimates of maternal mortality. The WHO/UNICEF 
revised 1990 estimates, which were originally issued in 1996, had generated considerable 
discussion, around a number of key issues, namely, the ways in which countries had been 
classified, the use of household survey data and its adjustment, and the use and manner of 
presentation of the estimates. This consultation would provide an opportunity to address these 
concerns with a view to the development of new estimates for 1995. The increased 
involvement of UNFPA in this process was a welcome development.  
 

Tessa Wardlaw of UNICEF, New York, briefly described the history of UNICEF=s 
involvement in estimating levels and trends in maternal mortality which had accelerated 
following inclusion of maternal mortality reduction among the 1990 World Summit for 
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Children goals. She pointed out the importance of setting a baseline since the goal is phrased 
relative to a 1990 level. In response to country requests, UNICEF field offices were asking for 
support for surveys to generate maternal mortality data. Yet, given the expense involved in 
conducting household surveys to measure maternal mortality, the question was increasingly 
posed as to whether or not this was an appropriate use of limited resources. She observed that 
the maternal mortality ratio (maternal deaths in a given period divided by 100,000 live births 
over the same period) was of limited use in monitoring progress annually or every five years.  
 

In order to properly classify a maternal death it was necessary to know not only the age 
at which the woman died (as is required for infant and under-five mortality), but also the cause 
of deaths, the pregnancy status at the time of death and the timing of death (within 42 days of 
the termination of pregnancy). All three elements were difficult to measure and subject to high 
levels of misclassification and under reporting. Household surveys were commonly used to 
measure maternal mortality but required very large sample sizes and produce estimates with 
wide confidence intervals. The recently developed indirect method - the sisterhood approach - 
required smaller sample sizes but generated estimates that were retrospective and that also had 
wide margins of error.  
 

She concluded that measuring maternal mortality itself was of limited use in 
monitoring progress in the short term. She also pointed out that the effort involved in trying to 
measure the level generally provided no guidance on the interventions needed to reduce it in a 
given setting. An alternative to measuring the ratio directly, that is the impact of programmes, 
was to monitor the processes known to reduce maternal mortality, in other words, to focus on 
process measures for monitoring purposes. Process indicators had a number of advantages over 
impact indicators, for example, they: 
 
< provided information on what actions were needed to improve the situation; 
< were less expensive to measure; and 
< they reflected changes immediately and thus permitted feedback to programme 

activities in a short period. 
 

For these reasons, UNICEF, in collaboration with WHO and joined by UNFPA, 
developed a series of process indicators and recently issued a set of guidelines on the data 
collection, analysis and interpretation of the indicators.* However, process indicators did not 
solve the problem of generating a realistic idea of the magnitude of the problem at country 
level. She illustrated the weakness of the data available using an extract from the WHO 
maternal mortality database showing inconsistent data, year-on-year fluctuations and total lack 
of national data in some instances.2 UNICEF therefore decided, jointly with WHO, that there 
was a need to conduct a systematic review of the data and to attempt to generate estimates for 
countries with no or very weak data - some 90 countries. 
 

                                                 
2 World Health Organization, (1991). Maternal mortality ratios and rates: A tabulation of available information 

(WHO/FHE/MSM/91.6). 
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Since the WHO/UNICEF 1990 estimates were first published in the 1996 edition of The 
Progress of Nations, UNICEF and WHO had kept a systematic record of country concerns 
with the idea of taking these into account in a subsequent revision. This consultation would 
provide an opportunity to share these concerns more widely and encourage more systematic 
discussion of the concerns and the constraints involved in estimating maternal mortality both 
globally and nationally.  
 

Richard Leete of UNFPA, New York, described UNFPA=s support to countries for 
programmes aimed at reducing high levels of maternal mortality, particularly following the 
1994 International Conference on Population and Development. He noted that reliable 
estimates of maternal mortality were unlikely to become available for most developing 
countries where vital registration was not available or incomplete. He noted that a certain 
amount of estimation would continue to be needed in the foreseeable future and stressed that 
UNFPA placed great value on the primacy of national data. 
 

Carlos Castillo of PAHO, Washington, described a recent PAHO initiative to improve 
health outcome and coverage data for the countries of the region. In order to improve 
availability and comparability of a number of basic indicators, including maternal mortality, 
PAHO was encouraging the formation of networks within and between countries in which all 
concerned agencies work together to generate quality data for particular health indicators. The 
aim was to promote systematic and objective analysis and reporting, thereby avoiding the 
situation where different figures are reported depending on the context and who was asking for 
the information. He noted that there was a tendency to report higher levels of maternal 
mortality where there was an expectation of receiving funding for programme activities and to 
report lower levels when it was necessary to demonstrate success.  
 

Dr Castillo noted WHO=s long experience in monitoring health data through the Health 
for All evaluation process which had been ongoing since 1978. One of the major problems 
encountered had been inconsistencies in the data reported from year to year and the general 
lack of comparability across time and between countries. He stressed the role of WHO/PAHO 
in assessing data quality and the Organization=s mandate to develop the normative framework 
for country health information reporting and to provide technical guidance to countries to 
increase their capacities to generate, report, analyse and use health data. In this regard, PAHO 
maintained one of the largest mortality databases worldwide. 
 

More recently, PAHO had been promoting greater attention to the importance of vital 
registration and the use of civil registration data for analysis and monitoring of health 
information. Some countries in the region (Jamaica, Belize) had recently reintroduced the post 
of Registrar General and had started to publish data on deaths after a hiatus of several years. 
A number of countries in the region were now improving local data collection activities and 
had expressed a desire to include maternal mortality surveillance as an integral part of health 
surveillance rather than responding to requests for separate health indicators on an ad hoc basis. 
PAHO had recently reinstated its advisory committee on health statistics to support and advise 
countries on the measurement and analysis of health and mortality indicators. Revised Terms 
of Reference for the Committee were being drafted and the first meeting of the Committee 
would take place later this year. 
 

In response to queries as to what mechanisms PAHO was considering for improving 
cause of death reporting, Carol Collado of PAHO, Washington, noted that a number of regional 
and national workshops on the 10th revision of the International Classification of Diseases had 
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been organised. Some countries in the region (Colombia) had revised the legislation in order to 
promote improvements in the attribution of cause of death and its certification. Roberto Becker 
of PAHO, Washington, noted that most countries of the region used available data on causes 
of death and that it was hoped to improve data quality through PAHO supported activities such 
as training for physicians in death certification and increased intercountry and interagency 
networking. A number of countries had recently added a pregnancy status box to death 
certificates in an attempt to improve ascertainment of maternal deaths. 
 
 
6. Country experiences in recording and reporting maternal mortality 
 
 
 

Elida Marconi described progress in Argentina, where concern about levels of 
maternal mortality led, in 1995, to a systematic effort to reduce misclassification by matching 
death certificates to clinical records. As a result of this initiative it was now believed that the 
extent of misclassification is 53% for the country as a whole. In other words, official estimates 
of maternal mortality should be more adjusted by a factor of 1.53. The results of this analysis 
had been widely disseminated and investigations conducted into the causes of such under 
reporting. It appeared that the time interval between the onset of the complications and death 
was the single most important factor leading to misclassification - the longer the interval the 
more likely was the woman to have died in a specialist service and the more likely was it that 
the original cause of death was forgotten. Poor quality of care was found to be one of the major 
avoidable factors leading to maternal deaths.  
 

Following this investigation, a National Commission for Preventing Maternal Deaths 
was established, reporting to the National Commission on Health Statistics and the 
Commission for the Classification of Mortality. Direct responsibility for health data lay with 
the Provinces. The recommendations of the National Commission had resulted in recent 
improvements in classification of maternal deaths through the surveillance of maternal 
mortality as an integral part of routine health information systems. Several provinces now 
routinely analysed deaths to women of reproductive age. In addition, questions on pregnancy 
status had been added to death certificates. As a result of this improved surveillance, levels of 
maternal mortality now appeared higher than previously. A major conclusion of this work was 
that improvements in information about maternal mortality did not require costly new 
methodologies but should be seen as part of a broader effort to improve health information and 
mortality surveillance. 
 

