e A AmLL et (s wursmmmi.

VSR IE

5 A F E M O T H E R H O O D

Maternal Health
and Safe Motherhood
Programme

Research
Progress Report
1987-1992

MATERNAL HEALTH

AND SAFE MOTHERHOOD PROGRAMME
DVISION OF FAMILY HEALTH

WORLD HEALTH ORGANIZATION
GENEVA

WHO/FHE/MSM/94,138
DHSTR.: GEMERAL







LA

Table of Contents

Introduction ........ .. ... .. ... . . 1
Background ........... ... .. ... ..., 3
Overview of the Programme .. ... ... .. ................. 5
3.1 Protocolsreviewed ......... ... 5
32 Funding ..... e e 5
ResearchResults ................ ... .. ............. 7
4.1 Maternal mortality studies . ........................ 7

4.1.1  Epidemiological studies ..................... 7

4.1.2 Social/behavioural studies ................... 8

4.1.3  Intervention/prevention studies ............... 10
42  Matemal morbidity .............. ... ... .. ....... 13
43 Hamorthage ............ ... . ... ... .. ... 16
44 ADEMIA ... e e 17
4.5  Hypertensive disorders of pregnancy ................. 18
46 Infections .......... .. ... i, ... 18
47 Obstructed labour ............ ... .. ... . ... ...... 19
48  Abortion ........ ... ... 20
Programmatic Analysis of MSM Research ................ 21
3.1 Methodology ........ ... ... . 21
5.2 Characteristics of funded studies .................... 21
5.3 Monitoring the progress of studies ................... 21
54  Documents resulting from MSM research ............. 23
Technical Working Groups ............................ 25
Discussion ........... ... ... .. . .. i, 25
Futare Priorities .......... ... .. ............. ... ..., 27
Recommendations and Conclusions .. .................... 29
Referemces . ... ... . ... ... .. ity 30
Annex 1 ... e 34
ABEX 2 e 38
AMBeX 3 e 42
AnnexX d . e 44




Acknowledgements

The original material for this review was prepared by staff of the WHO
Maternal Health and Safe Motherhood (MSM) programme and the Special
Programme of Research, Development and Research Training in Human Repro-
duction (HRP ) for the MSM Scientific and Technical Advisory Group meeting held
inGenevafrom 30 Marchto 1 April 1993. It was thenrevised and rewritten for this
report.

WHO gratefully acknowledges the financial contributions made in support
of researchwithin the Maternal Health and Safe Motherhood programme from the
Governments of Australia, Italy, Norway, Sweden and Switzerland, the Rockefeller
Foundation; the Carnegie Corportation, New York; UNDFP, UNICEF, UNFPA,
and the World Bank.




1. Introduction

omen in developing countries continue to
face high risks of death or serious morbidity
as a consequence of pregnancy. This situa-
tion is likely to be improved only if more cost-
effective interventions are developed to deal with the
conditions causing these deaths. Health services
research has a crucial part to play in improving
understanding of the reasons for high maternal mor-
tality and finding feasible ways of reducing the
number of maternal deaths.
The critical contribution of research in iden-
tifying cost-effective interventions which will im-
prove levels of health for the majority of people living
indeveloping countries hasrecently been highlighted.
The Commission on Health Research for Develop-
ment (1990) considered that health research serves
four main purposes:

1. to identify and set priorities among health
problems;
to guide and accelerate application of knowl-
edge 1o solving health problems;
to develop new tools and fresh strategies;
and

toadvance basic understanding and the fron-
tiers of knowledge.

The priority stressed by the Commission is
toconcentrate on “essential national health research™,
Itconcluded that this type of research is acritical link
to equity in development and “...every nation, no
matter how poor, needs to conduct health research
(to)....better understand its own problems, enhance
the impact of resources, improve management, foster
innovation and make a contribution to global
health issues™.

While the Commission was cautious about
identifying global essential health research priorities,
it considered that certain issues are of such impor-
tance, as world concerns, that they warrant very high
priority. One of these issues was seen to be health
services research particularly concerned with repro-
ductive health and directed towards the “...preven-
tion of maternal mortality”,
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This recommendation was made in the con-
text of the Technical Discussions held at the 43rd
World Health Assembly aimed at reducing prema-
ture death rates, the World Bank Health Sector
priority reviews (59, 45) and position papers from
leading scientists (30, 60).

Although there is general agreement on the
need for preventing maternal mortality and morbid-
ity, there are several unresolved issues including
priority areas of research and overall strategies for
the conductof research, For example, research needs
1o be conducted in order to enhance the standards of
practice and education and to develop and maintain
the research culture (meta-research) but it must also
aimto increase scientific knowledge (ortho-research)
(35) and explore methodological issues in maternal
health. Although the first two should be the largest
component of research for the prevention of matemnaj
and perinatal mortality, the latter must not be
ignored (17, 22, 23).

There have been many efforts across popu-
lations to conduct maternal mortality surveys which
provide better understanding of the level, causes and
risk factors. Epidemiologists however should not
only be concerned with the scientific quality of these
surveys, but also that they are used to improve the
situation (17, 54). How effective surveys are, de-
pends on how the information is used to solve the
leading health problems. Cross sectional studies of
maternal mortality should be complemented by
information on other, more prevalent aspects of
women’s health, such as morbidity, using the life
span approach (17).

Clinical and public health interventions need
to be evaluated carefully before they are recom-
mended for wide implementation even if they are
empirically sound (55). There are many examples in
the perinatal field of ineffective interventions and
clinical practices incorporated into programmes. It
is also important that national authorities and re-
searchers from developing countries are active par-
ticipants in the selection of research priorities and
there is a need for long term commitment to their
institutions from funding bodies (4).




WHO’s Tropical Diseases Research
Programme (51), the Special Programme of Re-
search, Developrnent and Research Training in Hu-
man Reproduction (23, 24) and the Rockefeller Foun-
dation supported International Clinical Epidemiol-
ogy Network (20) have all emphasized the combina-
tion of systematic reviews of information and the
involvement of competent researchers to set priorities
and the preparation of well argued (core) research
protocols. ‘

After an implementation period of six years,
areview of WHO’s Maternal Health and Safe Moth-
erhood (MSM)research was carried out toenable the
programme’s Scientific and Technical Advisory
Group, meeting in March/April 1993, to consider the
future directions of its research component.

This review had a twofold purpose: first, to
review and summarize the research results available
so far, drawing out the lessons learnt, and second, to

assess the research programme itself, considering
how iteould be strengthened and/or redirected in the
future. Its specific objectives, therefore, were to:

1. summmarize the results from the completed
studies which have received support and
identify the major lessons learnt from this
work with regard to providing knowledge
necessary for the reduction of maternal mor-
tality; ‘ '

2. assessthelikélihoodthatthcongoing studies
will provide useful information for the re-
‘duction of maternal mortality;

3. assess experience with the implementation
' of the research component and, if appro-
priate, make suggestions on how this might

be strengthened. |
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2. Background

#" HO has been supporting maternal mortality
research since 1984, The increased atten-
tion given to the high levels of maternal
morta]lty and severe morbidity after the 1985 Inter-
regional Meeting on Preventing Maternal Mortality
held in Geneva was in part due to this research (61).
New information was obtained on the high levels and
the underlying causes of maternal mortality in devel-
oping countries such as poor accessibility to mater-
nal health services, non-referral for appropriate
antenatal and delivery care, and inadequacies in the
quality of care. These studies (5, 38, 26, 43),
together with other research carried out around the
sametime (1,15, 30,32,41, 58) suggested that most
maternal deaths were potentially preventable if there
was high coverage of effective antenatal services and
appropriate delivery and postpartum care, However
it was agreed that more knowledge was needed on
how existing technology could be adapted success-
fully to the specific circumstances of populations
with high levels of maternal mortality.

Thisconcern aboutcontinuing high levels of
maternal mortality led to the Nairobi International
Safe Motherhood Conference held in 1987 and at
which the Safe Motherhood Initiative (SMI) was
formally launched. The Director-General of WHO
in his opening address to the Conference emphasized
the crucial contribution of research in reducing ma-
ternal mortality. He noted that:

If we are effectively to apply existing
knowledge in a wide range of different
conditions, much further research is es-
sential. In each country’s circumstances
the particular pattern of preventable
causes of maternal deaths must be clari-
fied; and the potentials for improvemenis
in that country’s own context must be
identified. Health systems research(oper-
ational research, asitis sometimes termed)
is essential to the evaluarion of feasibility
and effectiveness of many recent ideas
and technologies (42).
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The Conference ended with “a call to ac-
tion™, which emphasized the importance of applied
research:

We need to carry out additional studies to
gain better country-specific and locale-
specific information on maternal mortal-
ity: its immediate causes, which we know,
and its root causes, some of which we
either do not know or ignore. We need to
have continuous operational researchand
evaluation activities to assess the effec-
tiveness of various programmes, We need

1o use appropriate technologies at all

 levels so that women have better care at
lower cost (52).

It was this reasoning which led to the orga-
nization of the Safe Motherhood Operational Re-
search Programme, with WHO as the executing
agency, The rationale of the programme was that a
necessary precondition for effective services to im-
prove maternal health is establishing, documenting
and then disseminating the crucial knowledge essen-
tial for the reduction of maternal mortality. In
addition, at the country level, active participation in
research is considered to be a very effective way of
stimulating and encouraging the development of
feasible national programmes for the reduction of
maternal mortality and the implementation of known
interventions by health workers (33). When the
WHO programme was expanded in 1990 to be come
the Maternal Health and Safe Motherhood programme
(MSM), the Safe Motherhood Operational Research
programme was retained as the research component
of the enlarged programme and continued as a major
element of WHO’s contribution to the Initiative.

The overall objective of the research compo-
nent of WHQ’s Maternal Health and Safe Mother-
hood programme is to provide new knowledge con-
cerning scientifically valid and socially and economi-
cally acceptable ways of reducing high levels of
maternal mortality and severe morbidity in order that
the global goal of reducing maternal mortality by a
half by the year 2000 can be achieved.




The immediate objectives are to support

research in three main areas:

a, epidemiological and behavioural studies of
the magnitude and underlying causes of maternal
mortality and severe morbidity.

b. operational research concerned with the ap-
plication or adaptation of different technologies or
the evaluation of interventions aimed at improving
maternal health through country specific or collabo-
rative studies;

c. developmentand assessment of iechnologies
necessary for the reduction of maternal mortality,
specific tothe circumstances of high mortality popu-
lations. '

As an essential first step in the organization
of the programme, the Director-General of WHO
convened a Scientific and Technical Advisory Group
(originally known as a Steering Cornrnittee, but later
changed to be consistent with the terminology used
elsewhere in WHO) to guide and advise the Organi-
zation ... on the overall strategy and approaches, on
the issues and questions to be addressed and on the
appropriate mechanisms tobe employed”. Atits first
meeting in July 1987, the Scientific and Technical
Advisory Group agreed that the term operational
research should be used in a “...broad sense to mean
health systems research” and “...a programme of
apphied improvements toexisting health services and
related programmes and the wider adaptation and use
of already known technologies and approaches™ (62).
It emphasized that research priorities should be de-
fined in a focused way and concentrate on areas
which are likely to show an impact in the short term.
It was considered that “...as a first priority, support
(should be given to) operational research which
evaluates initiatives which focus on: (a) improving

access to and coverage of prenatal, intranatal and

postnatal care, and (b) improving the quality of
care”. "

Among the Group’s members “there was
general agreement that family planning was an im-
portant component of safe motherhood. However,

since research in family planning receives consider-
able support from a number of agencies and
programmes (including WHO/HRP), SMI shouid
provide support for family planning service research
only as a component of a broader programme” (62).

In late 1987 the Steering Committee for
Research was constituted to assist the WHO secre-
tariat in carrying out of its duties. The Committee
had its first meeting in early 1988.

The Steering Committee is made up of nine
experts who mettwice a year, usually during the first

weeks of March and September. The terms of
reference for the Committee are:
1.  toreview the research proposals passed to it

by the WHO Secretariat (i.e., those thathave
already passed through the Secretariat re-
view procedure) and make recommenda-
tions as to their suitability for Safe Mother-
hood Initiative support.

2. to advise the Secretariat on appropriate strat-
egies for soliciting research proposals and
assistin drawing up guidelines and informa-
tion materials.

3.  toreviewand monitorthe progress of studies
and advise on the follow-up action.

4. to review programme priorities and, taking
into account technical, political and other
developments, advise on newly emerging
priority areas.

