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I.        INTRODUCTION

Maternal mortality is among the leading causes,  if not lhe leading cause of death among
women of reproductive age in most of the developing world,  and has been given high priority in
strategies for Health for All by the year 20cO.

The importance of the problem is not always evident from official statistics.   In areas
where the problem is greatest,  most matemal deaths go uuregistered; either entirely so or their
cause is not specified.   There has therefore been a tendency to underestimate the gravity of the
situation.   There is now growing evidence from indireet measures that the problem of matemal
mortality is vast.   It is estimated that at least 5cO 000 women die as a result of pregnancy each
year - most of them from preventable causes such as uusafe abortions or from lack of adequate
health care.

The difficulty of measuring matemal mortality has long proved an impediment to progress
in alerting health planners and others to the magnitude and causes of this problem and hence to
effective interventious on an appropriate scale.

The tabulatious contained in this document are drawn from the WHO matemal mortality
database and represent an attempt to bring together all readily available information on matemal
mortality, especially from countries for which such information is not published in international
publications.   The tabulatious, which were originally compiled as part of a wider review of
matemal mortality and morbidity were first issued in  1985 in response to the many requests
received for information on maternal mortality.   The favourable reception given to the tabulatious
has encouraged us to issue updated versions.   The Second Edition comprised data available until
the end of 1986 and the present document, the Third Edition, contains data available up to the end
of 1991.   The majority of the studies listed are described in detail in A4aema/ Morfalz.oi.. 4 GyobaJ
Factbock.'   The data presented in this document are more concise.   We hope they will prove
useful to research and other workers in the field of women's health.

As in the previous editions, this document contains global estimates of maternal mortality.
Since the last tabulatious were published a considerable amount of new information -based on
community studies and on better information systems - has become available and has made it
possible to reassess the situation and update the estimates of maternal mortality formulated 5 years
ago in preparation for the Safe Motherhood Conference of 1987.   A number of interesting changes
have emerged.   These are described below.   The country estimates upon which the regional and
global figures were built, are derived from a model based on available data and may differ from
figures reported by governments.   WHO technical materials and assistance are at the disposal of
countries wishing to assess their own situation with more precision.

The tabulatious are as complete as it was possible to make them.   There will inevitably be
gaps where additional information exists of which we were not aware.   Anyone having such
information is strongly encouraged to send it to the Maternal Health and Safe Motherhood
Programme,  Division of Family Health,  World Health Organization,  1211  Geneva 27,
Switzerland, thus enabling us to improve the database.

This document is one of a series of informal  information-exchange documents.
Companion documents give information on the Coverage of Maternity Care (document number
WHO/FHE/89.2), on the frequency and mortality of Uusafe Abortion (document number
WHO/MCH/90.14) and on the Prevalence of Nutritional Anaemia in Women (in press).

I   Malcr"/  Mortoti.ty.   A   Gfoba/  Fac/boot.   Compiled  by   Carla  Abouzahr  and   Erica  Royston.   World  Health

organization,1991.608pages(Englishonly);ISBN924590017;Sw.fr.50.-/USS45.00(indevelopingcountries:Sw.fr.35.-
);  Order No.  1930024.
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2.      oVIRvmw
2.1   The present day situation

On the basis of the data tabulated here it is possible to estimate that at least half a million
women die from causes related to pregnancy and childbirth each year.   All but about 4 0cO of
these deaths take place in developing countries which account for 87% of the world.s births but
99% of the matemal deaths.  (see Table 1.)

Maternal mortality ratios,  (see explanation of terms used under Definitions in Section 4. I
below) which measure the risk of dying from a given pregnancy,  are highest in Africa,  with
figures of up to  1  000 per  loo 000 live births reported in several rural areas;  ratios of over 5cO
have been rqurted in some cities.   The risks of pregnancy are considerably higher in Western,
Central and Eastern Africa than they are in Northern and Southern Africa.   Overall in sub-Saharan
Africa high matemal mortality ratios are compounded by high fertility - an average of 8 live births
per woman and possibly  10 pregnancies per woman is not uncommon.   An African woman's
lifetine risk of dying from pregnancy-related causes is thus often grcater than  1  in 20.