Ruy Laurenti, describing the Brazil experience, noted deaths of women of reproductive 
age that were identified as probably due to pregnancy related causes, were found, upon 
investigation to be maternal deaths. He stressed the need for improved medical education 
focusing on the importance of data quality. Most medical training focused on clinical aspects 
with little attention paid to the public health implications and the need for data to provide the 
foundation for public health action. In Sao Paulo, for example, the level of under reporting was 
150%, in other word, it was necessary to increase officially reported maternal morality by a 
factor of 2.5. Physicians were found to do an inadequate job when completing death certificates, 
particularly where indirect maternal deaths were concerned. 
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Eduardo Zacca Peña reported that the quality of maternal mortality data in Cuba was 
of such good quality that it not seem to be necessary to obtain estimates using model-based 
adjustment factors. He stressed that Cuba was wrongly classified when the 1990 estimates 
were developed. The civil registration system was first established in 1885 and standardized 
death certificates were introduced in 1891. All births and deaths were registered in public 
health facilities with copies sent to the Ministries of Justice and of Public Health. Registration 
of vital events happened at all levels from primary health care facilities to tertiary level 
institutions. The ICD was used to attribute causes of death. Infant and maternal health were the 
primae priority for the public health system in Cuba and as a result there was a special system 
for the recording of vital health events: information was recorded weekly for every event and 
reported by telephone or e-mail in a timely manner. He pointed out that a lot of effort was put 
into the early identification of pregnant women so as to ensure that they received the full 
programme of health care throughout pregnancy, labour and the postpartum period. Thanks to 
the elaborate system of health information, all the process indicators recommended by 
UNICEF and WHO could be calculated.  
 

Rubén Belitzky reported that in Ecuador research was underway to establish the extent 
of misclassification and to set up continuous surveillance systems for maternal mortality. The 
results of this research were not yet available. 
 

Michel Cayemittes reported that in Haiti, a 1981 household survey reported a maternal 
mortality ratio of 457 per 100,000 live births. However, the survey had encountered many 
problems, having started by prospectively following 11,000 pregnant women but ending up 
with using a sisterhood approach instead. He noted that he would not be surprised if the true 
maternal mortality ratio were closer to 1000 as estimated by WHO/UNICEF. The sisterhood 
study had found levels of 1000 per 100,000 live births in urban areas but only 350 per 100,000 
in rural areas, a result that is counterintuitive and most probably the result of the failure of all 
the respondents in rural areas to declare all their sisters= deaths. In rural areas, data quality 
problems were particularly acute. He welcomed the WHO/UNICEF estimation approach on 
account of its relative simplicity and the need for only two independent variables. Data on the 
required independent variables would be available through the 1995 Demographic and Health 
Survey (DHS) undertaken in Haiti. He expressed concerns however, that the definition of 
trained attendant as used by WHO and UNICEF excluded traditional birth attendants (TBAs) 
which was problematic in Haiti where a substantial proportion of births were attended only by 
the TBA. 
 

Kristin Fox, reported major problems in Jamaica with the vital registration system. A 
study undertaken in 1981-83 found that the level of under reporting of maternal deaths was 
44%, that is, the true level of maternal mortality was almost twice that officially reported. The 
position of Registrar General had recently been reestablished but there was a general belief that 
maternal mortality data continued to inadequately reflect the situation hence a continued 
reliance on survey methods. The most recent estimates gave a maternal mortality ratio of 110 
per 100,000 live births. In order to improve the quality of reporting a surveillance system had 
been set up with regular follow-up and investigation of deaths occurring in health facilities. 
 

Miguel Lezana Fernandez reported that in Mexico reduction of maternal mortality was 
a high priority both in terms of improvements in reproductive health but also as a marker for 
the performance of the health systems as a whole. Vital registration in Mexico dated for the end 
of the 19th century but was known to have problems of under reporting and misclassification. 
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The proportion of deaths of women of reproductive age appeared to have been relatively stable 
over the past decade at around 5%. Because of concerns about quality, a variety of methods had 
been developed to adjust reported data. In rural areas, the sisterhood approach had been used to 
estimate the extent of under reporting and it was thought that officially reported levels should 
be corrected by a factor of 1.5. In urban areas, a system of tracking and investigated probable 
maternal deaths through the analysis of medical records and family reports was in place. The 
level of under reporting appeared to be around 40%, that is, official levels should be adjusted 
upwards by a factor of 1.4. This level of under reporting was almost entirely due to 
misclassification, 60% of which was due to physician error and 40% due to errors by coding 
clerks. The bulk of the miscoding occurred in indirect maternal deaths such as infectious 
diseases, cardiovascular diseases and violence. In addition to these problems with respect to 
the numerator of the maternal mortality ratio there were problems with the denominator with 
a pronounced tendency to overestimate births by some 20% and concomitant apparent 
reductions in the maternal mortality ratio. 
 

Zoila Quiñonez reported that in Nicaragua a verbal reporting system for maternal 
deaths existed but that under reporting was known to be an issue particularly in the parts of the 
country with the highest levels of maternal mortality. Although a standardized maternal death 
form had been designed particularly with midwives (who delivered most babes) in mind, there 
were major lacunae in terms of coverage. Official reports of maternal deaths did not include 
verbal reporting and there continued to be major problems with regard to the reporting of 
indirect causes of maternal deaths. 
 

Elizabeth Gomez reported that in the Dominican Republic a national plan for the 
reduction of maternal mortality had been launched in October 1996. Although a system of vital 
registration existed, there remain problems with regard to attribution of causes of death and 
consequent misclassification. Several studies had been undertaken each one giving different 
estimates of maternal mortality ranging from 67 to 300 maternal deaths per 100,000 live births. 
A recent DHS study using the direct sisterhood method gave a maternal mortality ratio of 230. 
The revised WHO/UNICEF 1990 estimates were thought to be reasonable and were widely 
used. Given the fact that coverage of institutional delivery was 95% there was a general 
consensus that the major problem lay in the quality of care. As a result, there was now greater 
emphasis on the need for an active surveillance system to reduce under reporting and to 
identify the critical quality of care issues that could be addressed. Under the active surveillance 
system, all deaths in women of reproductive age were notified within 24 hours as there was 
systematic case investigation. In addition, there was active surveillance comprising monthly 
visits by the provincial epidemiological units to cemeteries, vital registry offices and health 
care facilities. Once a possible case was identified there was an audit investigation by a 
maternal mortality committee. In recent years, the growing move towards decentralization of 
the health sector had resulted in increased problems with maternal mortality reporting at 
provincial level.  
 

In the ensuing discussion, a number of points were made by participants.  
 
< Several countries in the region continued to face problems with regard both to coverage 

of vital events and, more important, cause of death attribution, particular with regard to 
maternal deaths. 
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< Different countries used different methodologies and had different sources of health 

information which were often poorly documented with the result that it was difficult to 
evaluate the quality and comparability of the data. 

 
< The recent modification to the chapter in the ICD relevant to maternal mortality 

appeared to have exacerbated problems of lack of comparability and inconsistency. It 
was not always clear whether all countries are reporting maternal deaths as 
recommended by ICD. For example, it was frequently the case that indirect causes of 
maternal deaths were classified to the disease category (malaria, TB, cardiovascular 
problems) rather than to the maternal category despite the clear recommendation within 
ICD that the maternal causes should take precedence over other causes of death. 

 
< Whereas several countries had relatively good data collection capabilities, there 

remained major problems regarding the appropriate use of data. For example, in 
Bolivia, vital registration existed but there was no mechanism for processing the 
information and using it to improve programme implementation. 

 
< While the priority must continue to be improvements in national capacities for data 

generation, analysis and use, in the short term it would probably continue to be 
necessary to develop some process to adjust national data to account for under 
reporting and misclassification. Given the variations within the region, it would 
probably not be possible to use only one type of adjustment process for all countries 
and a range of approaches would be needed. It would be important, however, to reach 
a consensus about what kinds of adjustments were most appropriate in different 
circumstances.  

 
< Some countries in the region (notably Cuba) had long-established systems of vital 

registration which had been subject to improvements over the years both as regards 
coverage of vital events and cause of death attribution. In a number of countries 
(Argentina, Mexico), however, while deaths registers were relatively accurate, the 
problem of cause of death attribution remained significant. In some settings, the 
apparently high levels of maternal mortality (even without adjustments for 
misclassification and under reporting) coinciding with high levels of institutional 
delivery were a cause for concern in terms of the quality of care available for pregnant 
women.  