5. Members of the Steering Committee (should) -
act as resource persons for the Secretariat,
providing techncal advice as needed.

The Steering Committee membership was
initially invited to serve for two years. It was
reconstituted in early 1990 for a further two years
with a change of three (one third) of its membership.

* At the end of 1991 the membership of the Steering

Committee was extended for one further year.
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3. Overview of The Programme

3.1 Protocols reviewed

irom 1987 to 1992, over 300 apphications
“ were made to the programme, Of these, 223
were submitted tothe research Steering Com-
mittee, 84 of them being approved for funding. The
approval rate of just under 40% was fairly consistent
over the five year period. Seven of the 84 projects
were excluded from this review. One of these was a
workshop at which no formal research was con-
ducted. Funds for four others could not be sent to the
investigators because of logistic or legal factors. One
continuing research activity taking place in China
was reviewed and approved by the Steering Cormmit-
tee each year for four years, but is considered in this
review as only two projects. Thus, the total number
of studies included in this review is 77. OFf these, 35
were completed by December 1992, 34 were ongo-
ing, while eight had been discontinued. Primary
attention in this report is therefore devoted to the 69
completed or ongoing studies. Reference is made in
chapter 5 to the eight studies terminated before
completion,

TABLE 1.

3.2 Funding

Just under two and a half million dolars
were invested in contracts for direct research project
support from 1987 to 1992. The value of grants
made for the support of individual studies ranged
from US54,000 up to US$382,000. One project, a
multicentre study of the effectiveness of the WHO
partograph in the management of labour coordinated
from WHO headquarters and carried out in centres in
Indonesia, Malaysia and Thailand, accounted for
15% of the total funds available to the research
programme. Setting aside the support provided to
this study, the average grant made for completed
studies was almost US$19,000 and for ongoing
studies just over US$38,000 (table 1). Approxi-
mately 6% of the funds available for project grants
were allocated to the eight studies which had to be
discontinued.

Funds Committed to Research Project Support {US$)

Completed
(incl, partograph)

Completed
(excl. partograph)

Ongoing

Total funds for projects 1,027,743

645,743 1,297,419

Total number of projects 35

34 34

Mean research grant/project | 29,364

18,992 38,159

(SD) (62.698)

(34,309)

"Median 15,633

15,000 20,000

Range 4,000 - 382,000

62,000 4,981 - 150,750
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TABLE 2.  RESULTS OF EPIDEMIOLOGICAL/DESCRIPTIVE STUDIES

Country/Regions Maternal Mortality Ratio: Previously Available*
deaths/100,00Q live births
Malaysia 64 (1990-91) 26 (1989)
Mexico 67 (1989-90) 83 (1983)
China (30 provinces) 95 (1989-90) 50 (1982)
Brazil 09 (1989-90) 97 (1986)
Jamaica 100 (1986) 108 (1981-83)
national
Ecuador 128 (1986) 189  (1985)
national
Guatemala 132 (1986) 113 (1986)
national
Bangladesh, rural 380  (1984-89) 570  (1982-83)
Guinea, Conakry 559  (1989-90) no previous population-based
data for Conakry
Malawi 600  (1989) 269 (1983)
hospitals
Laos 653  (1989-91) 1o previous country wide data
Guinea-Bissau 914 (1989-90) no previous country wide data
URBAN/RURAL DIFFERENCES

Maternal Mortality Ratio:
deaths/100,000 live births

COUNTRY URBAN RURAL
Guatemala (1986} 94 165
Laos (1989-91) 77 1400
Guinea-Bissau (1989-90) 293 1265

*Ref.. WHO/MCH/MSM/91.3, Maternal Monality. A Global Facthook

6 Research Progress Report 1987 -:1992.




4. Research Results

4 onsistent with recommendations made at the

second meeting of the Scientific and Techni-

~ cal Advisory Group to systematize sup-

ported research into major topics, the studies semma-

rizedbelow have been categorized into the following
areas:

. maternal roortality

. maternal morbidity

. hemorrhage

. dnEmia

- hypertensive disorders of pregnancy
. infections

. obstructed labour

. abortion.

B B - R T I SR FUR S

Foreach of these areas, the studies have been
further categorized into one of four types: epidemi-
ology, social/behavioural studies, interventions/pre-
vention, and treatment studies. The 35 completed
studies listed by region and country are shown in
annex 1, and the 34 ongoing studies, subdivided by
category and type, are described in annex 2.

4.1 Maternal mortality studies
4.1.1 Epidemiological studies

Maternal mortality ratios per 100,000 live
births from ] 1 completed studies and selected regions
within them are presented in table 2. Comparisons
are made with data for the nearest year and previ-
ously available from the WHO Maternal Mortality
Global Factbook. The results of a verbal antopsy
study in Laos and another study in Guinea-Bissau
represent the first country-wide data for these coun-
tries and indicate high mortality ratios, For the
remaining studies, the figures obtained are similar to
estimnates already available and confirm urban-rural
differences. They also demonstrate a wide range of
matermnal mortality levels within countries. Several
studies have highlighted the inadequacies of routine
vital registration systems to provide valid ratios due
to incomplete recording of cause of death. Lower
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figures in some instances have been demonstrated to
be a product of under-reporting (36).

A particularly interesting example of the
studies concemed with maternal mortality and its
epidemiological characteristics is the study carried
outin China. Limited support was provided, during
fouryearsbeginning in 1989, toa maternal mortality
monitoring system, operating initially in 21 prov-
inces and extended to all 30 provinces in maintand
China in 1989. This is a non-random sample of
districts within the provinces with a sentinel-like
system and all maternal deaths were identified with
data available from 1983 to 1990. There were a total
of 1,500 maternal deaths and three and a half million
births for each year making it the Jargest maternal
mortality monitoring system in the world.

Matermnal mortality in the eastern and more
central 21 provinces of the country has fallen be-
tween 1985 and 1988 to below 50 maternal deaths
per 100,000 live births, Expansion of the system to
cover all areas of the country including some of the
most deprived parts, resulted in an increased overall
ratio due to higher levels of maternal mortality in the
western and northwestern areas of the country, The
increase in total maternal mortality is mostly due to
a higher proportion of postpartum h&morrhage, by
far the most common cause of death, accounting for
over 50% in 1989, Thus, differences in maternal
mortality betweenregions in China, are related to the
rate of hamorrhage and to circumstances under
which delivery takes place.

A more detailed analysis frorm this data set
demonstrates that the relative risk of maternal death
in China is 2.4 if the delivery takes place at a county
hospital and 3.0 if it occurs at home, compared to
deliveries taking place in provincial hospitals. The
importance of place of delivery in relation to mater-
nal mortality is further confirmed by the observation
thatin 73% of all supported studies, variables related
to “poor delivery care” constituted the most impor-
tant risk factor for matemnal mortality.

In the study in China, during 1990, special
efforts were made to collect additional information
on the 1,173 maternal deaths identified during the




year, At the county (or district) level these deaths

were reviewed by maternal health and obstetric spe- -

cialists to identify patterns of “avoidable™ factors in
these deaths. Qverall it was considered that 87% of
direct obstetric deaths were avoidable. The most
frequent category was that associated with problems
in maternal health services accounting for 48% of
deaths with avoidable factors followed by individual
and family delays in using health care and transport
problems, All these occurred more frequently at the
village and township (68%) than at the county or the
provincial level (32%).

All seventeen studies that examined causes
of maternal death in their final report identified
eclampsia/pre-eclampsia  and  postpartum
hamorrhage as major causes of death and mote than
40% of the studies highlighted death from obstructed
labour, postpartum infections and abortion.
Eclampsia/pre-eclampsia, hamorrhage and infec-
tion were the leading causes of maternal death listed
in these epidemiclogical studies. A related study
(29), not supported by the programme, examined the
risk factors associated with social disparities in very
low birth weight between blacks and whites in the
United States of America, and identified similar
causes. Black women in the USA have more very low
birth weight babies becanse they have higherrates of
hzmorrhage, infections and pre-eclampsia, and these
factors are associated with poor socio-economic
conditions. These are the same factors identified in
the epidemiological studies supported by the
programme as leading causes of maternal death in
many developing countries. This very important
similarity strongly underlines the similar ztiologies
of maternal and fetal compromise.

While studies concerned with the epidemiol-
ogy of maternal mortality continpe to receive sub-
stantial research support, most of the eleven ongoing
studies also include an assessment of the avoidable
factors associated with the maternal deaths identified
and reviewed. This reflectsthe programme’s change
in emphasis in recent years, which is further de-
scribed in section 5.2,

4.1.2  Social/behaviovral studies

Recognizing the importance of socio-cul-
tural and behavioural factors on maternal and infant
health, studies were supported to explore several
aspects of them, These studies were consideredtobe
of particular relevance with regard to issues heavily
influenced by coltural patterns. Three studies were
aimed at obtaining information from women and
health workers on their knowledge, attitude and
practices related to maternal health and health ser-
vices. Surprisingly similar patterns emerge from
these studies covering a variety of cultures and
regions: women do know about the most common
conditions complicating pregnancy and delivery; they
are aware of the potential benefits of maternal health
care including delivery in a health unit attended by a
skilled health worker. However, they often feel more
confidentdelivering athome with afamily memberor
with a traditional attendant present because they
consider that formal maternal health services gener-
ally donot provide the care they need, are sometimes
of low quality and often are very intimidating.

A detailed ethnographic study from Mexico
further confirms that maternal mortality is acomplex
socio-economic issue which may require more than
improvement in health services. Itconveys,inavery
dramatic form, the long-term consequences of a
maternal death to the family and to society which is
not fully reflected in the statistical analysis of a
relatively rare event.

The completed social/behavioural studies
are summarized in table 3. They have provided
significant insights into how women actually view
and react to maternal health problems, and tend to
confirm that there are few cultural differences in
women'’s views of health services. Information from
these descriptive studies has utility, however, only
when it is systematically incorporated into efforts to
improve the quality of maternal health care as part of
safe motherhood programme implementation and
evaluation.

Two ongoing social-behavioural studies are
also being supported, one in Bangladesh and the
other in Nigeria. Both of these studies focus on
traditional birth attendants (TBAs) and their role in
the health system. The Bangladesh project is study-
ing continuing education of TBAs, while the one in
Nigeria is looking at TBAs and hospital matemnity
systems. Both studies are scheduled for completion
in 1994,
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TABLE 3.

Completed Social-Behavioural Studies

Study Design/Sample Size

Objectives

Results

KAP/Survey, anthropological
study of maternal health work-
ers, women’s groups and com-
munity leaders. 243 persons
interviewed.

(Ecuador)

Describe KAP of patients,
health workers and commu-
nity leaders about maternal
care.

Discrepancy between views of users and
providers on priorities for care. Women
considered health services are of poor
quality. TBAs™ activities are better un-
derstood.

K APfrisk factorsfor pregnancy
anddelivery. Anthropological
study of 270 women in focus
group discussions,
(Guinea-Bissau)

Describe women’ s perception
of risk factors and symptoms
of pregnancy.

Women recognize the risk of delivery
and the presence of nutritional deficien-
¢iesand majorcomplications. They have
a strong traditional system of ideas for
prevention and treatment.

KAPof 1200 womenand health
workers.
(Pakistan)

Clarify consumers’ view of
organization of health ser-
vices.

“High™ satisfaction with traditional
health and delivery arrangements; most
women deliverathome, Many problems
are identified with the quality of formal
hospital obstetric care.

Ethnographic study of 26 fami-
lies in which a maternal death
had occurred.

{(Mexico)

Evaluateethnographically ma-
ternal death and associated
cultural-social factors.

Maternal death is the final point of alife-
long process; maternity is a source of
power; maternal death has a more fong
lasting effects on family and soctety
than just reflected in statistics; conflict
between the services and users.

Prospective before/afier (150
mothers-in-law),
(Nepal)

Confirm whether edtication to
mothers-in-law can change
KAP for interconceptional
care for daughters-in-law.

Education changed knowledge of
antenatal care, extra food, tetanus im-
munization, importance of early recog-
nition of complications.

Focus group discussions
involving 26 groups including
197 women.

(Nigeria)

Identify women’s perceptions
of vesico-vaginal fistula,

Women know biological risk factors;
hospitals are associated with complica-
tions; factors associated with obstructed
labour were identified:

~ cultural

- transportation

- pPoOr services

Intervention to focus family
planning education. No con-
trol, prospective before/after.
{Peru)

Identify risk factors, then de-
fine risk profile for women
seeking abortion to use this to
target family planning inter-
vention.
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The study could not identify specific
characteristics for wormen who seek abor-
tion, all were at risk.