Maternal mortality in Southern Asia is also very high.   Recent community studies in rural
Bangladesh, for example, found ratios of approximately 6cO.   In rural Anhdra Pradesh, India, a
1984-85 study found a ratio of 874.   Whilst fertility rates are not quite as high as in Africa,
Southern Asia with its dense population accounts for nearly half of the world's matemal deaths for
29% of its births.   In contrast, ratios in East Asia are quite low.   A recent study from China,
however, shows considerable variations, with a ratio of 50 in urban and  115 in rural areas.   In
remote rural areas the ratio was above 2cO.   Ratios in Southeastern and Western Asia, whilst on
average not as high as in Southern Asia, are still in excess of 7cO in some areas.

Most of the data pertaining to Latin America are based on civil registration and therefore
tend to be underestimates.   A number of recent studies have made it possible to assess the degree
of under-reporting, which in some cases is as high as 60%.   This means that in many countries
ratios are considerably higher than was previously thought.   It is estimated that the average for
this area is 200 per  100 000 live births.   Except for some parts of the Caribbean, the risks of
pregnancy are lower in Latin America than in Africa and most of Asia, despite a large number of
abortion deaths.

The risk of dying as a result of a given pregnancy in the richest developed countries is at
least  100 fold smaller than in the poorest countries in Africa and Asia.   Maternal mortality ratios
in Western and Northern Europe are about 10 or lower.   In Southern and Eastern Europe they are
slightly higher, but, with the notable exception of Romania which had, until recently, very high
mortality due to abortions, they are rarely more than 30.   Ratios in Australia, Canada, Japan,
New Zealand and the USA are in line with those in Europe.   Allowing for under registration, for
which there is now ample evidence,  it is estimated that the developed countries as a whole have a
maternal mortality ratio of about 26 per  loo 000 live births.   Coupled with low fertility this
means that only between 4,OcO and 5,000 maternal deaths a year - one percent of the total - occur
in the developed world and that a woman living in a developed country has only a  1  in 2 000 risk
of dying from pregnancy-related causes.
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Table 1,

WII0 ESTIMATES OF MATERNAL MORTALITY
(around  1988)

REGION LIVE MATERNAL MATERNAL MORTALITY LIFETIME TOTAL
BIRTHS DEATHS Per loo 000             Per loo ooo RISK RERTn,ITV
brmus Thousands live births                  women

WORID 137.6 509 370 39 (1  in 73) 341

DEVELOPINGCOUNTRIES 120.3 505 420 50 (1  in 57) 3.81

DEVELOPEDCOU-Est 17.3 4 26 1 (1  in  I,825) I.91

ARICAEdstenMiddleNorthernSouthernWestern 26.7 169 630 116 (1  in 23) 6.1

8.8 60 680 138 (I  in 20) 6.8

3.0 21 710 135 (I  in 20) 6.2

4.9 17 360 53 (1  in 52) 4.9

1.3 4 270 35 (1  in 74) 4.6

8.7 66 760 154 (I  in  18) 6.8

ASIA*Edstern.South-tenSouthernWesternLATINAMERICACaribbeanCentralSouth 81.2 310 380 39 (1  in 71) 3.4

24.6 30 120 8 (1  in 326) 2.3

12.5 42 340 37 (1  in 77) 3.5

39.64.4 224 570 80 (1  in 35) 4.6

12 280 41 (1  in 67 4.9

12.20.83.58.0 25 2cO 22 (I   in  131) 3.4

2 260 24 (1  in  122) 2.9

6 160 19 (I  in  150) 3.7

17 220 23 (1  in  126) 3.3

[RT#EARN
4.0 1 12 1 (1  in 4,cO6) I.8

I  EunopEIOCEANIA* 6.4 1 23 1 (1  in 2,288) 1.7

0.2 1 6cO 79 (1  in 32) 4.8

I ussR 5.2 2 4513 (I  in  863) 2.3

* Japan, Austraha and New Zechnd have been excluded from the regional estimates, but are included in the total for developed countries.