 
< Countries needed to pay increased attention to accurate reporting of coverage and 

completeness of vital registration systems to the United Nations Statistics Division. 
 
< There was a need for further training of national level epidemiological personnel and 

clinicians responsible for death certification in the completion of death certificates in 
accordance with UN Statistics Division and WHO International Classification of 
Diseases guidelines. 
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7. Methodological considerations in measuring maternal mortality 
 
 
 
Vital registration 
 

Violeta Gonzalez Diaz, United Nations Statistics Division, described the value of vital 
registration in developing countries. She pointed out that many countries had good vital 
registration in some parts of the country and that this should be used as the basis for 
undertaking research on appropriate adjustment factors at national levels. Where there was no 
vital registration even practical, model-based estimates would continue to be needed. The UN 
Statistics Division was currently seeking to strengthen its support to countries to enhance their 
ability to capture vital events. Civil registration provides data at both national and sub-national 
levels on a continuos basis allowing for the design and monitoring of, inter alia, health 
intevention programmes. For example, besides providing frequencies on maternal deaths, other 
important variables such as age, cause of death, geographical location and site of occurence, 
place of residence, etc. are routinely collected in well developed civil registration systems. 
These are a few reasons why the United Statistics Division is steadly working for the 
improvement of civil registration and vital statistics systems in all countries of the world. 
 
Cause of death attribution 
 

Cynthia Berg, of the Centers for Disease Control and Prevention (a WHO/PAHO 
Collaborating Centre), described the American efforts to improve the ability of the routine vital 
registration and health information systems to ascertain the levels of maternal mortality . She 
observed that this continued to represent a challenge despite the excellent vital registration 
system in place and the almost universal institutional childbirth. She summarized the United 
States approach to maternal mortality measurement as focusing on three essential questions: 
 
< How many maternal deaths do we miss? 
< Which maternal deaths do we miss? 
< Why do we miss these deaths? 
 

She described different approaches for active case finding of maternal deaths. Because 
vital registration was essentially a passive system for maternal death reporting it could not, by 
itself, be assumed to identify all maternal deaths. More active case finding was needed to 
overcome the biases inherent in the vital registration system. Using a variety of methods to 
improve case finding, recent research had highlighted the extent of under reporting and 
misclassification of maternal deaths in countries with good vital registration.3 She noted that 
despite near universal coverage of vital events and medical certification of cause of death, 
significant proportions of maternal deaths were not classified as such in vital registration 
systems around the world (see Annex III). 
                                                 
3 Atrash, H, Alexander, S, and Berg C, (1995). Maternal mortality in developed countries: Not just a concern of 

the past. Obstetrics and Gynecology 86(4) (II). 
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A recent review of maternal mortality in developed countries found that in the United 
States at least six different sources could be used to identify deaths related to pregnancy. These 
included, in addition to published vital records: 
 
< a manual review of death certificates to identify additional cases in which pregnancy 

had 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, still births, fetal deaths and, 
sometimes, abortion);  

< review of autopsy reports; 
< review of medical records; 
< interviews with family members, health care providers etc. 
 

No single source of information identified all maternal deaths. Moreover, all such 
sources were oriented towards obstetric events with the result that a common shortcoming was 
the failure to record early pregnancy deaths which, in the United States for example, may 
account for up to 20% of all maternal deaths.  
 

In countries with very low rates of maternal mortality very few maternal deaths actually 
occurred in obstetric departments of large hospitals because, when life-threatening conditions 
such as acute renal failure arose the patient was usually transferred to another specialist 
department. If she died there the death would be certified by a non-obstetric specialist and the 
cause of death appearing on the certificate would not necessarily mention the obstetric 
condition which triggered the fatal sequence of events. There were other, more mundane 
sources of error. An enquiry in France found that 17 of the 41 deaths reported as being related 
to maternal conditions by the certifying doctor, were subsequently miscoded by the coding 
clerks. For example, cerebral haemorrhages were classified in "Diseases of the circulatory 
system" instead of "Complications of pregnancy, childbirth and the puerperium". 
 
Use of survey methods for measuring maternal mortality 
 

Cynthia Stanton of Macro International (DHS Project), described how maternal 
mortality can be measured by incorporating questions into on-going (large-scale) household 
inquiries. It was possible to ask questions on pregnancy status and to make one or several 
repeat visits later to ascertain the pregnancy outcome. Alternatively, retrospective surveys 
asked questions about deaths of female household members during a specified time period and 
whether the death was associated with pregnancy or childbirth. Respondents could be 
husbands, parents, other family members, neighbours and community health workers. Such a 
survey in Addis Ababa was based on a sample of households to identify births, abortions and 
deaths over a defined period of time.4 These were then followed up and details of care received, 
social and other characteristics of the women and households, as well as circumstances and 
causes of deaths were recorded. The problem was the large number of households that had to 
be contacted in order to derive reliable estimates of maternal mortality.5 
                                                 
4 Kwast BE et al, 1985. Epidemiology of maternal mortality in Addis Ababa: a community-based study. 

Ethiopian Medical Journal, 23:7-16. 

5 The Addis Ababa study interviewed more than 32,300 households to identify 45 deaths and an estimated 
maternal mortality ratio of 480. At the 95% level of significance this gave a sampling error of about 30%, i.e. 
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The problem with household surveys for studying maternal mortality was the very 
small numbers of deaths that are identified. This was inevitable because even in high mortality 
settings, maternal deaths were relatively rare events. For example, in a setting with a total 
population of 500,000, a crude birth rate of 35 per 1000 and an estimated maternal mortality 
ratio of 500 per 100,000 live births, only 88 maternal deaths would be expected in a given year. 
Assuming an average household size of 5, it would be necessary to visit 100,000 households to 
identify all the deaths. 
 

One way around this problem was to increase the time period over which deaths were 
reported. The study in Addis Ababa used a two-year recall period. However, recall was likely 
to diminish over time; this could be a problem particularly if information was sought on the 
circumstances surrounding the death in order to identify it as maternal and to ascertain the 
cause of death. 
 

Because of the small numbers of deaths reported, the analysis of the deaths became 
problematic also. Both the numbers of deaths and the ratios were likely to fluctuate widely 
from year to year and it was not possible to deduce anything about trends or about the 
effectiveness of interventions to reduce maternal mortality. Moreover, small numbers of deaths 
precluded the investigation of key differentials. 
 

Another problem with such population-based enquiries was the simple omission of 
events. Respondents may have been reluctant to talk about the death of a woman for a variety 
of emotional, social and cultural reasons. Because maternal deaths were comparatively rare, 
and because pregnancy and childbirth were surrounded by tradition and taboo in all countries, 
the reporting of maternal deaths was less likely to be as accurate as reporting of infant deaths. 
And in many settings, the loss of the mother might have entailed the break up of the family unit 
and rendered the reporting of the event extremely unlikely.  
 
Sisterhood techniques 
 

                                                                                                                                                        
the ratio could have fallen anywhere between 370 and 660. In another study in Indonesia, investigators visited 
150 000 households, and recorded 15 000 births to identify 50 maternal deaths. A prospective study in Gambia 
followed 672 women and identified 15 maternal deaths. 
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The major drawback of using household surveys was the expense involved. Household 
surveys were not a cost-effective way of measuring maternal mortality. However, it was 
possible to add questions on maternal deaths on to demographic or household surveys. A 
recently developed technique which made the most of the information so obtained was the 
Sisterhood method.6 The method used the proportion of sisters who died from maternal causes 
to estimate a lifetime risk of maternal mortality and using additional information on fertility the 
maternal mortality ratio was estimated. The method was based on a number of assumptions 
about representativity of the respondents, age distribution of siblings and respondents and 
distribution of maternal deaths by age. This methodology offered a solution to the problem of 
precisely defining a population group about which a respondent could usually provide 
information while, at the same time, minimising the number of households which had to be 
visited in order to obtain information on a large number of women.  
 