4.1.3 Intervention/prevention studies
Anextensive critical review of the available
literature concerned with the effect of antenatal care
on maternal health was carried out by Dr C. Rooney
with support from the research programme and for-
mally published (WHO/MSM/92.4). This is a par-
ticularly relevant evaluation because it corroborates
the findings of three quarters of the epidemiological
studies of maternal mortality supported by the
programime that “poor” antenatal care poses a major
threat to maternal health. This detailed review
identified eight antenatal care activities known to be
effective in improving maternal health (see table 4).
Three of these refer to prevention and treatment of
anamia, strongly supporting the need for universal
iron and folic acid supplementation of pregnant
womenindeveloping countries, The effectiveness of
screening and treatment of pre-eclampsia/eclampsia
and of urinary and genital tract infections are also
documented. Finally, tetanus immumization and
malaria prophylaxis where appropriate are recom-
mended. A series of specific research questions is
alsoidentified.

TABLE 4.

Eleven other studies concerned with inter-
ventions or the evaluation of interventions have been
completed (see table 5). Several are discussed here,
while others are described in the sections on
hzmorrhage (4.3), infections (4.6) and obstructed
labour (4.7).

Alarge and very interesting study conducted
in rural Bangladesh of 48,000 people living in 39
villages (13), using a before and after study design
with similar areas as non randomized controls, dem-
onstrated a reduction of maternal mortality ratios.
The main intervention was the posting of two trained
midwives in each large village. Their duties were to
provide antenatal care, to attend as many deliveries
as possible (they actually attended only 13% and
assisted the delivery of only 9% of babies), and to
visit as many wome as possible within 48 hours of
delivery. Results demonstrated that the postpartum
component of the intervention was more effectively
implemented (39% of women were visited in the
postpartum period). This is the most likely explana-
tion of thecbserved reduction in obstetric deaths from
postpartum hemorrhage, postpartum sepsis and com-
plications of abortion. The effect of the intrapartum
component of the intervention requires further
evaluation.

Antenatal Care and Maternal Health: How Effective is it?*

Antenatal Care activities known to be effective

- Angmia screening

- Screening for proteinuria

- Treatment of infection
- Tetanus immunization
- Malaria prophylaxis

- Tron/folic acid supplementation for prevention
- Iron wreatment for confirmed anzmia
- Measurement of blood pressure

- Treatment of severe pre-eclampsia/eclampsia
- Screening for urinary and genital tract infections

*Rooney, C. Antenatal Care and Maternal Health: How effective is it? A review of the evidence.

WHO/MEM/92.4, Geneva
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TABLE 5.

Resylts of Completed Intervention Studies

Intervention

Study design/
Sample size

Results

Implications

Oxytocin compared with
syntometrine
(Anstrahia)

RCT (women as unit).
Double blind. Total
sample: 3483

Minimal differences in
post-partum
hzmorrhage rates:
fawer side effects with
oxytocin.

Oxytocin 10 IU (IM.)
routine inall deliveries
after delivery of baby.

Stability of injectable oxytocics
exposed to light and heat
{Nectherlands)

Laboratory evaluation

Oxytocinis more stable
than ergometrine and
dimethylergotmetrine

Use of LM. oxytocin
for prevention of post-
partum hamorrhage,
particularly in places
where it is difficult to
sustain the cold chain,

Preparation of risk scoring sys-
tem, development of a referral
system, monitoring and super-
vision of health care workers
(Malaysia)

Beforefafter in 4 dis-
tricts incloding 48,000
deliveries inall districts

No change in the num-
ber of maternal deaths
from 1990 (before) to
1991 (after) MMR =
64/100,000 Tive births

Risk approach has lim-
ited impact on mater-
nal mortality orelse the
study design did not

 permit seeing a posi-

tive effect (only 5
deaths)

Twotrained midwives postedin
villages for antenatal care, risk
assessment, treatment of come-
plications, referrals
{Bangladesh)

Non-randomized con-
trols (villages) with a
total of 4424 births in
intervention group and
4206 births among con-
trols

Lower maternal mortal-
ity in the intervention
group (140 per
100,000) compared to
380/100,000in the con-
trol villages

Only postpartum visits
likely to be related to
outcome., Midwives
attended only 13% (and
assisted 99%) of the de-
liveries; intrapartumef-
fectiveness needs fur-
ther study

Standardization of care at hos-
pital level (Nepal)

Before/after study in 4
hospitals; before: 4128
deliverigs, after: 4348
deliveries

Maternal mortality in-
crease: before: 80; af-
ter: 440/100,000. Re-
duction in interval be-
tween admisston and
initiation of care for all
complications

Not clear. Maternal
mortality increase
could be due to more
severely ill referrals or
other factors

A maternity wailing home
opened in a rural district, com-
pared with direct care at local or
university hospital. Rural
wormen were to stay 8 days be-
fore term; only day care for ur-
ban patients

(Colombiz)

Prospective, not ran-
domized, two control
groups. Deliveries:
Waiting home: 262
Rural hospital: 339
Urban hospital: 539

Groups very similar at
base-line; 35% of wait-
ing home women stayed
= 16days; 40%between
4-15days. LowerLBW
rate in the waiting home
group; no effect on fe-
tal death.
Lowercasarean section
rate among waiting
home women (22% -
30%)

Needs further evalua-
tion; confounding fac-
tors need better control
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TABLE 5. cont...

Results of Completed Intervention Studies

Intervention

Study design/
Samplesize

Results

Implications

Evaluation of home based
maternal records
(Philippines)

Before/after the use of
cards. Before samplenot
clearly stated. After:
4207 pregnant women
with cards available for

After a year, 80%
women still have the
record. Attendance be-

fore : after:
Antenatal care 64% : 74%

3353 of them

Postpartum care 47% : 69%
Family planning 57% : 71%
Hb cxamination 2% : 66%
Urinary lest 4% ;. 66%

Good tool previously
used in other settings:
More data are avail-
able from other evalua-
tions

Prophylactic IM injections of
antibiotic. Three groups:

- No treatment

- Streptomycin 1gm

- Penicillin 0.8 mega U starting
in labour and continued during
hospital stay (Uganda)

RCT, 3 arms;

randomization by day of
admission for delivery;

total of 737 women

Treated groups had
lower infection rate than
untreated on 5 indica-
tors;
Nodifferencesbetween
the itwo freatment
£roups;

A trepd towards in-
crease tn the rate of se-
vere infection in both
treatment groups

This 1ssue needs fur-
ther careful study, us-
ing oral antibiotics in a
doubleblind RCT. The
experience of prophy-
lactic antibiotics in
casarean sections and
premature rupture of
membranes should be
considered as back-
ground

Review of antenatal care activi-
ties to prevent maternal mortal-
ity (Global)

Literature review and critical appraisal of scientific evidence.
See table 4 for results

WHO multicentre study of
partograph {Indonesia, Malay-
s12 and Thailand)

See table 9 for results

Introduction of partograph with-
out alert and action lines fol-
lowed by introduction of WHO

partograph with alert and action
lines (Egypt)

1. Refore (n=1829)
and after (n=960)

2. Before (n=1829)
and after (n=980)

Reduction in length of labour
> 12 hrs: before 34%; after; |)

partograph without lines 108%;
2) WHO partograph 2.5%.
C.5: before 2.7%:; after: 1)
23%; 2) 1.6%.

Apgar<7at 5 minutes; before
8.7%; after:

1) 2.4%: 2) 0.5%.

Ferinatal mortality before:
1.8%; after: 1)0.9%:; 2)0.5%

The results of the study
indicate the potential of
the partograph, but the
study design may be
open to bias

Detailed description of rate of
cervical dilation; identifying
10th and 90th percentiles of rate
of cumulative dilation (Egypt).

Prospective study of
547 womenin labour:
175 primiparas
372 multiparas

The 10th percentile of di-
atation rate line is closer
tothe alert line than to the
action line of WHO
partograph. Cervical di-
latation rate similar to

other studies.

WHO partograph can
be used across popula-
tions. Decisions on the
position of alert and
action lines must be
made with regard to
sensitivity, specificity,
indications forlevels of
intervention and re-
sources available

12
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Inaneffort to resolvedifficulties of accessto
emergency obstetric care, particularly for women
living in rural areas, a number of developing coun-
tries have established maternity waiting homes. Al-
though it is generally claimed that this is a cost-
effective way of bringing women and medical care
closer together, there has been no systematic ap-
praisal of their actual effectiveness. Several sites
were selected as appropitate for such an evaluation,
but it was found that where maternity waiting homes
had been established there had been insufficient
consideration given to the issue of datacollection and
analysis, Undertaking the task retrospectively proved
impossible to do. An ongoing study in Cuba, which
began in 1992, is presently seeking to examine the
issue.

Several methodological issues emerge in
reviewing most of these intervention studies. Ap-
proximately half of them were aimed at reducing
overall maternal mortality ratios by introducing modi-
fications inthe health care system including referral,
training of personnel and standardization of care.
Most evaluations were “before and after” assess-
menis of the intervention with non-randomized con-
trols. The sample size was frequently too small to
detect a significant reduction in maternal mortality
ratios.

For example, the evaluation of the system
for antenatal risk scoring in certain districts in Ma-
laysia did not demonstrate improvement in maternal
mortality becanse the sample size was limited, and
other process variables were not fully documented,
A maternity waiting home was evaluated in Colom-
bia to assess its contribution in improving ontcomes
for rural pregnant women living at a distance froma
district hospital. The study suggested a reduction in
low birth weight as compared with women from the
samne areas going directly to the hospitals, although
many possible confounding factors were not con-
trotled for and it would have been more appropriate
o use process as well as outcome measures, These
studies argue for the use of carefully selected, appro-
priate research methodologies that will produce re-
sults in which researchers, programme planners and
clinicians may have confidence,

Five intervention studies are currently in
progress. All are concerned with community-based
wterventions to reduce overall maternal mortality.
These include studies in Bolivia (improvement of
maternal health in rural areas), China (reduction of
maternal mortality in one county), Cuba (study of
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maternity waiting hornes), Gambia (evaluation of
mobile maternal care services) and Indonesia (com-
munity based matemal health care). The study inthe
Gambia includes a detailed costing and cost-effec-
tiveness assessment of the mobile care services.
Completion of all five studies is expected in 1994,

4.2 Maternal morbidity

Information on maternal morbidity became
available from five completed studies (table 6). Two
of these dealing with hypertensive disorders of preg-
nancy are described in section 4.6, below. The others
are discussed here.

Postpartum hemorrhage was quantitatively
measured in a randomized clinica) trial in Australia,
supported by the programme. It was observed that
17.3% of women had postpartum blood loss of more
than 500 ml and 4.3% more than 1,000 ml (even
though oxytocics were used routinely). The study
also demonstrated that randomized clinical trials can
provide reliable information on the magnitude of the
problem. Control groups from these studies can be
used toexplore epidemiological questions more fully
without initiating new observational studies.

The figures on postpartum hemorrhage in
this study are higherthan expected and emphasize the
importance of this condition as a complication of
pregnancy. This can be expected to result in a large
numberof women whose pre-existing ansemia will be
aggravated by depletion of their iron stores to com-
pensate for the blood loss, Treating anamia during
pregnancy is acrucial preventive action to reduce the
consequences of blood loss afterdelivery, Thisis all
the more important in countries where the prevalence
of anzmia among women is especially high.