Maternal deaths and matemal moltanty  rates/ratios are VVHO  E§timates.  Number of births  for  1988 are estimates  for  1985-90 from  I/IV`E==gro:;i=.i-i.#ir:r-:-=i-;a-;;ir;i:s-..-'is;-ir;aiesandprojechonsasassessedinlggo.Now¥oik,Dap&rtmeutotlntend`ondBconwh`owi

Social Affairs,  United Nations,1991.
Figures may not add to totals due to  rounding,

!`         J:     ,         EL     `     ,,',         +                I,i`i+A,      ,Lf     iLI,A        ,I
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2.2        Changes since l983

Comparing the new information on maternal  mortality with that available 5 years ago
shows that pregnancy and childbirth have become safer for women in most of Asia and in parts of
Latin America.   In contrast, the situation has changed very little for women in most parts of sub-
Saharan Africa where the increased number of births has led to a parallel  increase in the number
of maternal deaths.  (see Table 2.)

Comparisons of the present estimates with those made 5 years ago must, however, be
treated with caution, because it is not immediately apparent which of the changes are real and
which are due to better information which has become available in the meantime.   For example,
in the earlier period the figure for China was thought to be around 50 deaths per  loo 000 live
births, but a recent nation-wide study has shown it to be nearer  loo. The seemingly large deelines
in Northern and Southern Africa are also largely due to better information.

The risks associated with pregnancy and childbirth are,  at the global level, about 5%
lower than they were 5 years ago.   However, because over the same period the number of births
has increased by some 7%, the total »zowZJcr of maternal dcaths remains almost unchanged.   In
developed countries the number of births has fallen slightly and the  13%  fall  in the matemal
mortality ratio has led to an equivalent fall in the number of matemal deaths.   Aside from areas
where an apparent increase in maternal mortality is attributable to better information,  such as in
the Caribbean, the only real  increases in matemal mortality have taken place in sub-Scharan
Africa,  where increases in the risks of pregnancy and childbirth (the matemal mortality ratio) have
been aggravated by very large increases in the number of births. The resulting situation is the
worst in the world and reflects the deteriorating economic and health conditions.

A number of good studies from Latin America have made it possible to assess the degree
of underreporting in official figures and to make more reliable estimates of the current situation.
With a few notable exceptions such as Haiti and Bolivia, most countries in the region have
matemal mortality ratios lower than 2cO deaths per  loo OcO live births.   The number of matemal
deaths in the region as a whole appears to have declined by about one quarter.   There are also
signs of improvement in Asia, where falls in both the risks of pregnancy and the number of deaths
are apparent in all sub-regions except Eastern Asia (see note about China above).

;a   .a:   ,,,?„   i       i  S  L    -ij
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Table 2.

CHANGES IN MATERNAL MORTALITY
(around  1983 and  1988)