The original indirect methodology asked all adults in a household survey questions 
about the survival of their sisters. Respondents were asked four questions: 
 
< the number of sisters (born to the same mother) who had reached the age of 15 years 

and were ever married (or, where relevant, cohabiting); 
< the number of those sisters still alive; 
< the number of sisters who had died; 
< the number of deceased sisters who died while they were pregnant, during childbirth or 

within six weeks of termination of pregnancy.  
 

This information, along with the five-year age group of the respondent, provided the 
basic information for the calculation of life-time chances of dying from maternal causes and 
hence into estimates of maternal mortality by a series of mathematical calculations. Most 
sisterhood studies restricted the respondents to women, probably on the grounds that they were 
more likely to recall pregnancy-related events that happen to their sisters than are brothers. 
 

One practical feature of the method is that it did not require intensive efforts to 
eliminate double-counting because the sisterhood method was based on a proportional 
relationship. The number of living sisters who were counted more than once was, in practice, 
matched proportionately by repeat counting of sisters dying of maternal causes.  
 

The sisterhood method assumed that contact between siblings was maintained 
throughout their lives. Where this was not, in fact, the case (for example, where women left the 
maternal home on marriage and migrated to a different part of the country) there could be 
problems with its application. It also assumed that patterns of fertility for the appropriate 
period were known, relatively stable and high (total fertility rate of at least 3) . An important 
weakness in the estimate derived using the sisterhood methodology was that it pertained to a 
point in time approximately 12 years prior to the survey. Furthermore, the mortality estimates 
were a weighted average of mortality conditions over a lengthy period of time and the degree 
to which they represented an approximate reflection of current mortality levels was uncertain. 
 

The Demographic and Health Surveys had been using a variant of the sisterhood 
approach termed the Adirect@ approach because no assumptions or models were used in the 
                                                 
6 Graham W, Brass W and Snow RW, 1989. Estimating maternal mortality: the sisterhood method. Studies in 

Family Planning, 20:125-135. 
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process for converting the collected data into estimates of mortality. The method required more 
detailed data and necessitated a longer interview with each respondent than was needed for the 
indirect method.7 The data collection procedure involved listing all siblings of the respondent 
and then obtaining information on: 
 
< the survivorship of each; 
< the ages of the survivors; 

                                                 
7 Rutenberg N, Sullivan JM. Direct and indirect estimates of maternal mortality from the sisterhood method. 

Demographic and Health Surveys World Conference. 

< the ages and dates of death of deceased siblings; 
< whether the deaths of deceased sisters were due to maternal causes. 
 

The direct estimation procedure involved computing the number of person-years of 
exposure to maternal mortality and the number of maternal deaths, then dividing the number 
of deaths by the person-years of exposure to calculate maternal mortality. The Adirect@ 
approach was seen as having a number of advantages over the original Graham and Brass 
indirect method. Because it involved taking sibling survivorship histories it requires fewer 
assumptions than the indirect method and was based on data that could be cross-checked 
against other sources of information allowing for quality checks, particularly for completeness 
and plausibility. And because it included information about the time period during which the 
sisters died it was possible to calculate maternal mortality rates and ratios for specific reference 
periods of interest, for example, for earlier or later periods. In theory, this would permit the 
method to be used to monitor changes over time. 
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An internal evaluation of experience in the use of the direct method had been 
undertaken by DHS. This has brought to light some issues which needed to be taken into 
account in interpreting the results.8 For example, an important assumption underlying the 
direct sisterhood approach was that respondents were able to accurately report the ages at death 
of their siblings and the time elapsed since death. In fact, it seemed that in some DHS surveys 
a proportion of data relating to years since death was missing. There also appeared to be 
heaping of the reported deaths (usually around the turn of a decade or quinquennium). A more 
worrying feature of the direct approach related to the way it was used to generate estimates of 
maternal mortality for two contiguous time periods, usually some 7-13 and 0-6 years preceding 
the survey date and the tendency of users to interpret the two figures as indicative of time 
trends in maternal mortality. An examination of the data for selected countries showed that the 
ratios derived using the direct method for the two time periods appeared to fluctuate in 
unexpected ways. In most countries there was a pattern of increasing maternal mortality ratios 
over time; some of the increases were of the order of 50% to 100%. Although a real 
deterioration in maternal mortality rates in recent years could not a priori be excluded, other 
explanations were possible and needed to be examined before any conclusions were drawn. In 
any event, great care was needed in interpreting the data relating to the two time periods 
because of the relatively small sample sizes involved. 
 

Sisterhood methods (indirect and direct) had been used in a variety of settings with 
varying degrees of success. The original indirect approach developed by Graham and Brass 
was developed with rather specific intentions in mind. These included the desire to develop a 
methodology that would provide a rough estimate of the level of maternal mortality to serve as 
a stimulus for action and which was suitable for use in settings where no alternative 
methodology could be used. It was intended to be low-cost and suitable as an add-on to existing 
household surveys. It was never intended that it should be used to monitor developments over 
the short or even medium term. Nor was it thought of as a tool for producing a precise figure for 
maternal mortality. 
 

                                                 
8 WHO and UNICEF, (1998). The sisterhood method for estimating maternal mortality: guidance notes for 

potential users (WHO/RHT/98.27). 

Although the indirect methodology was relatively straightforward, care was, 
nonetheless, needed in its use. The data collection instrument needed careful pilot-testing in 
order to be sure that respondents had a true understanding of the term sister in the vernacular; 
in many settings the word Asister@ was understood far more broadly than is generally the case 
in developed countries. Attention to translation, quality of interviewer training, the 
respondents= understanding of the questions and their purpose, could make the difference 
between a maternal mortality estimate that was accepted and well received and one that was 
not considered credible by the local authorities or policy-makers - an important consideration 
when the estimate was needed for advocacy purposes. Moreover, the authors of the method 
stressed that it should not be used in certain settings where the underlying assumptions could 
not be assumed to hold, for example in zones affected by war, high migration or rapid health 
or demographic changes. 
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A final word of caution about all variants of the sisterhood method. Both direct and 
indirect methods tended to underreport early pregnancy deaths, particularly those related to 
abortion or those that occur among unmarried women. These issues would always be difficult 
to address and under reporting of abortion-related mortality was common to all currently 
available methods for measuring maternal mortality. A direct validation study of the indirect 
sisterhood method for data collection on maternal deaths was recently completed in the Matlab 
area of Bangladesh. This area was unique in having had a Demographic Surveillance System 
(DSS) in operation since 1966. Reporting of maternal and non-maternal deaths of sisters by 
respondents was compared with DSS classification of deaths. Of the 384 maternal deaths for 
which siblings were interviewed, 305 deaths (79%) were correctly reported, 16 (4%) were not 
reported and 63 (16%) were misreported as nonmaternal deaths. Misreporting was most likely 
for all women when induced abortion was the probable cause of death and for deaths to women 
who were unmarried when they became pregnant and died. It was probable that deaths related 
to direct obstetric causes had the best chance of being reported in a sisterhood survey.9 
 
 
8. The WHO/UNICEF revised 1990 estimates of maternal mortality 
 
 
 

Carla AbouZahr of WHO described the Organization=s first attempts to estimate global 
levels of maternal mortality prior to the establishment of the Safe Motherhood Initiative in 
1977. WHO had identified the need for global and regional estimates of the dimensions of the 
problem as a basic prerequisite if the international health and development community were to 
be stimulated to action and if national authorities were to be sensitised to the implications of 
the problem.  
 

                                                 
9 Shahidullah M, (1995a). The sisterhood method of estimating maternal mortality: The Matlab experience. 

Studies in Family Planning. 26:2:101-106. 

Given the paucity of data available in developing countries, it was acknowledged that 
modelling techniques would be needed to produce global estimates of the magnitude of the 
problem. From the start it had been recognised that even in developed countries there were 
problems with misclassification and under reporting. In the first modelling strategies, therefore, 
countries were classified into three groups - developed countries with good vital registration 
and complete cause of death attribution; developing countries with Reproductive Age 
Mortality Studies (RAMOS) of maternal mortality; and developing countries with no national 
data on maternal mortality. Developed country data were adjusted by 50% and then used along 
with the few reliable developing country figures which had used RAMOS techniques to 
estimate a model of maternal mortality using a simple regression of female life expectancy at 
birth. The estimated regression equation was then used to derive estimates for countries 
without data on maternal mortality on the basis of their estimated female life expectancy. This 
approach was used twice, to develop estimates roughly applicable to 1983 and to 1988. In view 
of the lack of sophistication of the model, individual country estimates were never 
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disseminated (though they formed the basis for the calculation of regional and global 
estimates). The two sets of estimates were rather similar (see Annex III).  
 