A study re-examining previously collected
data from South India assessed the prevalence of
¢linical symptoms reported by women in the 1960s
during and immediately after pregnancy. An ex-
ample of the findings are symptoms of urinary tract
infection reported by about 8% of these women
indicating presumptive evidence of infection. This
highlights a larger than expected prevalence of mor-
bidity among pregnant women and suggests that
more attention should be paid to this issne,

Twostudies which systematically document
maternal morbidity as reported by women, validated
with physical examination and laboratory investiga-
tions, have been supported, A completed, compre-




TABLE 6.
Completed Maternal Morbidity Studies
Condition Sample Size | Definition Prevalence/ Implications
Incidence (%)
Postpartum | 3483 =500 cc 17.3 Measbrement of outcormes need
hamorrhage to be standardized in epidemio-
{ Australia) =1000 cc 43 logical studies Incidence canbe
obtained from RCT orinterven-
tion studies
Hypertensive 6781 Standard defini-| Mild 4.7 Results cannot be compared
disorders tions notused | Mediuom 2.6 with other studies because
of pregnancy Pre-eclampsia 1.8 definition of outcome not
(China) Eclampsia 0.2 standardized
Urinary 10691 Clinical symp-{7.6 Indication of very highincidence
infection toms reported by of genitourinary infection and
(India) women need for a more systematic
screening and treatment ac-
tivities
Allmorbidity |2 villages Gynzcological | See table7 Very high levels of morbidity
related to (509ever mar and related mor- which strengthen the need
reproduction  |ried women) | bidity. Clinical for effective intervention
(Egypt) examination, programmes. Replication of
laboratory and similar studies
perceived mor-
bidity
Hypertensive {10185 Diastolic Mild 10.4 This study was followed by a
disorders > 90 mmH g{ Medium 4.0 low dose aspirin RCT and a
of pregnancy Proteinuric pre-| Pre-eclampsia 17.0 programme to improve clinical
(Jamaica) eclampsia Eclampsia 0.7 management
Proteinuria
Eclampsia
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hensive study of maternal morbidity in Egypt in-
cluded recently pregnant and non-pregnant women
(table 7). A similar methodology isbeing followed in
an ongoing study in a periurban population in Lahore,
Pakistan, The Egyptian study has provided unique,
detailed information on reported obstetric and
gynzcological morbidity compared with findings
from physical and laboratory examination. Many
women reported conditions following delivery, in-

cluding 14% with depression and 30% having fever.
Significantly increased risk of genital prolapse, re-
productive tract infections, urinary tract infections
and an®mia was demonstrated. More than four out
of every five women reported the presence of a
vaginal discharge and microbial infection was con-
firmed by laboratory examination in many of these
cases (bacterial vaginosis 22% and trichomonas
vaginitis 18%).

TABLE 7. -
Prevalence of Gynaecological and Related Morbidity in Rural Egypt (1990}
Morbidity Percent
VAGINITIS: Clinical Signs 442
hscharge (scanty +) 829
Discharge (moderate +) 36.8
Laboratory Diagnosis
Bacterial Vaginosis 21.9
Trichomonas Vaginitis 18.3
Candida Vaginitis 11.0
CERVICITIS: Clinically Diagnosed 9.7
Chlamydia Trachomatis 3.6
Non-specific Mucopurulent Cervicitis 104
PID:  Definite 2.0
Possible 17.4
CERVICAL ECTOPY: 21.6
CERVICAL CELL CHANGES:
Dysplasia Grade IT+ 14
Dyskaryosis Moderate+ 1.2
Both 8.0
GENITAL PROLAPSE:
Posterior or Anierior 56.3
Vaginal 27.6
Posterior and Anterior 209
Vaginal 7.9
URINARY TRACT INFECTION: 13.9
ANAMIA: 63.0
=< 10 gm/dl 16.9
10-11.9 gm/di 46.1
SYPHILIS: 0.8
(N} between 485 and 508

From: Younis et al., (1992). A community study of gynacological and related morbidities in rural Egypt. Cairo,

Egypt, Population Council.
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. QOver a half of the women had a mild genital
prolapse. As expected, prolapse was statistically
associated with maternal age and nomber of deliver-
ies. Reproductive tract infection was very frequent
(52%) and was significantly associated with genital
prolapse, husband “available” and current FUL nse.
Anzmia was very common and associated with
young age and recent pregnancy emphasizing the
importance of the prevention of these conditions even
during adolescence.

Overall, these studies corfirm that reproduc-
tive morbidity is a very significant problem inarange
of different countries and cultures. In view of the
paucity of systematic and comparable information on
this issue, the alarmingly high prevalence of these
morbidities and the applicability of this research to
other geographical areas, more research needs to be
done, preferably using mualticentre studies with well
designed core protocols incorporating socio-cultural
variables (17).

4.3 Haemorrhage

During its first years, the programme fo-
cused on aseries of issues related to the prevention of
postpartum hamorrhage, which is the mostcommon
cause of maternal mortality, accounting for around a
quarter of all maternal deaths. Six studies have
received support from the programme in connection
with postpartum h&morrhage. Two of these have
recently submitted final reports - a laboratory study
to evaluate the stability of injectable oxytocics and a
randomized controlled trial of oxytocin and
syntometrine in the active management of the third
stage of lahour (see table 5). The results of these
studies together with the ongoing trial for the treat-
ment of retained placenta and the stability and
bioavailability of non-systemic oxytocics are begin-
ning to clarify some of the previously unresolved
issues related to providing effective care to prevent
many deaths from postpartum hzmorrhage.

The laboratory study evaluated the stability
of injectable ergometrine, dimethylergometrine and
oxytocin under several standardized storage condi-
tions of light and heat. The results indicated that
oxytocin is more stable at all temperatures and has
acceptable levels of potency after one year of storage
at temperatures of up to 25 degrees Celsius.
Ergometrine and dimethylergometrine, in contrast,
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lose a significant degree of potency when stored at
similar temperatures. This is increased further by
exposure to light, even in brown coloured vials, so
that as much as 90% of potency can be lost after one
year. Oxytocin is particularly stable when stored at
4-8 degrees Celsius.

Previons work has documented the impor-
tance of active management of the third stage of
labour, including oxytocic drugs, in reducing the
incidence of postpartum hemorrhage by 50% (46).
However the choice of specific oxytocic has been
controversial (table 8). Previousresearch comparing
syntometrine {a commercial combination of 0.5 mg
ergometrine and 5 TU of oxytocin) with 5 IU of
oxytocin has shown abetter outcome for syntometrine
using postpartum hzmorrhage as outcome (odds
ratio {OR]: 0.36;95% confidence interval [CI) 0.23-
0.55). This difference is less marked when 101U of
oxytocin are used as in the WHO supported study
(OR: 0.90; 90% CI 0.75-1.07). The typical odds
ratio of the two studies that used 101U of oxytocin as
compared with syntometrine shows aborderline sig-
nificant OR of 0.84 (95% CI1 0.72-0.99) in favour of
syntometrine, ‘

The third stage of labour trial documented
statistically significant, higher rates of side effects
among women given syntometrine compared tothose
receiving oxytocinalone, e.g., nausea 28% compared
to 7%, vomiting 21% compared to 3%, diastolic
blood pressure of 100 mm Hg and above 0.9%
compared to 0.2%, and systolic blood pressure of
150 mm Hg and above of 6% compared 10 3%.
Therefore, because of higher incidence of side effects
including increase in diastolic and systolic blood
pressure associated with syntometrine, greater sta-
bility of oxytocin and no difference in the cost of the
two drugs, the routine intramuscular use of 10 U of
oxytocin after delivery of the baby can be recom-
mended, particularly in home or health centre deliv-
erigs, for the prevention of postpartum hamorrhage.

This series is a good example of a cluster of
studies concentrating on related aspects of a single
guestion, to clarify several related issues. As the
clinical recommendation resulting from these studies
has potentially important implications for national
programme planners and clinicians, its effectiveness
now requires field testing.

The work in connection with postpartum
hamorrhage ts complemented by a sixth study, an
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TABLE &.

Overview Comparing Randomized Controlled Trials of Oxytocin 5 IU and 10 IU vs Syntometrine
(Modifted frorn the Oxford Database of Perinatal Trials, 1992)

OXYTOCIN .5 1U

Author/Ref Year Syntemetrine' Total Oxytocin' Total ORI
No. PPH cases Deliveries No. PPH Deliveries
Nieminen & Jarvinen 1963 5 689 9 689 0.56 0.20-1.61
Dumoulin 1981 52 1000 3 250 031 0.18-0.53
Mitchell 1992 6 230 {7 231 037 0.16-0.85
Typical odds ratio and
95% CI 0.36 (.23-0.55

OXYTOCIN 101U
Dumoulin 1981 52 1000 43 500 0.56 0.36-1.08
McDonald® 1992 286 1730 316 1753 090 0.75-1.07
Typical odds ratio 0.84 0.72-0.99
* Ref: McDonald, Prendiville and Blair, 1993. Study supported by WHO, MSM research.

ongoing multicentre randomized controlled trial to
evaluate alternative treatments for manual removal
of aretained placenta. A meta-analysis of published
data prepared by the principal investigator of this
study suggests that the injection of oxytocin into the
umbilical vein is a “...promising treatment for re-
tained placenta, but the evidence is not strong and
questions remain” (7). This multicentre study is
expectedto clarify many of these unanswered issues.
The resolts will be available in 1994,

4.4 Ansemia

Angmia is an important associated cause of
maternal death. At the end of 1992, the programme
was supporting an ongoing study concerned with
angmia treatment and prevention, This is arandom-
ized controlled trial of the efficacy of a new formu-
lation of ferrous sulphate which is principally ab-
sorbed in the stomach (the gastric delivery system).
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Number of women with postpartum hemorrhage

Experimental studies have indicated that with this
formulation absorption of elemental iron is substan-
tially higher. Consequently, Jower doses having
fewer side effects can be used.

In 1991 the programme organized a Techni-
cal Working Group meeting on the prevention and
management of severe anzmia in pregnancy (WHO/
FHE/MSM/93.5). This group considered the gen-
eral principles of an®mia prevention and treatrnent
and the constraints faced by anzmia prevention
programmes. It described appropriate methods of
detection, prevention and treatiment of an®zmia at
community, healthcentre and district hospital levels.
It also proposed further research to be done in the
area, including prevalence and mtiology studies,
sensitivity and specificity studies, research on screen-
ing methods, non-dilutional techniques for
hazmoglobin determination, drug distribution sys-
tems, health education, communication and compli-
ance, and pharmacological studies on intramuoscular
iron and alternative drug delivery systems.
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4.5 Hypertensive disorders of pregnancy

Pre-eclampsia and eclampsia are respon-
sible for a large proportion of maternal deaths every
year. Two studies, in China and Jamaica (see table
6), reviewed the incidence of hypertensive disorders
of pregnancy (HDP). The incidence of eclampsia
observed in Jamaica (0.7%) was found to be very
high and is in agreement with the high prevalence of
hypertension among adults in the Caribbean (54).
The Chinese study of 48,472 women found the
incidence of eclampsiatobe 0.2% and pre-eclampsia
1.8%. Comparison between studies is not feasible,
however, because different operational definitions of
HDP were used. Efforts to standardize the defini-
tions used to categorize this disease should be a
priority and standard protocols should be used by
researchers conducting such studies.

Knowledge of ®tiology and effective pre-
ventive interventions for eclampsia/pre-eclampsiais
still inadequate. The contribution of the programme
tothe clarification of these preventive issues consists
of two trials which are evaluating two different
preventive interventions (caleinm supplementation
in Ecuador and low dose aspirin in Jamaica). The
Ecuador trial of calcium supplementation, results of
which are expected in 1994, is important because it
focuses on pnmigravida adolescents, the highest risk
group for pre-eclampsia/eclampsia. Calcium supple-
mentation has been recently shown to be effective in
preventing hypertensive diseases of pregnancy in a
large trial and in a meta-analysis (3, 56). An
extensive trial supported by the USA National Insti-
tutes of Health is under-way that will complement
these results.

The Jamaica randomized controlled trial
(RCT) of low dose aspirin followed the study on the
incidence of HDP, and should be completed in 1994,
However, results of other studies that became avail-
able after the Jamaica study was funded have not
confirmed the efficacy of the intervention. These
studies (supported from other sources) suggest that
low dose aspirin will play only a lirnited role in the
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prevention of pre-eclampsia (27). Nevertheless, the
study in Jamaica is particularly important as it is
using eclampsia as an endpoint. The only other
studies using this endpoint are in Barbados and Sao
Paulo, Brazil supported by other sources.

Because of the uncertainty regarding the
#tiology, and effective prevention of pre-eclampsia
and eclampsia, in the short term it is likely that
substantial reductions in mortality will depend upon
improvement in case management, particularly of
eclampsia. Support is being given to the largest trial
ever undertaken on the management of eclamptic
seizures. Thisis amulticentre randomized controlled
trial conducted in several WHO collaborating cen-
tres which will provide the first comparative evalua-
tion of treatment of eclampsia. Results are expected
in 1994,

4.6 Infections

Four studies have been supported which are
concemed with puerperal infections. One, ontheuse
of systemic antibiotics, failed to confirm areduction
in the incidence of sepsts, and the possibility of the
use of oral antibiotic prophylaxis should receive
further consideration. Three ongoing studies (in
Bangladesh, Ghana and India) are concerned with
assessing the effectiveness of quality assurance sys-
tems in reducing the incidence of puerperal infec-
tions.