REGION LIVE BIRTHS MATERNALDEATusThousands MATERNAL MORTALITY

brmus Per loo 000 live births

1983 1988 1983 1988 1983 1988

WORLD 128.3 137.6 500 509 390 370

DEVELOPINGCotJrrmES Ilo.I 120.3 494 505 450 4201

DEVELOPEDCOUNIRIES* 18.2 17.3 6 4 30 261

ALFRICA 23.4 26.7 150 169 640 630

Edstern 7.0 8.8 46 60 660 680

Middle 2.6 3.0 18 21 690 710

Northern 4.8 4.9 24 17 500 360

Southern I.4 I.3 8 4 570 270

Western 7.6 8.7 54 66 7cO 760

ASIA, 73.9 81.2 308 310 420 380

ELtern, 21.8 24.6 12 30 55 120

Southustern 12.4 12.5 52 42 420 340

Southern 35.6 39.6 230 224 650 570

Western 4.1 4.4 14 12 340 280

LATINAMERICA 12.6 12.2 34 25 270 2cO

Caribbean 0.9 0.8 2 2 220 260

Central 3.7 3.5 9 6 240 160

South 8.0 8.0 23 17 290 220

NORTHERNAMERICA 4.0 4.0 1 1 12 12

I  EunopE 6.6 6.4 2 1 27 23

I  ocEANIA* 0.2 0.2 2 1 3cO 6cO

I  ussR 5.2      I        5.2 3 2 5o  I                           45

* Japan, Australia and New Zcaland have been excluded from the regional estimates, but are included in the total for

developed countries.  Maternal deaths and maternal mortality ratios are WHO Estimates.   Number of births for 1983 are
es`in;res tor \980-85 hem UN Demographie indiealors Of counlries.. Eslimales and projections_as Tsess.:d. ir I xp.
New York,  Department of lnternational Economic and Social Affairs,  United Nations.  1982.   Number of births  for-\988 ue :stirrLtos tor \98S-90 from UN Demographic indicators Of countries.. Estinales and pro¢echous as assessed in

J990.   New York,  Dqurtment of International Economic and Social  Affairs,  United Nations,1991.
Figures may not add to totals  due to  rounding.

L`,  ``,       Fi``r-pal.   ,-
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3.        EXPLANAHONS

3.1   DerLnitious

ln accordance with WHO usage and the definitious laid down by the International
Classification .of Diseases, previous editions of these tabulatious used the term maema/ morridri.ty
rate to describe the ratio of maternal deaths to live births, which measures the chance of dying
from a given pregnancy.   Considerable confusion has arisen because the term mafcrra/ morridrl.ty
rote correctly relates maternal deaths to the number of women of reproductive age,  and is widely
used in this sense.   To bring the terms used  in this document in line with those used  elsewhere the
following definitions have been used  in this edition of the tabulatious:

Maternal mortality ratio -   the number of matemal deaths divided by the number of live births.

Maternal mortality rate -     the number of matemal deaths divided by the number of women of
reproductive age.

In all  instances,  maternal  mortality ratios are expressed as per  100 0cO (live) births.   The
ratios are those given in the source and hence conform to the definition used by the author of the
data.   The exact definition used is not always clear, particularly as regards the inclusion of
abortion-related deaths.   Where the source speeifically indicates that abortion is included this is
indicated in column  11.   Conversely,  where abortion is specifically excluded this is also  indicated.

3.2  Sources of information

The data presented in the tabulations, and the matemal mortality database of which they
are a printout, are based on information readily available at the headquarters of the World Health
Organization - in the library,  in the documentation centres and in the possession of individual
members of staff.   All relevant data bases - e.g.  MEDLINE, POPLINE - were searched,  as were
national yearbooks, the reports of consultants, needs assessment missions, evaluation studies, etc.
Helpful colleagues around the world who know of our interest also provide information. The
database is as complete as it was possible to make it with the resources available.

All data sources are listed in Section 6.   For ease of identification and in order to avoid
confusion, the four digit number of the source corresponds to its accession number on our
database -the numbers listed in section 6 are therefore not contiguous.

Most of the country information summarised in the tabulatious is analysed and described
more fully in McteniaJ Mo#a/I.ty..A  GJoba/ Factbook.  (see footnote on page  I.)

3.3  Geographic coverage

All countries of the world are included in the database and some information is available
for  145 of the  150 countries listed.   These countries account for over 96% of all births in the
world in  1985-1990.   Emphasis was placed on obtaining information relating to countries which
do not have wellrdeveloped and reliable registration systems.   Countries are arranged by UN
regions.