As interest in maternal mortality grew and more developing countries used innovative 
methodologies to estimate the maternal mortality ratio (notably the sisterhood method), the 
WHO database became ever more complex and it was increasingly difficult to determine which 
of the several estimates of maternal mortality in a particular country was the most appropriate. 
In addition, WHO=s regular exercises to evaluate progress towards Health for All indicated that 
even within countries a number of different figures were in regular use and that it was difficult 
if not impossible to form a judgement as to which figure was most appropriate or most 
comparable with data from other countries. Furthermore, by 1994, it was clear that unless there 
were some baseline figure for 1990, it would be impossible to ascertain the extent to which the 
goals of international conferences were met in the year 2000. The problems were compounded 
by the fact that different funding and technical support agencies tended to use different data 
sets, thus additionally complicating matters within and between countries. As interest in the 
problem of maternal mortality increased, there were frequent requests from countries for 
technical and financial support for carrying out studies of maternal mortality levels. Yet given 
the costs involved, WHO and UNICEF advised that this was not the most appropriate use of 
scarce resources and that efforts should be directed, rather, into the development and 
implementation of programmes to reduce maternal mortality and into the use of process 
indicators for monitoring progress.  
 

It was in this context that WHO and UNICEF agreed to jointly support the development 
of a set of estimates for all countries for the baseline year 1990. It was hoped that the 
availability of such estimates - even if they were model-based and thus inevitably subject to 
unknown margins of error, would help alleviate the pressures to carry out large scale mortality 
studies. The agencies agreed that four underlying principles should guide this work: 
 
< openness and transparency in terms of methodology; 
< use of existing national data as far as possible; 
< application of a systematic approach in all countries, developing and developed; 
< use of the same set of data by all multilateral agencies of the United Nations system. 
 

An informal review group consisting of the agencies most intimately concerned with 
maternal mortality in addition to WHO and UNICEF, namely (UNFPA, UNDP, the UN 
Population Division, the UN Statistics Division, The World Bank, and technical experts from 
The Population Council, MotherCare, Family Health International, Columbia University, The 
London School of Hygiene and Tropical Medicine and the Dugald Baird Centre for Research 
on Women=s Health oversaw the process. Professor Kenneth Hill of Johns Hopkins University 
was asked to provide technical support to the process. 

The initial strategy used by Professor Hill was essentially that already developed by 
WHO, namely modelling the maternal mortality ratio directly on the basis of female life 
expectancy. However the review group considered that the individual country data so derived 
were neither internally consistent or coherent. In particular, the estimates for Latin America 
were considerably higher than was felt appropriate whereas estimates for Asia and Africa were 
lower than expected. Furthermore, modelling maternal mortality on the basis of female life 
expectancy was considered inappropriate given that UN estimates of female life expectancy in 
developing countries were themselves frequently modelled on the basis of infant and child 
survival data. In addition, as the work progressed, there was evidence that some of the more 
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recently developed approaches for measuring maternal mortality such as the sisterhood method, 
appeared to underestimate adult female mortality and, therefore, maternal mortality as well. 
Because of these problems the group agreed to an alternative strategy, namely modelling the 
proportion of deaths among women of reproductive age (15-49 years) due to maternal causes. 
This approach had a number of distinct advantages of which the most significant were that it 
permitted the use of a wider range of national data including data from developing countries 
with complete registration of deaths but incomplete attribution of cause of death and from 
countries that had used sisterhood approaches (the proportion of maternal deaths among deaths 
of women of reproductive age is available from sisterhood studies and it was assumed that even 
if the methodology underestimates total adult mortality, this bias is no greater for maternal 
deaths than for other causes of adult death). 
 

The revised methodology for developing the 1990 estimates was presented by Kenneth 
Hill from Johns Hopkins University. He noted that the exercise was intended to produce 
national estimates of maternal mortality while making optimal use of national data, whether 
from vital registration, censuses, surveys or other sources. An initial strategy to model the 
maternal mortality ratio was abandoned in favour of modelling the proportion maternal of 
deaths of women of reproductive age (PMDF). The advantages of this strategy were better use 
of good registration data, and use of the most reliable characteristics of sisterhood data 
(proportion of deaths pregnancy-related versus level of mortality). 
 

Multiple regression was used to fit a model relating the proportion of maternal deaths 
among deaths to women of reproductive age (PMDF) to a number of independent variables two 
of which had a direct link with maternal mortality (the general fertility rate and the proportion 
of deliveries with a medically trained attendant) and three of which represented dummy 
variables meant to indicate the relative quality or reliability of he estimates of PMDF used. The 
three dummy variables indicated, respectively, whether the PMDF estimate referred to a 
developed country or not; whether the estimates referred to a recent period or to some period in 
the past; and wether they were derived from data considered of good quality or not. PMDF 
estimates could be obtained not only for developed countries over several periods but also from 
various developing countries characterised by relatively high maternal mortality levels and 
having sisterhood-based estimates. The fitted model was successful in explaining a high 
proportion of variance in the estimates involved. 
 

Country estimates were obtained by a variety of approaches, depending on data 
availability. For developed countries, observed maternal deaths were inflated by 50%. For 
developing countries with complete death registration, the PMDF was estimated from the 
model and applied to registered deaths; for countries with sisterhood data, the observed PMDF 
was multiplied by the number of deaths of women of reproductive age derived from the UN 
estimates and projections for 1990; for RAMOS countries, the recorded MMR was used; in the 
remaining 60 or so cases, the PMDF was estimated from the model and the estimated PMDF 
was then applied to the UN projection deaths of women of reproductive age.  
 

Finally, a review of sisterhood estimates of adult mortality was published. Though not 
entirely conclusive, the often large increases in adult mortality over time indicated by 
sisterhood data raise questions about data accuracy, and detailed comparisons of sisterhood 
estimates with alternative estimates of adult female mortality for these countries also suggest 
that the sisterhood method underestimates overall mortality. 
 

During the subsequent discussion, the following issues were raised: 
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< In the selection of independent variables, much depended on the anticipated use of the 

model. If it was to be used to develop baselines estimates it did not matter whether or 
not the independent variable (in this case trained birth attendant) was causally related to 
the outcome of interest. If, on the other hand, the model was to be used for monitoring 
purposes then this did matter. In response, it was noted that whatever the purpose of a 
model it was always better if the independent variable had some a priori connection to 
the outcome of interest. 

 
< The use of a dichotomous variable - developed versus developing country - might not 

be appropriate to categorise all developing countries and a continuous variable such as 
female literacy could be considered instead. However, it was pointed out that the 
sensitivity analyses did not indicate that alterations in these variables made any 
significant difference to the overall result.  

 
< The logic of adjusting developing country data on the basis of a model constructed 

largely on the basis of developed country inputs was questionable. It could be argued 
that developed countries are over represented in the model because they were included 
both as inputs data and in the form of a dummy data quality variable. However, it was 
pointed out that the patterns of residuals did not indicate that a developing country 
model would be in any significant way different from one for developed countries. 
Nonetheless, there was logic to the suggestion that rather than classifying countries into 
developed and developing categories, alternative classification criteria should be 
developed based, for instances, on the proportion of deaths certified by a medical 
practitioner. 

 
< The model was considered appropriate for use in order to calculate regional and global 

totals but its use to develop individual country data was more controversial. The 
estimates the model yielded would be subject to non-random errors, depending on the 
accuracy of the independent variables (general fertility rate, proportion of deliveries by 
trained attendant) and adequacy of the estimate of the number of deaths to women of 
reproductive age, as well as on the issue of whether the model was really able to capture 
the patterns that would apply if data for all countries were available. Estimates for 
specific countries were very likely to be indicative of the general level of maternal 
mortality but their accuracy could not be gauged. In particular, because the model was 
used as a fitting tool and not as a means for the analysis of stochastic effects, the use of 
probabilistically determined confidence intervals was meaningless in this case and 
might be misleading. 