A randomized controlled trial of antibiotic
prophylaxis during labour carried out in Uganda (see
table 5) has demonstrated a culture-confirmed, over-
all reduction in postpartum infection in the treated
groups, although there was a paradoxical trend to-
wards an increase insevere infections in these groups.
Before any programmatic recommendations can be
made, a more rigorous evaluation of this issue is
needed particularly in the context of the successful
experience gained from the use of prophylactic anti-
biotics with czesarean section, which has been exten-
sively evaluated in developed countries (9).
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4.7 Obstructed labour

The MSM programme has provided support
to five studies concerned with the evaluation of the
WHO partograph. The partograph is a screening
tool in which the progress of Iabour (cervical dilata-
tion) per unit of time is compared with a cut-off point,
The *alert ling” i3 set to correspond roughly 1o the
mean rate of cervical dilatation in the slowest 10 per

TABLE 9.

cent of primigravide, i.¢., arate of 1 em per hour of
cervical dilatation. Women detected by this screen-
ing method (about 10%) can be treated with intrave-
nous infusion of oxytocin, and if necessary, cazsarean
section at the hospital where she is labouring or be
referred to a unit where cesarean section can be
provided. The studies aimed to confirm that maternal
and neonatal outcomes will be improved through use
of the partograph,

Summary of Findings of the WHO Partograph Study

Multicentre study with hospital as randomization unit (N=8). All women delivering in the hospital during the
study period included. Following baseline phase, WHO partograph implemented with agreed management

protocol and on-site training.

Analysis was conducted using before/afier the intervention comparison for all enrolled women in alt hospitals

in the included centres,

Population Sample Size Before After
Total 18,254 17,230
MNormal women 10,049 9,130
“High obstetric risk” 4,212 3,924
Results Before After
Percentage women having labour
lasting > 18 hours 34 P=0.002
all women 6.4 2.7 P=0.001
normal women 3.5
Criesarean section rate 4.5 P=0.057
normal women 6.2
Percent of cases of augmentation
all women 20.7 9.1 P=0.023
normal women 25.6 106 P =0.041
Induction rate 3.1 6.1
Mean duration of oxytocin
use for 21} women 3.83 (sd 3.98) hrs 4.34 (3.40) hrs
No differences in fetal-neonatal outcomes

From: WHO. Application of the WHO Partograph in the management of labour, Geneva, 1991,
* Note: data in this table have been updated with final results not available at end 1992,
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The largest of these studies coordinated by
WHO included eighthospitals and over 35,000 women
in labour, of which more than 12,000 were monitored
with the partograph. Comparisons were made before
and after the introduction of the screening procedures
and results of the preliminary analysis are summa-
rized in table 9. Women monitored using the
partograph, had on the average, shorter labours,
fewer casarean sections, lower augmentation and
induction rates, and no changes in fetal or neonatal
outcomes. A smaller study conducted in Egypt
demonstrated similar results bat with a statistically
significant reduction in the rate of Apgarscore atfive
minutes of less than seven and lower perinatal mor-
tality (P=0.05) when women in the period before the
intervention are compared with those delivered dur-
ing the usc of two formats of the partograph.

Studies receiving continuing support are
concerned with assessing the feasibility of using the
partograph for monitoring women in labour at pe-
ripheral health units in terms of timely referral to
district hospitals (Guinea and Tanzania).

20

4.8 Abortion

A two phase study was supported in Peru, in
which the initial phase was aimed at identifying risk
factors for seeking an abortion and was 1o be a
followed by an evaluation of an intervention of
family planning education, targeted at women who
were at highrisk of seeking an abortion. Results from
the first phase (observational) demonstrated that no
clear risk factors could be identified for women
seeking an induced abortion and that all sexually
active women not using contraception were poten-
tially at risk. Therefore the sccond phase of the study
was not carried out and recommendations were made
concerning the need for comprehensive family plan-
ning services for all women.

Studies of the health consequences of un-
wanted pregnancy and unsafe abortion received con-
siderable atiention from the Scientific and Technical
Advisory Group at its second meeting in October,
1990. This Group recommended that instead of
supporting a large number of studies in this area, a
Technical Working Group (TWG) be organized
jointly with HRP on this topic with one of its objec-
tives to identify priority issues for support by the
programme. This TWG met in April 1992 (65) and
while it identified several issues requiring either
clinical or health services research, it concluded that
the highest priority for MSM in this area was not
research but support forthe implementation of known
technology and practices. This decision took into
account that HRP is actively involved in several
research projects related to unwanted pregnancy and
unsafe abortion (25).
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5. Programmatic Analysis of MSM Research

ne purpose of this review was to identify
. waysinwhichthe research programme itself
¢ could become more effective and efficient
with the limited funds available to it. Its third and
final specific objective was to “assess experience
with the implernentation of the research component
and, if appropriate, make suggestions on how this

might be strengthened” (see page 2). Consequently, |

an analysis of the programme and of the individual
projects it supported was performed from the stand-
pointof identifying the types of studies most likely to
succeed and to provide useful information to the
broadest possible audience. Characteristics of dis-
continued studies were similarly examined.

5.1 Methodology

As previously noted, 84 studies were ap-
proved by the Steering Committee by the end of
Decemnber 1992. Of these, seven projects were
excluded from the evaluation for the reasons cited
above, leaving 77 studies (35 completed, 34 ongoing
and eight discontinued) to be included in the review.
AlL77 projects (protocols, progress reports and final
reports) were reviewed during the last trimester of
1992 using a precoded data collection form. Data
was entered into a computer and analyzed using the
“EPI Info” and “SAS” statistical analysis software.

A second, detailed review of the projects was
then conducted in late 1992 and early 1993 to evalu-
ate study design, methodology and rasults of com-
pleted studies. During this second review descriptive
ad hoc forms were completed to classify projects
systematically by cause of maternal death at which
the study was aimed and by type of study.

An effort was made to identify projects that
have had administrative or implementation problems
and select the characteristics which discriminate
them from those completed without problems. To
achieve this, a set of predictive variables was identi-
fied using logistic regression analysis.

Finally, for completed studies, follow-up
activities and the clinical and public heatth implica-
ttons of the results were discussed to facilitate the
implementation of the results in country programmes.
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A list of follow-up activities associated with MSM-
supported maternal mortality research projects is in
annex 3. For ongoing studies, objectives, study
design (including limitations} and practical implica-
tions were also considered.

5.2 Characteristics of funded studies

There was wide geographical coverage, stud-
ieshaving been supportedin all regions. Overhalfof
supported projects were in Africa and Latin America
and the Caribbean with almost two thirds of the
principal investigators (PIs) being physicians and
just unider half women (table 10).

In the early years of the programme, the
majority of studies describad levels and causes of
maternal mortality. In the latter part of the period,
however, more intervention-related studies {56% com-
pared to 31%), prospective studies (35% compared
to 23%) and randomized conirolled trials (21 % com-
pared with 9%) were supported (table 11). There was
also a marked shift in recent years to more studies
aimned at evaluating interventions to reduce specific
complications of pregnancy and fewer studies con-
cerned with maternal mortality and social and
behavioural issues. There were seven completed
studies in this latter category and only two ongoing
projects. These changes in emphasis were a direct
response to the recommendations of the second Sci-
entific and Technical Advisory Group meetingto®...
concentrate on (evaluation) of interventions relevant
to the major immediate causes of maternal
mortality™.

5.3 Monitoring the progress of studies

Of the 77 research studies considered in this
review, eight projects had to be discontinued and six
of the ongoing studies have encountered major prob-
lems, principally of case recruitment and data collec-
tion. Allbutone of these projects are concerned with
evaluating clinical interventions.

In order to identify project characteristics
more likely to be associated with problems, compari-
sons were made between studies which have been
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completed successfully and those that either were
discontinued or are continuing but with major prob-
lems. Logistic regression analysis, using a case-
control design, was used to attempt to identify those
factors that were independent predictors of problems
during study implementation. This was done to see
if this type of information could be used in the future
for “preventive” project management, that is, to’

identify studies with “risk of non-completion™ char-

acteristics at the start. However, the regression
analysis revealed that none of the differences were
statistically significant. Thus it was coneluded that
close monitoring of all projects is essential, and
intensive support should be provided at anearly stage
to any study where monitoring revealed signs of
difficulty. ‘

¥

TABLE 10.
Characteristics of Completed and Ongoing Studies
Completed(N=35) On-going(N=34)

WHO Region N e N %
AFR 8 23 12 35
AMR 10 29 0 26
EMR 2 6 1 3
EUR 1 3 1 3
SEAR 4 11 7 21
WPR 9 26 4 12
Global 1 3 - -
Total 35 100 34 100
WHO Collaborating Centre 8 23 4 12
Principal Investigator female 49 41
Principal Investigator
discipline:

Ob/Gyn 3l 4]

other MD 29 32

Soc. Sci. 11 9

other 29 18
TABLE 11.

Study Design of Completed and Ongoing Studies
Completed Ongoing
N % N %

Case control 3 9 3 9
Cross sectional 16 46 9 26
Literature review ] 2 0 0
Prospective 8 23 12 35
Randomized controlled trials 3 9 7 .21
Others 4 11 3 9
Total 35 100 M 100
22
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5.4 Documents resulting from MSM research

Table 12 shows the breakdown of the fifty
three published reports, articles and abstracts result-
ing from work supported by the programme from
1987 to 1992,

By the end of 1992, fourieen articles had
been published, or were being reviewed for publica-
tion, in international, peer reviewed journals (see
box). Over the period 1989 to 1992 there was a
steady increase in the number of articles and presen-
tations at national and international meetings result-
ing from research studies supported by the MSM
programme.
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Although a programme of this modest size
can not produce many dramatic breakthrough re-
sults, a certain amount of new knowledge has been
obtained and published in formats that are readily
available to those who can benefit from the informa-
tion. For example, the results of the trials of the use
of oxytocin in the third stage of labour is published in
awidely-read, peerreviewed journal, and the same is
anticipated forthe report on the stability of oxytocics
and that of the ongoing study on the management of
eclamptic convulsions,

The complete list of reports and articles,
including unpublished material, resulting from the
first six years of MSM research, is in annex 4.

TABLE 12,
Publications, Presentations, Reports and Abstracts

TYPE OF
PUBLICATION 1989 1990  199] 1992 1993 TOTAL
Final report to WHO 4 6 12 12 - 34
Published reports 0 i 1 2 = 4
Articles in national journals 0 1 1 4 1 7
Articles in international journals 0 1 3 6 4 14
National abstracts 1 3 3 2 - 9
International abstracts 1 3 7 6 2 19
Total 2 9 15 20 7 53
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RESEARCH ARTICLES PUBLISHED IN INTERNATIONAL JOURNALS

Carroli G. Management of retained placenta by umbilical veinin jection. British Journal of Obstetrics
and Gymzjcalogy, 1991, 98:348-350.

Dali SM, Thapa M; Shrestha S, Educating Nepa]ésc.WQmen. to provide improvéd care for their
dhi]dbearing daughters-in-law. World Health Forum, 1992, 13:353-354,

de Groot ANJA, et al. ngh-performance Tliquid c:hromamgraphy of ergometrine and prellmmary
pharmocokinetics in plasma of men. Journal of Chromatography, 1993, (in press).

de Groot ANJA, et al. Ergometrine-induced fetal distress. (Submitted for publication), 1993.

Duley L. Maternal mortality and hypertensive disorders of pregnancy in Africa, Asia, Latin America
and the Caribbean. British Journal of Obstetrics and Gynecology, 1992, 99:547-553.

Fauveau V, et al. Effect on mortality of community-based matemity-care programme in rural
Bangladesh. Lancer, 1991, 338:1183-1186.

Kelly J, Kwast BE. Obstetric vesico-vaginal fistulz: Evaluation of failed repairs. International
Urogynecology Journal (submitted for publication), 1992,

Kelly J, Kwast BE. Epidemiological study of vesico-vaginal fistule in Ethiopia. Imzernational
Urogynecology Journal (submitted for publication), 1992.

Keeling JW, et al. Maternal mortality in Jamaica: health care provision and causes of death.
International Journal of Gynaecology and Obstetrics, 1991, 35:19-27.

McDonald SJ, Prendiville WJ, Blair E. Management of the third stage: choice of oxytocie. A
randomized controlled trial of oxytocin vs syntometrine as part of the active management of the third
stage of labour. British Medical Journal, (Submitted for publication), 1993.