3.4  Methods of estimation.

The total fertility rate,  as well  as the annual number of births and the number of women
of reproductive age which were both used to calculate the ratios, rates,  lifetime risk and the
number of deaths,  are United Nations Population Division Estimates,  as given in  UIV
Demographic indicators Of countries.. Estimates and profectious as assessed in 1990.   Now York,
Department of International Economic and Social Affairs,  United Nations,1991.
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The number of matemal deaths and hence the ratios, rates and lifetime risks, are WHO
estimates.   These were obtained as follows:-

For countries with good registration systems the matemal mortality ratio based on these
was corrected for underreporting, using factors derived from several recent reproductive age
mortality studies.

Where good community studies exist, the results of these were used.   If necessary, the
results were weighted for urban-rural and/or socio-economic differentials.

Where no reliable data - or indeed no data at all - were available, the logistic regression
curve obtained by plotting maternal mortality ratios ®ased on good community studies or
adequate registration data only) against a number of demographic indicators - particularly female
life expectancy -   and other development indicators, was used to estimate the ratios.   Needless to
say, all the ratios,  including the estimated values so obtained, were weighted by the number of
births or converted into the estimated number of deaths, before being added together to obtain
regional and global estimates.   The logistic curve also provided a useful tool for assessing whether
ratios obtained from civil registers, studies or other sources are plausible.

The life-time risk was calculated using the matemal mortality ratio and the total fertility
rate,  increased by  10% to allow for pregnancy wastage.

3.5   layout of the tabu]ations

Each line in the tables in Section 4 represents one survey, study or other piece of
information.   When a given source deals with more than one hospital, population group, or point
in time,  each  is assigned one line.

From left to right the table shows:

Colurm  1

Colurm 2

Colurm 3

Colurms 4, 5 and 6

Colurus 7. 8 and 9

Colurm  10

Colurm  1 1

Colurm  12

Colurm  13

Colurm  14

The name of the country and the location to which the ratios refer.

The year to which the data refer, or if this is not known, the year of
publication of the information followed by the letter P.

shows ratios based on civil registers.

show ratios based on community data,  i.e.  relating to maternal deaths and
births occurring in a given population, regardless of whether they took place
in hospital or at home.

relate to hospital-based data.   Where the information was given in the source
the ratios are shown separately for booked patients (Column 7) and
unbooked patients (Column 8).   Where no separation is possible the ratio is
shown in Coluirm 9.   In a few  instance both disaggregated and aggregated
ratios are shown.

shows ratios obtained from other sources,  e.g.  government estimates.

shows, where this is known,  whether the data include abortion deaths.

lists the principle source of information.

contains notes most usually the name of the institution to which the data refer.

gives the source of information,  detailed in section 6.

„           ,      i---#            +`"      ,      i.y        i,i-.i.?i
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3.6   Abbreviations.

abort.
CDC
D.,  Dem.
DHS
E
EMRO
Excl.
FIGO
Govt
Hlth
HOsp.
IBRD
ICMR
Incl.
Inst.
Mat.
N
P
PAHO
priv.
R.'  Rep.
RAMOS
S.

U.
UN
UNICEF
UNFPA
Univ.
WHO
WPRO

abortion
Centres for Disease Control
Democratic
Demographic and Health Survey
estimated
WHO Eastern Mediterranean Regional  Office
Excluding
International Federation of Gynaecology and Obstetrics
goverrment
health
hospital
World Bank
Indian Council of Medical  Research
including
institutional
maternity
northern
year of publication
Pan American Health Organization
private
Republic
Reproductive age mortality survey
Socialist
United
United Nations
United  Nations Children's Fund
United  Nations Population Fund
University
World Health Organization
WHO Western Pacific Regional Office
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4.

MATERNAL MORTALITY

TABULATI0NS OF AVAILABLE INFORMATION

BY COUNTRY
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