 
< There was sound evidence that even in developed countries with good vital registration 

and almost complete medical certification of cause of death, maternal deaths were 
misclassified into other categories as a result of a combination of diagnostic, reporting 
and codification errors. In any event, dropping the adjustment factor of 1.5 for 
developed countries with good vital registration and cause of death attribution made no 
difference to the overall results. 

< Given the importance of the independent variables in the overall results, particularly 
the proportion of deliveries by medically trained attendants, more work was needed to 
investigate the reliability of these data. WHO has attempted to classify birth attendants 
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more systematically in its recent compilations of data on this variable and work to 
improve the quality of this data was underway.  

 
< A mechanism was needed to evaluate the results of the modelling exercise. How did 

they compare with other socio-demographic variables? Some of the result appeared 
counter-intuitive. However, it was noted that the historical evidence demonstrated that 
levels of maternal mortality did not always change in parallel with other 
socio-demographic variables and that it would be inappropriate to place too much 
emphasis on the latter in evaluating estimated maternal mortality figures.  

 
< The estimated PMDF was multiplied by the number of deaths of women of 

reproductive age to obtain the number of maternal deaths. For countries lacking vital 
registration systems and for those whose vital registration systems did not register the 
number of deaths with sufficient accuracy, the number of deaths of women of 
reproductive age was obtained from the estimates produced by the UN Population 
Division. Questions were raised about the reliability of the UN estimates. The 
representative of the UN Population Division reiterated that for most countries the life 
table estimates used were based on the evidence that each country had. However, many 
countries, particularly in Africa and Asia, did not have information relevant for the 
estimation of adult mortality. In those cases there were few means of testing the 
reliability of the mortality estimates used. Yet, the fact that the mortality estimates used 
by the Population Division had to be consistent with other pieces of demographic 
information for each country lend them considerable credibility. It seemed unlikely that 
any other source of data could provide a more reliable set of country-level estimates of 
the number of deaths of women of reproductive age. 

< There was some discussions about the representativeness of the country data used as 
inputs for the model estimation. However, it was pointed out that results from 
sisterhood studies as well as from RAMOS and other household studies had been 
included in the estimation data set so that it was inappropriate to claim that the model 
was built on the basis of developed country data only. 

 
< Model-based estimates could not be used for monitoring progress at country level. 
 
< Maternal mortality data for small populations, whether derived from modelling 

approaches or from reported figures, were problematic because of random fluctuations. 
 
< For monitoring progress, more use should be made of qualitative and quantitative 

approaches which examined the underlying causes of deaths (medical and non-medical 
factors), identified avoidable factors and pointed out directions for programmatic 
improvements. 

 
 
9. Development of 1995 estimates of maternal mortality 
 
 
 

Participants agreed that estimates derived using modelling strategies would continue to 
be needed for some countries. However, questions remained about how precisely to structure 
the model and for which countries to use model-based estimates. Work should continue on the 
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identification of appropriate country classification criteria. Further work was needed to replace 
dichotomous dummy variables with continuous variables. Consideration should be given to 
modifying elements of the WHO/UNICEF model. For example, there were concerns about the 
impact of the HIV epidemic on estimates for Africa and for parts of Asia. The incorporation of 
additional dummy variables could help take account of the wide variations in the prevalence of 
HIV. 
 

There was little support for the development of alternative modelling strategies. 
Participants felt that any model-based approach would be open to criticism and that efforts 
should focus instead on finding ways of incorporating national data to the greatest extent 
possible by, for example, developing adjustment factors to apply to existing national data to 
account for under reporting and misclassification. 
 
Criteria for country classifications 
 

There was considerable discussion on appropriate criteria for classifying countries 
according to the completeness of vital registration and the comprehensiveness of cause of 
death attribution. There were two issues to be taken into consideration, namely coverage of 
events - births and deaths - and classification of cause of death in adults. With regard to 
coverage of reporting of vital events, there was general consensus that the dichotomous 
division into developed and developing countries was inappropriate since several developing 
countries could legitimately claim to have systems of vital registration at least as good as those 
in a number of developed countries. It was agreed that only countries with an estimated 
registration coverage of 90% or higher (as defined by the UN Statistics Division) should be 
considered as having complete coverage.  
 

Some time was spent on consideration of how to distinguish countries by the adequacy 
of cause-of-death attribution. One proposal was that countries with more than 30%of deaths of 
women of reproductive age classified as due to Asymptoms and ill-defined causes@ should not 
be considered as having good attribution of cause-of-death. However, it was pointed out that 
the proportions of deaths so classified would depend as much on national coding practices as 
on the ability of the system to correctly attribute cause. An alternative proposal, using the 
criterion that a minimum of 70% of adult deaths be medically certified was felt to be more 
feasible. In this regard, it was pointed out that the WHO World Health Statistics Annual, 
reported deaths by age, sex and major cause transmitted by competent national authorities. 
Publication was limited to those countries that reported cause-of-death information in an 
appropriate format and in which the death registration coverage could be estimated as 
reasonably good. In order to enhance the usefulness of cause-of -death statistics for 
international mortality analysis, WHO regularly carried out enquiries among Member States 
with respect to national coding practices and other factors likely to affect comparability. 
Currently, the World Health Statistics Annual included cause-of-death statistics only for the 
following countries: Argentina, Brazil (reporting areas only), Canada,  
 
 

Table 1 
Estimated coverage of death registration and medical certification of cause of death 

(most recent year available) 
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Country 

 
Year 

 
Estimated registration 
coverage % 

 
Adult deaths 
medically certified % 

 
Deaths with ill 
defined causes %  

Argentina 
 
(1991) 

 
(98) 

 
99 

 
2 

 
Barbados 

 
1992 

 
100 

 
 

 
 

 
Belize 

 
1989 

 
79 

 
 

 
 

 
Bolivia 

 
 

 
 

 
 

 
 

 
Brazil 

 
(1991) 

 
(73) 

 
 

 
20 

 
Canada 

 
1993 

 
94 

 
100 

 
 

 
Chile 

 
(1991) 

 
(92) 

 
91 

 
8 

 
Colombia 

 
(1991) 

 
(80) 

 
 

 
6 

 
Costa Rica 

 
(1991) 

 
(95) 

 
71 

 
2 

 
Cuba 

 
(1991) 

 
 

 
100 

 
0.2 

 
Dominican Republic 

 
(1991) 

 
(60) 

 
87 

 
15 

 
Ecuador 

 
(1991) 

 
(70) 

 
 

 
15 

 
El Salvador 

 
1991 

 
69 

 
 

 
 

 
Guatemala 

 
(1991) 

 
(90) 

 
50 

 
10 

 
Haiti 

 
 

 
 

 
 

 
 

 
Jamaica 

 
1985 

 
100 

 
 

 
 

 
Mexico 

 
(1991) 

 
(85) 

 
90 

 
4 

 
Nicaragua 

 
1991 

 
39 

 
 

 
 

 
Panama 

 
(1991) 

 
(76) 

 
82 

 
8 

 
Paraguay 

 
(1991) 

 
(50) 

 
58 

 
17 

 
Peru 

 
1989 

 
43 

 
 

 
 

 
Puerto Rico 

 
(1991) 

 
95) 

 
 

 
1 

 
Surinam 

 
(1991) 

 
(95) 

 
(1982-86) 85 

 
15 

 
Uruguay 

 
(1991) 

 
(100) 

 
100 

 
6 

 
USA 

 
1992 

 
96 

 
100 

 
 

 
Venezuela 

 
(1991) 

 
(81) 

 
90 

 
13 

 
Colombia, Cost Rica, Mexico, Nicaragua,, Paraguay (reporting areas only), Peru, Puerto Rico, 
Trinidad and Tobago, and the United States of America. In Colombia, Ecuador, El Salvador, 
Nicaragua, Panama, Peru and Surinam. The Annual reported only absolute numbers of deaths, 
not rates, because of low coverage of death registration. The situation is summarized in 
Table 1. 
 

Following considerable discussion, an alternative proposal for classifying countries 
according to availability of data was presented and broadly agreed (Table 2). The question of 
how to deal with sisterhood estimates in view of the apparent under reporting of adult deaths in 
sisterhood surveys was not resolved. Nor was there consensus on how to develop adjustment 
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factors for Group B countries with good vital registration but inadequate cause-of-death 
attribution. 
 