Merchant KM, VillarJ. Effect of maternal supplementation on risk of perinatal distress and intrapartum
cesarean delivery, (Abstract). Experimental Biology 93, 1993.

Merchant KM, Villar J. Maternal and newborn size relative torisk of perinatal distress and intrapartum
cesarean delivery. Lancet. (Submitted for publication), 1993,

Thonneau P, et al. Risk factors for materna) mortality: results of a case-control study conducted in
Conakry (Guinea), International Journal of Gynecology and Obstetrics, 1992, 38:89-95.

Touré B, et al. Level and causes of maternal mortality in Guinea (West Africa). fnternational Journal
of Gynecology and Obstetrics, 1992, 37:89-95,
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6. Technical Working Groups

uring the period under review the MSM
- programme organized a number of Techni-
cal Working Group (TWG) meetings. These
included: essential obstetric functions (1988), pre-
vention and treatment of obstetric fistula (1989),
prevention and management of postpartum
hazmorrhage (1989), measuring reproductive mor-
bidity (1989}, the prevention and treatment of severe
anemia (1991), thermal control of the newborn
(1992), the prevention and management of unsafe

abortion (1992}, the prevention and management of
puerperal sepsis (1992).

Each of these meetings devoted some time to
the research issues involved, and each resulted in a
meeting report. Technical guidelines were produced
as afollow-up to several of the meetings. Two of the
TWG meetings, those on anzmia and abortion, had
particularly important research agendas and are de-
scribed in sections 4.4 and 4.8 respectively. The
others are summarized elsewhere in MSM docu-
ments, and are not further described here.

7. Discussion

% he recognition in the late 1980s that maternal mortality continued to be a significant cause of
premature death among women living in developing countries led 1o the launching of the Safe
Motherhood Initiative in 1987. Atthat time it was emphasized “...that there are low-cost, effective,

and available interventions that can have a major impact on reducing these mortalities and rmorbidities if these
interventions are planned and practiced as a priority” (52). Since then this view has been reiterated

many times:

It is suggested that no new or costly technologies are needed; rather that appropriate priority-
setting and allocation of needed resources are essential to the solution of the probiem (48).

Low cost, feasible and effective intervention strategies are available (59).

More than nine out of 1en maternal deaths in developing countries can be prevented using
knowledge and technology that has been available for decades (37).

The disparity in deaths between wealthier and poorer countries is larger for matermal mortality
and morbidity than for any other health problem common to both halves of the world. Moreover,
appropriate and cost-effective measures are available (49).

In the light of these views, most efforts and
resources since the launching of the Initiative have
beendevoted todeveloping or strengthening national
safe motherhood programmes., However, although
low cost and effective interventions to reduce mater-
nal mortality are readily available, a paradox exists
in that levels of maternal mortality for women living
tndeveloping countries are still very high, Since this
strongly suggested that additional applied researchis
required (42,44, 49), WHO accepted the responsibil-
1ty in 1987 forexecuting a programme of operational
research for safe motherhood.

From the establishment of the programme
through 1992, the tota] funds committed to the direct
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support of research studies were a modest US$ 2.5
million on 84 projects. Studies were supported that
were concerned with either improving the under-
standing of the maternal mortality situation in devel-
oping countries, orclarifying which interventions are
effective in reducing maternal mortality.

Emphasis was placed in the early years of
the programme on studies that describe the level and
causes of maternal mortality. The intervention re-
lated studies supported in this period dealt predomi-
nantly with general maternal health or social-
behavioural issues, many of which were specific to
the localities where the studies were being carried
out, Follow-up workshops were held for each com-




pleted study to review the local implications of the
findings. In later years, support tended to be more
focused on interventions related to specific medical
causes of maternal death with more general applica-
bility.

Although gaining knowledge about the lev-
els and causes of maternal mortality was the primary
reason for undertaking these epidemiological stud-
ies, an indirect benefit of maternal mortality research
activities, and particularly the seminars and work-
shops that followed them, was to raise awareness of
the need to take steps to reduce maternal deaths.
Using this opportunity, MSM has begun collabora-
tion with several countries to develop and implement
safe motherhood action plans. Open dialogue is
maintained with those countries until collaboration is
established. Because the need 1o reduce maternal
mortality in countries is now much more widely
understood and accepted than it was in 1987, the use
of research as a means of sensitization 15 much less
critical now than it was then.

Since epidemiologic studics are expensive,
time consuming, and now less crucial to the process
of reducing maternal mortality, MSM has begun to
support, as an alternative, the development and evalu-
ation of models for estimating maternal mortality
based on available, country specific information.
These models will use existing data banks and will
provide an approximate maternal mortality ratioin a
region or a country where such data do not exist.
Thus, the country can have background information
without conducting population-based epidemiologi-
cal studies, which require time, funds and personnel
that might not be readily available and, in any case,
could be used more effectively in efforts directed
specifically at reducing high levels of maternal
mortality.

Inaddition todeveloping the estimative model
to reduce dependance on epidemiologic studies, the
programme is also focusing on the use of other
methodologies to provide more detailed information
on maternal deaths. These include maternal mortal-
ity audits, case reviews and verbal autopsies. An-
other area being examined is the use of process
indicators as a substitute for outcome measures
denved fromepidemiologic studies.

By 1992, intervention studies had become a
much more prominent feature of the programme.
However, methodological problems were encoun-
tered in several of the projects dealing with the
evaluation of interventions, particularly use of anon-
rigorous design such as a “before and after” assess-
ment. A study in the Philippines supported by the

programime illustrates this situation. After introduc-
tion of home based maternal records in a Philippine
community, a more dramatic improvement was ob-
served in several process variables than appears
plausible from such a modest intervention, While
this highlights the risk of drawing an unwarranted
conclusion from a study with methodological prob-
lems, perhaps even more fundamental is that the
study design might lead to a rejection of an effective
and useful tool due to lack of convincing evidence.

In an attempt to increase the focus of the
supported research and ensure replicable results
from intervention studies, the programme’s Scien-
tific and Technical Advisory Group recommended
that MSM research should “focus efforts in the field
of operational research by developing, withthe ongo-
ing assistance of experts in a given domain, core
protocols for researchers touse as guides or models”.
Most of the core protocols developed by the
programme were based on a randomized controlled

trial (RCT) methodology to maximize the validity of

the results. Protocols completed by the end of 1992
included an evaluation of the effectiveness of the
WHO partograph in the management of labour;
suidelines for operations research on the application
of the partograph; a randomized clinical trial of
magnesium sulphate compared with diazepam for
treatment of eclampsia; arandomized controlled trial
of intra-umbilical vein injection for the treatment of
retained placenta; and a randomized controlled trial
for the evaluation of a new antenatal care model,

Although the literature reflects some doubt
regarding the interpretation of non-randomized con-
trolled studies (9), and it has been shown that RCTs
can be implemented in developing countries at an
affordable cost (3, 6, 36), the research Steering
Committee also recognized that the use of RCTs has
certain limitations in the field of maternal health
research. First, the kinds of topics thatcan be studied
iz limited if the only research methodology used isthe
RCT. Health systems research, in particular, does
not lend itself easily to the RCT methodology, al-
though thisisone ofthe most needed areas of research
in maternal health, Cost is another issue. RCTs are
generally considerably more expensive, and require
more experienced research personnel, than other
types of studies. The ongoing debate over this issue
highlights the need forthe development of acompre-
hensive maternal health research strategy, calling for
RCTswhen that type of trial is the only way to obtain
reliable information, and utilizing other, less sophis-
ticated methodologies when they can provide mean-
ingful answers at lower cost.
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8. Future Priorities

T3 n selecting high priority issues for research,  priority areas for future research support by this and

frequentcauses of maternal death. The calcula-  tion can be specified:
tions in table 13 permit the identification of

Postpartum hamorrhage: afield trial (probably multicentre) of the effectiveness
of oxytocics in the routine active ranagement of the third stage of labour and the
treatmentof postpartum haemorrhage for women delivering in peripheral health units
and at home, complemented by epidemiological studies of the relationship of angmia
and postparturn hemorrhage and of the causes of postpartum hamorrhage.

Anaxmia: evaluation of alternative screening and diagnostic methods for moderate
and severe an@mia among pregnant women at the primary health care level; atrial
to compare the effectiveness of alternative strategies (weekly and daily administra-
tion) of oral iron supplementation.

Puerperal infection: a trial to assess the effectiveness of antibiotic prophylaxis in
deliveries at high risk for infection, taking into account the well-documented,
successful use of prophylactic antibiotics in elective and emergency casarean
sections and after pre-labour rupture of membranes; operational and technology
developmenttoclarify how screening of pregnant women for asymptomatic bacteriuria -
can be provided in areas where the prevalence warrants it; epidemiological studies to
determing the contribution of pre-existing genitourinary infection to puerperal sepsis.

Eclampsia: atrial of alternative treatments for moderate and severe pre-eclampsia;
evalvation of whether prophylactic anticonvulsants should be given to women with
severe pre-eclampsia at the primary health care level before transfer to first referral
level; assessment of guidelines for transfer to first referral level and for expedited
delivery for women with severe pre-eclampsia.

Obstrocted labour: evaluation of the effectiveness of palpation and external
cephalic version in routine primary maternal health services; study of referral and
transfer strategies to ensure that women deliver in the most appropriate place;
evaluation of the sensitivity and specificity of screening methods such as measuring
for short stature and detection of breech presentation.
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Inaddition, twoareas concerned with general maternal health service interventions toreduce
maternal mortality can be identified as high priorities: -

-evaluation of an antenatal care model which focnses on activities for which there
is good evidence for their effectiveness;

-development of a standard methodology for the verbal autopsy and audit of
maternal deaths to identify avoidable factors related in particular to substandard
maternal health care,

TARBLE 13,

Incidence, Case Fatality and Mortality for Leading Causes of Maternal Deaths*

Complication Incidence®( %) Caée fatality®(%) Mortality*( %)

H=zmorrhage 10 0.9 25

Sepsis 8 0.6 15

Eclampsia 0.5 6.2

HDP 4.5 0.3

Obstructed labour 5 0.5

Abortion 13 . 0.3

Other 2 1.1

Indirect Causes 10 0.7

Incidence - Cases per 100 live births
"Case fatality - Deaths per 100 cases
“Mortality - Percent of all maternal deaths attributed to specific complication
* These calculations are base& on an analysis by the Maternal Health and Safe Motherhood

Programme of figures in the maternal health database, They will be published as part of the
calculations made {o estimate the global burden of diseasea.
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9. Recommendations and Conclusions

" nsummary, despite its modest level
of funding, the programme has ob
. tained some important new scien-
uﬁc knowledge fromthe research supported
in the area of maternal health interventions
and treatment. The stability of various
oxytocic preparations was determined, the
value of 10 IU of oxytocin after delivery in
the prevention of postpartum hamorrhage
was confirmed and it was conclusively dem-
onstrated that the partograph is a valuable
monitoring tool to reduce complications re-
lated to prolonged and obstructed labour.

The results obtained from the re-
search supported by the MSM programme
have also confirmed previous literature (73)
on the level of maternal mortality, its causes
and rigk factors. Although many conclu-
sions from the epidemiologic studies could
have been obtained from the literature, their
primary value was notonly the generation of
new information, butalsotoincrease signifi-
cantly awareness of the problem of maternal
mortality at national level. In the shortterm,
epiderniologic studies will continue to be
useful as the first activity or baseline for a
concerted safe motherhood plan of action of
acountry or region to facilitate the monitor-
ing and evaluation of the plan and the setting
of specific objectives. Estimative models,
mortality audits, verbal autopsies, case re-
views and use of validated process indica-
tors will reduce dependence on these special
studies in the long term.

The follow-up activities that were
conducted following completion of the re-
search studies have been many. All of the
epidemiologic studies were followed by spe-
cific activities, most frequently workshops
to consider and plan activities to reduce the
level of maternal mortality. Audit

" programmes of maternal death were initi-

ated after three studies and plans for the
reduction of maternal mortality are being
developed in several countries as a direct
follow-up of the studies supported by the
programme. Thus the research activities
have played a crucial catalytic role in many
countries. To maximize the contribution of
MSMresearchtothe development and imple-
mentation of effective strategies and inter-
ventions, the programme should now: 1)
become more proactive and directed 1o high
priority areas of global and national re-
search needs; 2) undertake multicentre stud-
ies, nsing core protocols whenever indi-
cated, and 3) continue to provide some sup-
port to investigator initiated proposals to
facilitate essential national research,

In addition, institutional support
should be provided to certain WHO collabo-
rating centres to maintain data bases on
relevant trials and other evaluations of ma-
ternal health care in their region and under-
take meta-analyses and reviews of informa-
tion related to maternal health interventions,
and social and behavioural aspects of mater-
nal mortality and morbidity in developing
countries.
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ANNEX 1.

COMPLETED RESEARCH PROJECTS

REGION | COUNTRY | PROJECT TOPIC YEAR YEAR
AFPROVED COMPLETED

African Ethiopia Epiderniological 1988 1991
study of vesico
vaginal fistula

Guinea Leveland - 1958 - ‘ 1990
causes of maternal
montality in Guinea

Guinea- Maternal 1989 1991
Bissau mortality study :

Guinea- Anthropological 1990 1991
Bissan | study of ‘ -
perception of
maternal mortality

Malawi Analysis of 1990 1991
maternal deaths
in 12 hospitals

Nigeria Talking to 1990 1992
women about
vesico-vaginal fistulae

Uganda Risk factors 1088 1991
for puerperal sepsis
in some health
institutions in and
around Kampala

American | Brazil Maternal 1989 1992
mortality in

Marilia Region,
Sa0 Paulo State

Colombia Associated risk 1988 1991
factors in
maternal mortality

Ecuador Maternal 1987 1989
mortality and
maternal health
care services
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REGION

COUNTRY

PROJECT TOPIC

YEAR
APPROVED

YEAR
COMPLETED

Guatemala

Impact of poor
nutritional status on
maternal mortality -
maternai stunting, fetal
growth and risk of
obstetric complications

1990

1992

Guatemala

Analysis of
maternal mortality

1990

1992

Jamaica

Pre-eclampsia,
eclampsia and
maternal and
perinatal mortality

1988

1989

Mexico

Analysis of
maternal mortality
in a rural state

1990

1992

Mexico

Social costs of
maternal deaths

1989

1992

Eastern
Mediterr-
anean

Egypt

Use of partograph
to monitor labour

1989

1991

Egypt

Measurement and
determinants of
reproductive
morbidity (Phase I)

1989

1991

European

Netherlands

Stability of
OXYtoCics

1991

1992

United
Kingdorm

Review of
effectiveness of
antenatal care in
developing countries

1950

1992
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REGION

COUNTRY

PROJECT TOPIC

YEAR
APPROVED

YEAR

South-East
Asian

Bangladesh

Analysis of the
impact of a
community based
maternal health
programme

1990

COMPLETED

1992

India

Maternal

morbidity and
mortality in

South Indian women

1989

1992

Nepal

Knowledge,

attitudes and practices of
mothers-in-law

regarding
inter-conceptional care

1988

1989

Nepal

Evaluation of
standard clinical
guidelinesin
selected hospitals

1988

1992

Western
Pacific

Auvstralia

Study of third
oxytocics in
stage of labour

1989

1992

China

Factors
contributing to
rural maternal
mortality

1987

1990

China

Epidemiologic
study of
pregnancy-induced
hypertension

1988

1989

China

Maternal
mortality in 21
provinces

1989

1991

China

Matemal
rmiortality in 30
provinces

1991

1992
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REGION | COUNTRY |PROJECT TOPIC YEAR YEAR
APPROVED | COMPLETED
Korea, How to achieve 1988 1989
Republic universal
maternity care
by year 2000*
Laos Maternal 1991 1992
mortality study
(Phase 1)
Philippines Home-based 1991 1992
maternal record in
maternal and
newborn care
Inter-regional Multi-centre: | Study on 1989 1992
Indonesia, effectiveness
Malaysia of partograph
and as tool in
Thailand management of
labour

* National workshop
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__ANNEX 2.

SUMMARY OF ONGOING STUDIES

OBJECTIVES

DESIGN/SAMPLE SIZE

COMMENTS/POTENTIAL
IMPLICATIONS

EPIDEMIOLOGY OF MATERNAL

MORTALITY: DESCRIPTIVE

Epidemiology of maternal
mortality by verbal autopsy of all
female deaths among women of
child-bearing age in the country.

Cape Verde
Cross-sectional
25,000 deliveries

First population based study in

. |country. Contains audit of

deaths and will provide baseline
for action

Epidemiology of maternal mortality and
risk factors in La Paz. Case control study
- population based. Case histories with
identification of avoidable factors.

Bolivia
(Cross-sectional, case-control

75 maternal deaths and controls |

Baseline forinterventions.

Epidemiology of maternal mortality and
risk factors in 3 provingial cities in Bo-
livia. Case histories with identification
of avoidable factors.

Bolivia
Cross-scctional
135 maternal deaths

Baseline for intervention and
completes country profile.

After previously supported study docu-
mented the maternal mortality ratio, this
follow-up study will carry outan audit of
cases and risk factors.

Laos
Retrospective audits
130 maternal deaths

Aundit will be carricd out of
maternal deaths.
Baseline for action.

Female mortality, risk factors will focus | Argentina Use data to influence authori-
on those rejated ta death care. Cross-sectional ties in an audit situation. Rep-
30-40 deaths resentatives from community
bodies involved.
Epidemiological study of maternal mor- | Ghana Is being used in defining com-
tality with verbal autopsy and identifica- | Prospective ponents of national safe

tion of avoidable factors.

60 maternal deaths

motherhood programme.,

Epidemiological study of maternal mor-
tality.

Bhutan
Cross-sectional
10,000 deliveries

Population based, country-wide
study. Canbe used as abaseline
forinterventions.

EPIDEMIOLOGY OF MATERNAL M

ORTALITY: RISK FACTORS

{dentification of risk factors of obstetric
complications.

Papua New Guinea
Cross-sectional
634 women

Assess and improve referral
system.

Risk factors of maternal mortality. Pilot
study.

Papua New Guinea
Case-control
104 maternal death and controls

Baseline for audit or other
relevant intervention.

Risk factors for maternal mortality,
country level

Tunisia

Case-control

240 matermal deaths and con-
trolg

Country level evaluation of ma-
ternal mortality and baseline for
action.
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Ll

INTERVENTIONS CUTTING ACROSS CAUSES OF DEATH: PREVENTION

Evaluation of provision of village birth
centres, trained TBAs and a referral
system.

Indonesia
Prospective limited control
groups 22 districts included with

Possible difficulties in replica-
tion.

32,034 deliveries per year
Monthly health education sessions for| Bolivia Possible difficulties in replica-
pregnant womenon dangersigns of com- | Prospective tion,
plications and importance of antenatal [ 2,000 women
and delivery care to women and rural
health workers.
Antenatal care and risk identification in| Gambia Could be a useful mode! for

rural areas using a mobile system with a
referral scheme, cost evaluation is In-
cluded.

Prospective with control
1,500 women

rural and dispersed populations.
Will provide detailed informa-

An historical review of the contribution | Cuba Identification of potential of ma-
of maternity waiting homes to the reduc- | Descriptive ternity waiting homes.

tion of maternal mortality in Cuba. Whole country

To increase intake (1 meal a day) for 15-| Bangladesh Strategies to extend coverage of

17 yearold women. Toreach 60% of iron
tablets taken during pregnancy.

Prospective-control
8 districts

iron supplementation during
adolescence,

Reorganization of health services, par-
ticularly delivery services.

China

Prospective/nocontrol
Population 5,200 deliveries/year
(total 5 years)

Implementation of intervention
after an epidemiological study.

SOCIAL AND BEHAVIOURAL: DESCRIPTIVE

Identification of factors related to the nse
of TBAs or hospitals by women in rural
Nigeria. Large study thatallows analysing
of sub-groups separately.

Nigeria
Cross-sectional
200 women

- Improve interactions between
systems of care.

- Select positive activities of
TBA that can be encouraged.

Assesseffectiveness of post-abortion and
delivery counselling in family planning.
Educationafter delivery and abortion for
family planning, with specific appoint-
ments for family planning clinic.

Concurrent non-intervention group for

¢omparison.

Benin
Prospective
1,000 women.

Good example of family plan-
ning/MCH integration of ac-
tivities.
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MATERNAL MOREIDITY: EPIDEMIOLOGY - DESCRIPTIVE

Prevalence of reproductive morbidity in-
cluding laboratory, physical examina-
tion and questionnatre.

Pakistan
Cross-sectional
3,900 women

Very few réports on this topic in
developing countries.

HAEMORRHAGE: PREVENTION

Strategies to reduce manual removal of
placenta. Simple technology, standard-
ization of procedures. After 30 minutes
of delivery of baby, if placenta retained,
treated with either intra-umbilical injec-
tion of saline alone, saline with oxytocin
or expectantly.

Argentina
Randomized controlled trial
345

Asimplertechnique than manual
removal, without the need for
anzsthetic or operative inter-
vention.

The stability of oxytocic tablets| Netherlands Potentially a simpler technique
(ergometrine, dimethylergometrine and | Laboratory study than systemic oxytocics.
oxytocin) at various temperatures. Ab-

sorption of oxytocics.

Bio-availability of rectal oxytocics (oxy- | Australia Alternative to oral oxytocics,

tocin and ergometrine).

Laboratory study

simpler technology than sys-
temnic oxytocics.

Auditing of blood use in a hospital. The
aim of the intervention is to prepare
guidelines for reasonable use of blood.

Nigeria
Prospective
360 who “need” blood in a year

Standardization of blood use in
hospital.

ANAEMIA: TREATMENT

Field trial of a new technology (gastric
delivery system) for formulation of fer-
rous sulphate.

Tanzania
Randomized controlled
trial 250

Better absorption, fewer side
effects - new recommendations
foriron supplementation at simi-
lar cost.

PRE-ECLAMPSIA AND ECLAMPSIA: PREVENTION AND TREATMENT

Evaluation of whether antenatal caleium
supplementation reduced pre-eclampsia
(2g/day) = 24 gestation.

Ecuador
Randomized controlled trial
240

Provide a preventive measure
for pre-eclampsia.

Evaluation of the effect of low dose aspi-
rin to reduce HDP. It is the only one of
the several low dose aspirin trials where
eclampsia is the primary outcome

of interest.

Jamaica
Randomized controlled trial
5,000 primigravidze

Simple and practical interven-
tion to be included in antenatal
care.

Evaluation of magnesium sulphate vs
diazepam for the treatment of eclampsia.

Argentina, Colombia and
Venezuela

Randomized controlled trial
280

Standardization of eclampsia
treatment.
Systematization of care.
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INFECTION : PREVENTION

Evaluation of the effectiveness of train-
ing hospital personnel in infection control
measures for puerperal and neonatal in-
fection.

Ghana
Prospective, before and after
2,600.

Improve hospital infectionrates

indeveloping countries.

Evaluation of the effectiveness of super-
vising TBAs for clean delivery in rural

Bangladesh.

Bangladesh

Randomized controlled trial
6,000

Demonstrate that a simple in-
tervention can work in rural ar-
eas.

Evaluation of the effectiveness of super-
vising TBAs for clean delivery ina
roral area.

India
Randomized controlled trial
6,000

Demonstrate that a simple in-
tervention ¢an work In
rural areas.

OBSTRUCTED LABOUR: PREVENTION

Evaluation of the use of the partographin
peripheral delivery units to reduce emet-
gency transfer of women with prolonged
labour.

Tanzania
Prospective
5,000

Introduction of a risk evalua-
tion tool for clinical practice.

Evaluation of the use of the partograph in
peripheral delivery units to reduce emer-
gency transfer of women with prolonged
labour,

Guinea
Prospective (before-after)
4,000

Introduction of a risk evalua-
tion tool for clinical practice.

OBSTRUCTED LABOUR: EPIDEMIOLOGY

Epidemiological study of rupture of the
uterns. Cross-sectional study of rupture

Ethiopia
Cross-sectional

Risk characieristics idenrified.

of the nterus (5 year review, 1987-91). | 250

Risk factors for vesico-vaginal fistule. |Nigeria Risk characteristics identified.
Case-contro]
250
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ANNEX 3.