Table 2 
Proposed country classifications for development of model-based estimates 

  
 
Grouping 

 
 
Criteria 

 
 
Process for arriving at maternal 
mortality estimates  

 
Group A 

 
 
Countries with complete vital registration of 
deaths and good attribution of cause of death 

 
 
Use reported maternal mortality plus 
adjustment factor 1.5  

 
Group B 

 
 
Countries with complete vital registration of 
deaths and incomplete attribution of cause of 
death (more than 30% of deaths Asymptoms and 
ill-defined@ and/or less than 70% of deaths 
medically certified) 

 
 
Use reported maternal mortality plus 
adjustment factor derived from 
model-based studies or small scale 
adjustment studies 

 
 
Group C 

 
 
Countries with RAMOS data 

 
 
Use unadjusted  

 
Group D 

 
 
Countries with sisterhood data 

 
 
Use reported maternal mortality or use 
proportion maternal and apply to UN 
Population Division estimates of 
deaths of women of reproductive age   

 
Group E 

 
 
Countries with no estimates 

 
 
Use model to derive proportion 
maternal of deaths of women of 
reproductive age and apply to UN 
estimates of total deaths among 
women aged 15-49 

 
 
Independent variables 
 

Carla AbouZahr reported on the WHO experience of monitoring important process 
indicators such as the proportion of deliveries at which the woman receives the assistance of a 
skilled health care provider. WHO had been collecting and analysing this information since the 
mid 1980s and maintained a large database which brings together the information from a wide 
range of sources, including official data, results of national and local surveys and health 
information data. The definition of skilled birth attendant had recently been revised and more 
carefully defined. Skilled health personnel should include only the following categories: 
 

Doctors (specialist or non-specialist) and/or persons with midwifery skills who can 
diagnose and manage obstetric complications as well as normal deliveries. A person 
with midwifery skills has successfully completed the prescribed course in midwifery 
and is able to give supervision, care and advice to women during pregnancy, labour 
and the postpartum period, to conduct deliveries alone, to provide lifesaving obstetric 
care and to care for the newborn and the infant. 

 
Skilled health personnel excluded traditional birth attendants (TBAs) and trained 

traditional birth attendants. In the context of Latin America, this excluded the following groups: 
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partera empirica, comadrona, chae, matrone but included obstera/obstetriz, partera and 
sage-femme. 
 

Information on this variable was largely derived from household surveys, including 
demographic and health surveys, as well as EPI cluster surveys and other community-based 
studies. Data could also be obtained from health information systems but this was problematic 
where coverage was less than total. In estimating this indicator, WHO applied a strict hierarchy 
of data quality with preference given to large-scale, national, demographic and health surveys 
using standardised questionnaires and applying careful quality control techniques. Where no 
other data were available, values for other countries with similar socio-economic indicators 
were used. 
 

Despite careful efforts to maintain the quality of the data, there were a number of 
problems with regard to the reliability of this indicator. Data collection instruments and data 
collection methods were often inadequate. Data from household surveys usually related to a 
period of time rather than a point. Because interviews were generally carried out only among 
married women or those in stable relationships they tended to overestimate coverage levels in 
high risk groups who may have unintended pregnancies. Moreover, because data collection 
instruments almost always asked questions only of women who had a live birth in the previous 
five years, women with adverse outcomes, and those who died themselves, were excluded. 
More seriously, there were important differences in the precise definitions of skilled health 
personnel with the length and quality of training. The needed back-up in terms of supervision, 
logistics, equipment and referral were often lacking or of variable quality. Household surveys 
relied entirely on women=s responses regarding the presence or otherwise of a skilled attendant 
and little has been done to validate women=s responses or to apply standardised criteria to 
permit international comparisons. Finally, substantial variations in coverage due to 
infrastructure changes were likely, as a result of, for example, the application of user fees etc. 
Because of problems such as these, WHO advised that the data should be interpreted as 
indicative or approximate orders of magnitude only an should not be assumed to reflect quality 
of care. 
 
Use and presentation of maternal mortality estimates 
 

Much of the discussion focused on the use and presentation of estimates developed 
using modelling strategies such as that used for the 1990 estimates. The following points were 
raised by one or more participants: 
 
< For small populations with relatively low or moderate levels of maternal mortality, the 

number of maternal deaths was likely to be subject to random fluctuations. Therefore, 
increases or decreases from one period to the next could not be interpreted to mean that 
the situation was deteriorating or improving, since the intrinsic probabilities of dying 
because of pregnancy and its complications might not have changed. In that case, 
adequate estimation of trends in maternal mortality was only possible if data were 
available for a lengthy period and time series methods of estimation could be applied. 

 
< In order to promote more careful analysis and interpretation of maternal mortality data, 

national and international agencies should regularly publish additional measures of 
maternal mortality alongside the ratio. For example, it would be appropriate to issue 
tabulations with the proportion maternal of deaths of women of reproductive age, the 
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maternal mortality ratio, the rate (deaths per 100,000 women of reproductive age) and 
the lifetime risk of maternal deaths as well as absolute numbers of deaths. 

 
< There was some discussion about the appropriateness or otherwise of issuing estimates 

with confidence intervals. However, some participants argued that there were both 
technical and strategic reasons for not insisting on the use of confidence intervals for 
either model-based or survey-derived estimates. Concerns were expressed that 
confidence intervals could give the appearance of "knowledge" without really 
providing any more information about the quality of the estimates obtained. In any 
event, the derivation of "confidence intervals" was not straightforward when the "data" 
were complex estimates from a variety of items obtained from a survey.  

 
< Data derived from sisterhood surveys should list the relevant time period for the data 

and should, if possible, give indications of standard errors. 
 
< For presentation purposes, countries should be grouped into homogenous groupings in 

order to facilitate comparisons across similar sets of data and to discourage 
comparisons between countries with estimates derived using different approaches.  

 
A proposed format for presentation of maternal mortality data was presented and 

generally welcomed. This would show reported national data alongside adjusted/estimated 
data separately for groups of countries, the countries having been grouped according to 
specific country classification criteria. A proposed framework is outlined below (Table 3). 
 

Consideration should also be given to presenting country estimates in broad groupings 
of maternal mortality. 
 
 
10. Approaches for programme monitoring  
 
 
 
Introduction to process indicators 
 

Tessa Wardlaw presented a series of process indicators which have been jointly 
developed by UNICEF, WHO and UNFPA and for which guidelines on use and interpretation 
are available.i Briefly, these process indicators described the major pathway to reducing 
maternal mortality in terms of access to essential obstetric care, appropriate utilisation of such 
services and some aspects of quality of care. An important advantage of these measures was 
that they were relevant not only for monitoring progress but also permitted policy-makers and 
planners to better target interventions to reduce maternal mortality and morbidity, and were 
often derived from routine data or as part of programme implementation thus limiting data 
collection costs.  
 
 

Table 3 
Proposed framework for presentation of maternal mortality data 
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Reported national data 
  

 
Country 

 
 
# of maternal 
deaths 

 
 
Maternal 
deaths as % of 
deaths of 
women aged 
15-49 

 
 
Maternal mortality 
rate (maternal deaths 
per 100,000 women 
aged 15-49 

 
 
Maternal mortality 
ratio (maternal 
deaths per 100,000 
live births) 

 
 
Lifetime 
risk of 
maternal 
death 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
  
Estimated/adjusted data (including confidence intervals where possible) 
  

 
Country 

 
 
# of maternal 
deaths 

 
 
Maternal 
deaths as % of 
deaths of 
women aged 
15-49 

 
 
Maternal mortality 
rate (maternal deaths 
per 100,000 women 
aged 15-490 

 
 
Maternal mortality 
ratio (maternal 
deaths per 100,000 
live births) 

 
 
Lifetime 
risk of 
maternal 
death 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
Estimated/adjusted data 
  

 
Group A 
countries  

 
 
# of maternal 
deaths 

 
 
Maternal 
deaths as % of 
deaths of 
women aged 
15-49 

 
 
Maternal mortality 
rate (maternal deaths 
per 100,000 women 
aged 15-490 

 
 
Maternal mortality 
ratio (maternal 
deaths per 100,000 
live births) 

 
 
Lifetime 
risk of 
maternal 
death 

 
 
Group B 
countries 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
Group C 
countries 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
Group D 
countries 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
Group E 
countries 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
Qualitative approaches and surveillance 
 

For countries with some form of vital registration system in place, but where maternal 
deaths were missed because of inadequate attribution of cause of death, WHO=s American 
Regional Office and CDC Atlanta had developed a guideline on epidemiological surveillance 
of maternal mortality.  
 