FOLLOW-UP ACTIVITIES OF MSM SUPPORTED
MATERNAL MORTALITY FROJECTS

Maternal Foll tivitie
mortality ollow-upactivitics
Countries or | ratio/ 1000
large regions live births Education Intervention
from MSM

Projects Clinical Health Service
Peninsula of 0.64 | Meetings of ‘Risk District team problem solving
Malaysia obstetricians approach workshops
{(five districts) workshops
(1990-91)
State of 0.67 | Mecting of - Action to improve quality of
Morelos, health workers mortality reporis
Mexico
(1989-90)
Ecuador, [.28 | Workshop and
country recommendations
(1986) for action
Guatemala, 1.32 | Workshop - agreed - -
country interventtons and
(1986) prepared research

protocol
Laos, 6.33 - Audit of -
country maternal
(1989.91) deaths
Guinea 9.14 | Workshop - Identified
Bissau, components of country
(1989-90) national plan
China, 0.47 Waorkshop Anditing of -
21 provinces, maternal deaths|
(1985-87)
Malawi, 6.00 | Workshop Audit of Begun to define
country, 12 maternal national strategy
hospitals(1989) deaths
Jamaica, [.00 | Workshop Defined Implementing a programme
country clinical for management of HDP*
(1980) management and a RCT,** low dose asprin
standards
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AP
Maternal Follow-up activities
mortality orow-tipactivit
Countries or | ratio/ 1000
larze regions live births Education Intervention
from MSM

Projects Clinical Health Service
Regional/Cities
Brazil, 3 0.99 - - Recommendations
municipalities to state vita)
Sao Paulo State registration anthority on
{1989-20) improvements to system
Colombig, 0.70 | Workshops - -
City of Local publication
Medeliin, Recommendations
(1988-89)
Conakry, 3.60 | Workshop - Development of
Guinea national plan for reducing
(1989-90) maternal mortality
Nepal, 2.9 Workshop Management Referral criteria
regional guidelines
hospitals
(1989-90)
Sudan, 4.07 | Workshop - Flan for a programme
district, (198%
Bangladesh, 3.50 - - Recommendations for
district, improving national
(1984-89) maternal health programme

* Hypertensive disorders of pregnancy
* 3%k

Randomized controlled trial
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ANNEX 4. REPORTS AND ARTICLES ARISING
OUT OF MSM SUPPORTED RESEARCH
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Abstracts

TITLE: Effect on mortality of community-based maternity care programme
in rural Bangladesh

INVESTIGATOR:  Fauveau V; Stewart K; Kahn SA; Chakraborty J.
KEY WORDS: Maternal care interventions, maternal mortality, midwives, Bangladesh

ABSTRACT:

Objective: Toevaluate the effect of the “maternity-care programme” as measured by the maternal
mortality ratios in a rural community of Bangladesh.

Design: Intervention study comparing baseline data to follow-up data between the study group and
asimilarcontrol group. The intervention consisted of posting professional midwives in villages and
providing them with equipment totreatimmediately obstetric complications, backed by an effective
referral system. ' I

Setting: Matlab subdistrict of the Ganges-Meghna delta, Bangladesh.
Subjects: 1 782 births in control area and 1 534 births in the intervention area.
Main outcome measures: Maternal mortality.

Results: Demographic, socioeconomic and health-service indicators were similar in both study
areas in 1986. During the baseline study period 1984-86 the obstetric mortality ratio in the
intervention area was not significantly different from thatin the control area, During the intervention
phase a significant difference was noted between the study and control areas: in the formerthe odds
ratio of obstetric death between the programme period and the pre-programme pericd was0.31 (95%
CI0.11-0.81, p=0.007), whereas there was no significant change in the control area (oddsratio0.99,
93% C10.51-1.93). Ofthe 4 884 registered pregnancies in the intervention period 2 160 (44% ) were
visited at home at least once by midwives, and 4 395 (90%) ended in live births, Only 9% were
attended by a midwife during birth. The principle causes of obstetric deaths that were reduced by
the programme were, in order of decreasing importance, complications of abortion, postpartum
haemorrhage, postpartum sepsis, obstructed labour, and eclampsia.

Conclusions: The findings of this study show asignificant association between the implementation
of the maternity care programme in the intervention area and a substantial reduction in obstetric
mortality in the community. A community-based maternity care programme in rural Bangladesh,
provided that it involves professional midwives and an effective referral system, has the potential to
reduce maternal mortality. A preliminary analysis reveals that neonatal mortality was also
significantly lowered in the programme area. Although the posting of a nurse-midwife in every
village is not practical at this time, a snitable alternative would be to post family welfare visitors if
1.e. female paramedical field workers with 18 monthstraining in maternal and child health. A simple
screening method forcommunity-health workers todetect high-risk pregnancies could make the best
use of paramedical staff.
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ABSTRACT:
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Objective: To estimate the maternal mortality ratio of Bauru, Marilia and Presidente Prudente

Municipalities. -

Design: Retrospective review of death certificates, domicilim‘y visits and hospital record review.
Setting: Thrée municipalities, State of Sao Paulo, Brazil.

Subjects:. 521 deaths to‘women of reproductive age.

Main outcome measures: Causes of death, maternal causes of death,

Results: The four major causes of death in women of reproductive age were listed: cardio-
circulatory (22.6%); neoplasms (15.9%); external causes (14%), and respiratory (7.3%). Officially
maternal mortality was listed as responsible for 5% of deaths. However, a closer examination
showed that official rates under-reported the actual maternal mortality ratio which was estimated to
be 58/1000001ive births, compares to the 98.7 found by the authors in the same three municipalities.
Qut of 26 deaths between 1989 and 1990 in the three municipalities, toxaemia accounted for& (31 %),
haemorrhage 5 (19.2%), abortion 5 (19.2%) and one death each for amniotic fluid embolism,
cardiopathy, and septicaemia. There were 5 indirect canses of death.

Conclusions: The official statistics do not reflect the real level of matarnal mortality. These data
reflect an unacceptably high maternal mortality ratio for the level of development of the three
municipalities concerned. The method of this study, which included an investigation into “pre-
sumed” maternal deaths, proved to be satisfactory and revealed 50% of deaths not identified through
the official vital statistic reporting system. This study, furthermore, showed that up to 75% of the
maternal deaths were avoidable. As a result of this study, it was recommended that hypertensive
disorders of pregnancy receive more importance in the organization of maternal health services.
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ABSTRACT:

Objective: To identify the most important social factors associated with a high maternal mortality
ratio.

Design: Case-control study.
Setting: Henan and Jiangsu Provinces of China.

Subjects: Eighty-five maternal deaths compared with 170 controls in Jiangsu Province and 100
cases with 220 controls in Henan Province.

Main outcome measures: Income percapita, history of induced abortion, place of delivery and first
visit, antenatal care, training of birth attendants.

Results: Multiple logistic regression analysis shows that per capita income may be one of the main
factors influencing maternal death in these two provinces. Pregnant women with a history of two
abortions or more have a higher odds ratio than those whodonot: 2255 in Henanand 9539 in Jiangsu.
The odds ratio for women who visited their private physician during an obstetric emergency
compared to those who did not was 2707 in Henan Province and 9476 in Jiangsu. Home delivery
carried an odds ratio of 2990 in Henan and 8490 in Jiangsu.

Conclusions: The authors conclude that, based on their findings, public health strategy to reduce

maternal mortality should emphasize education on family planning, knowledge of pregnancy care,
and should improve the skills of birth anendants.
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ABSTRACT:
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Objectives: To determine the incidence of pregnancy-induced hypertension (PIH). To determine
the effect of PIH on maternal complications and perinatal outcomes.

Design: Prospective epidemiological study.

Setting: Thirty medical institutions from 21 provinces of China.
Subjects: 48 472 pregnant women.

Main outcome measures: PIH, perinatal mortality, birth weight.

Resuits: The incidence of PIH was 10.4% (5 045 cases) broken down into mild (5.74%), moderate
(2.65%), pre-eclampsia(1.8%), and eclampsia (0.2%). The overall perinatal mortality was 25.3 per
1000 among those with PIH, compared to 13.9 per 1000 without. A linear relationship between
severity of symptoms and perinatal mortality exists. Mild PIH was associated with a perinatal
mortality rate of 16/1000; moderate of 21.2/1000; pre-eclampsia of 59.3/1000 and eclampsia 27.8/
1000. The mean birth-weight for the PIH group was 3201 gm compared to 3253 gm for the non-
PIH group. Some 27.4% of the PTH group had a caesarean section compared to 12.8%; 12.9% was
associated with intrauterine fetal distress compared to 6.8%:; 10.2% with postpartum haemorrhage
compared to 5.5% and 0.6% with abruptio placentae compared to 0.2%.

Conclusions: Pregnancy-induced hypertension is a common occurrence in this survey with an
overall incidence of 10.4% and a regional difference from 3% to 23%. The incidence in the rural
areas was lower than in the urban ones. Strategies to reduce the number of poor obstetrical cutcornes
include: strengthen the organization of materal and child health services, improve the early detection
rate of PIH, and use the risk approach and predisposing factors for early interventions.
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ABSTRACT:

Objectives: To ascertain the present status of maternal deaths and formulate pertinent measures
to reduce the maternal mortality rate in China.

Design: Data on maternal deaths were collected from 247 pilot areas in 30 provinces, municipalities,
and autonomous regions which covered a total population of 100 000 000, Data sets were collected
from live birth lists, mother ¢ards, and maternal death cards.

Setting: Provinces, municipalities and autonomous regions of China.
Subjects: Atotalof 1 476457 births and | 089 maternal deaths were reviewed from the study areas,

Main outcome measures: Maternal mortality ratios, age at death, parity at death, educational
status, economic status, residence, cause of death,

Results: The average maternal mortality ratio(MMR) was estimated to be 74.2 deaths per 100000
live births. After correction the ratio was estimated to be 94.7; 49.9 for urban and 114.9 for rural
areas. The research revealed that young women <20 and older women >40) years were at 2 higher
risk of maternal death with a relative risk (RR) 3.9 and 20.4 respectively. Increasing parity was
associated with a higher RR of matemnal death, for para 3 the RR was 5.2 and for para 4 and above
the RR was 15 (when compared tothe lowest para 1 group). The lower theeducational level the higher
the MMR. The death rate of illiterate women was 66.5 times higher than those of university
graduates, and women with only primary school education had a 22.9 times higher MMR than
university graduates. The less the family income per person, the higher the MMR. The MMR in
the family with an average income per person less than 20 yuan was 5.9 times higher than those
families with an income more than a hundred yuan. Wormnen living in mountainous areas had a four
times higher MMR than those living on the plain. The six commonest cause of deaths were: obstetric
haemorrhage (49.1%), pregnancy induced hypertension (10.1%), cardiac disease (8.9%), puerperal
infection (5.9%), amniotic fluid embolism (5.4%), hepatic disease (3.8%). Causes of hasmorrhage
were given as: placentae previa (9.8%}), abruptio placenta (2.3%), retained placenta (44%), uterine
rupture (13.2%), vaginal injury (3.6%), uterine inettia (21.6%), inversion of uterus (2.5%), and
other factors (3.0%). Home births had a RR of 5, and the village and county hospitals had a RR of
2.1 when compared to the provincial hospitals.
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ABSTRACT:
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Objectives: To determine the prevalence of reproductive morbidity in 2 community. Toevalnate a
health questionnaire in comparison to physical examination.

Design: Randomized household interviews compared with clinical and laboratory diagnosis.
Setting: Two villages in the Giza Gﬂvernate of Egypt.
Subjects: 509 ever-married non-pregnant women.

Main outcome measures: Vaginal discharge (interview, clinical exam, laboratory tests); prolapse
of uterus (interview and clinical exam).

Results: Some 77% of women reported having vaginal discharge though only 13% considered it
abnormal. Comparisons made with clinical examinations showed that presence of discharge has a
sensitivity of 97% and specificity 26%. Report of discharge with one “suspicious characteristic”
has a sensitivity of 66% and specificity of 40% while a report that the discharge is “not part of the
woman’s nature” had a sensitivity of 14% and specificity of 88%. Prolapse was diagnosed by
physical examination to be present among 56% of women. Comparison of the clinical examination
with the verbal history showed a sensitivity of 36% which rose to 50% for more severe cases.
Specificity was 76%. The positive predictive value was 66% and the negative predictive value was
50%, with the Kappa statistic indicating poor agreement beyond chance.

Conclusions: Reproductive morbidity in these two villages in Giza is responsible fora heavy disease
burden of women. The prevalence of reproductive tract infections in women was 51 %, prolapse of
the uterus was 56%, anaemia 63% and obesity 43%. Case studies revealed that women with serious
gynaecological conditions in these communities suffered with silentendurance. Further attempts to
improve questionnaire-based measures of reproductive morbidity require studies within specific
communities on women'’s perceptions of these conditions or, preferably, women’s perceptions of
health and illness in general. :
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