While process indicators were useful for monitoring programmes, more detailed 
investigation was needed to diagnose the underlying causes of maternal mortality and identify 
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ways of dealing with them. Health planners could also gather invaluable information by 
conducting small scale analyses of maternal deaths. Ideally, investigators should analyse all 
maternal deaths, whether in a health facility, at home or between the two. In practice, it was 
often possible to identify only the deaths occurring in health facilities. There was, nonetheless, 
much to be learned from an in-depth analysis of these deaths. WHO had developed a guideline 
on conducting a maternal death case review. This started out from deaths identified within 
hospitals or health centres, tracing the path of the woman back through the health care system 
and into the community. The aim was to help health care providers and community members 
understand the factors underlying every maternal death and identify those that could have been 
avoided.  
 
 
11. Conclusions 
 
 
 

In concluding the discussions, Carla AbouZahr summarised some of the discussions 
and made a number of general remarks. She reminded participants of the difficulties of 
measuring cause-specific mortality including maternal mortality, difficulties inherent in any 
attempt to measure relatively rare events. In the light of these considerations, national 
authorities might wish to reconsider whether establishing the maternal mortality ratio was 
worth the time, effort and resources required. None of the methodologies currently available 
for use in resource-limited settings could provide a precise value because all were subject to 
wide margins of error. Sometimes, knowing the maternal mortality ratio accurately was not 
necessary because everyone was already aware that there was a problem and that something 
must be done about it. In such cases, national authorities could opt to use the WHO/UNICEF 
estimates of maternal mortality as a rough guide to the dimensions of the problem in their 
countries. These estimates could serve as a starting point for action, thus permitting countries 
to use vital scarce resources for assessing some of the underlying causes and identifying the 
most appropriate and feasible interventions possible in different settings  
 

It was important to recall what kind of data were required and for what purpose. Data 
might be needed for global level assessment and monitoring or for programme monitoring and 
evaluation. Different measurement approaches would be more appropriate for different 
purposes and it was likely that no one approach would be able to provide all the answers 
needed or to fulfil the different types of data needs. She reminded participants that in other 
disciplines, for example in the economic sector, it was quite usual to have indicators with 
different values according to the different types of data collection methods used. No one piece 
of data provided all the information needed though each offered a piece of the overall picture. 
She encouraged participants to review maternal mortality data derived from different sources 
and using different methodologies in the same way. An example of the effective use of 
different data sources had been given during the meeting by the participant from Jamaica.  
 

There would continue to be a need for model-based estimates for countries with no data 
and model-based adjustment factors could also serve a use in drawing attention to possible 
problems of under reporting and misclassification in countries with some information on levels 
of maternal mortality. In order to develop a deeper understanding of levels and trends in regard 
to maternal mortality it was important to use a range of approaches, including vital registration 
where feasible, community-based surveys if necessary, surveillance, process indicators and 
qualitative reviews. 
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The role of WHO as a technical agency in international public health was to set 
standards in health care delivery, monitoring and evaluation and to work with countries and 
partner agencies to apply them. Inevitably this was a complex and ongoing process. The 
objective was to respond to country needs and strengthen national capacities for data 
generation, analysis and use.  
 

Ms AbouZahr expressed particular thanks to PAHO for hosting the consultation and to 
UNICEF and UNFPA the co-organisers.  Finally, it was proposed that the consultation be seen 
as simply the first step in an ongoing process of information exchange and sharing of 
experiences. Increased networking between countries would help strengthen the understanding 
of the complexities involved in measuring maternal mortality. WHO, UNICEF and UNFPA 
were greatly looking forward to receiving further inputs from countries as they continued to 
address this complex issue. 
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ANNEX III 
Under-reporting of maternal deaths in official data  

- selected studies 
 

 
  

 
Country 

 
 
Date 

 
 
Official 
deaths 

 
 
Source of 
official 
data 

 
 
Additional 
deaths 

 
 
Sources of 
additional 
data 

 
 
Total 
deaths 
identified 

 
 
% of deaths 
missed 

 
 
England & 
Wales (1) 

 
 
1982-84 

 
 

163 

 
 
Mortality 
statistics 

 
 

46 

 
 
Confidential 
enquiries 

 
 

209 

 
 

22 
 
 
United 
Kingdom (2) 

 
 
1991-93 

 
 

140 

 
 
Mortality 
statistics 

 
 

88 

 
 
Confidential 
enquiries 

 
 

228 

 
 

39 
 
 
USA (3) 

 
 
1974-78 

 
 

1,949 

 
 
Vital 
statistics 

 
 

606 

 
 
Special study 

 
 

2,555 

 
 

24 
 
 
France (4) 

 
 
1988-89 

 
 

24 

 
 
Vital 
statistics 

 
 

30 

 
 
Manual review 
of death 
certificates 

 
 

54 

 
 

56 

 
 
Puerto Rico (5) 

 
 
1978-79 

 
 

17 

 
 
Vital 
statistics 

 
 

45 

 
 
Manual review 
of death 
certificates 

 
 

62 

 
 

73 
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10.30-11.00 

 
Coffee/tea 

 
 

 
 

 
11.00-13.00 

 
Country presentations on measuring maternal 
mortality 

 
Country representatives 

 
UNSD 
CELADE 

 
13.00.14.00 

 
Lunch 

 
 

 
 

 
14.00-14.30 

 
Early approaches to estimating maternal 
mortality 

 
Carla AbouZahr, WHO 

 
 

 
14.30-15.30 

 
1990 estimates of maternal mortality 

 
Ken Hill, Johns Hopkins University 

 
 

 
15.30-16.00 

 
Coffee/tea 

 
 

 
 

 
16.00-17.30 

 
Country reactions to 1990 estimates 

 
 

 
UN Population Division  
CELADE 



 
 
 
Day 2 - 21 April 1998 
 

 
Time 

 
Topic 

 
Presenter 

 
Facilitator/chair 

 
9.00-10.30 

 
Methodological considerations in measuring maternal 
mortality 
< vital registration  
< cause of death attribution 
< measuring adult mortality 
< survey methods  

 
 
CST Adviser Santiago, Chile, Mr R Hakkert 
UNSD  
CDC Atlanta 
UN Population Division 
Cindy Stanton, DHS 

 
 
Richard Leete UNFPA 

 
10.30-11.00 

 
Coffee/tea 

 
 

 
 

 
11-00-12.00 

 
Development of 1995 estimates of maternal mortality 
< Basis for country classifications 
< Completeness of vital registration  

 
 
Ken Hill 
UNSD 

 
 

 
12.00-13.00 

 
Development of 1995 estimates of maternal mortality 
< Using results from sisterhood surveys 

 
 
Cindy Stanton, DHS 

 
 

 
13.00-14.00 

 
Lunch 

 
 

 
 

 
14.00-15.00 

 
Development of 1995 estimates of maternal mortality 
< Independent variable 

 
 
Carla AbouZahr, WHO 

 
 

 
15.00-15.30 

 
Use and presentation of the estimates  

 
Richard Leete, UNFPA 

 
 

 
15.30-16.00 

 
Coffee/tea 

 
 

 
 

 
16.00-17.00 

 
Introduction to process indicators 
 

 
Tessa Wardlaw, UNICEF 
  

 
 

 



 
Day 3 - 22 April 1998 
 

 
Time 

 
Topic 

 
 Presenter 

 
Facilitator/chair 

 
9.00-10.30 

 
Enhancing national capacities for data generation, analysis and 
interpretation 
< qualitative approaches (audit etc) 
< surveillance 

 
 
 
 
CDC Atlanta 

 
 
 
 
 

 
10.30-11.00 

 
Coffee/tea 

 
 

 
 

 
11.00-12.30 

 
Conclusions and next steps 
Closure 

 
Carlos Castillo 

 
 

 
 
                                                 
 


