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Abstract

More than 150 million women become pregnant in developing countries each year and an
estimated 500,000 of them die from pregnancy-related causes. At least 7 million pregnancies
result in stillbirths or infant deaths within the first week of life, also because of maternal
health problems. The death of a woman of reproductive age translates into substantial
economic and social hardship for her family and community. Most women in the developing
world lack regular access to modern methods of contraception. Most pregnant women receive
insufficient prenatal care or none at all and deliver without access to skilled obstetrical care
when complications develop. Even in countries with relatively well-developed health
systems, preventable maternal illness a:nd death persist because of inadequate management of
the complications of pregnancy.

To assist policymakers and program managers to design and implement programs to
reduce maternal mortality, this paper discusses the lessons for reducing maternal mortality
derived from experience and research in both developing and industrial countries. That
evidence shows that community-based approaches such as family planning and training and
the deployment of midwives have helped reduce maternal deaths in high-mortality settings.
A World Bank analysis of health sector priorities identified prenatal care and delivery
services as among the most cost-effective government interventions for improving adult and
child health.

The paper also recommends priorities and program strategies for making family
planning services and maternal health care more effective by improving quality, increasing
access, and educating the public about the importance of such services. Programs succeed
best when they provide a package of services, including community-based family planning,
health, and nutrition services. Substanticl-and sustained-reduction of the risk of dying
once pregnant, however, requires an effective continuum of care from the community to the
first-referral level, supported by a public education program. No matter how effective
community-based maternity care is, some women will continue to die from complications if
adequate referral and treatment to deal with emergency obstetric complications are not
available. A more comprehensive plan includes expanding women's opportunities in a
variety of other sectors, particularly in education. While there has been some progress, the
challenge remains to get safe motherhood programs rapidly in place at the country level.

Abstract iii
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Foreword

Women's health has received relatively little attention in developing countries. Maternal
mortality rates, for example, show the widest disparity between industrial and developing
countries of any human development indicator. The World Bank recognizes that policies to
improve women's health are not only humanitarian, but economically sound as well. Well-
directed interventions to improve women's health, particularly when combined with
education, also expand the social and economic capacity of countries through the
contributions of those women and their healthier, more productive children.

The World Bank is a cosponsor of the Safe Motherhood Initiative and has assisted in the
development of a large and growing number of activities in all regions of the world,
designed to reduce maternal illness and death. The number of Bank-assisted projects with
safe motherhood components has increased from six in 1987 to more than seventy in 1993.

This paper was prepared to facilitate policy dialogue and program design,
implementation and evaluation in maternal health and family planning. The information and
direction for the paper came from workshops and conferences, interviews with World Bank
staff, research and program evaluations, commissioned papers, and WHO technical
documents. The Meeting of Partners for Safe Motherhood held in March 1992 provided a
valuable opportunity to explore many of these ideas and project experiences in more detail.

The paper is intended for the use of World Bank staff, but we hope that it will also
provide guidance to governments, other international agencies, and nongovernmental
organizations in the design and implementation of programs to reduce maternal mortality
and improve the status of women. In the words of Lewis Preston, President of the World
Bank, "Safe motherhood is a high priority for the World Bank.... We all know what has to be
done. We have the means to do it. Together, we can halve maternal mortality by the end of
the decade. We can help women have more voice and choice in their lives. We can transform
the prospects of this generation of women." And the prospects of all those who follow.

Janet de Merode
Director, Population, Health

and Nutrition Department

Foravord v



r - -
L , _

L __ _
"., _

-

.''"__



Acknowledgments

This discussion paper is the work of many people to whom we give our thanks. In
November 1991, the World Bank and the MotherCare project of John Snow, Inc., convened a
Workshop on Guidelines for Safe Motherhood Programming in Washington, D.C. Working
Group participants-from Bangladesh, Brazil, Cameroon, the Gambia, Guatemala, Indonesia,
and Zaire and those from the Center for Population and Family Health at Columbia
University, Family Care International, International Women's Health Coalition, London
School of Hygiene and Tropical Medicine, Manoff Group, the Population Council, U.S.
Agency for International Development, World Health Organization, and the World
Bank-brought their insights and experience to the table and are the architects of this
document. To Michael Azefor, Bruce Carlson, James Socknat, and Susan Stout, chairpersons
for the workshop, we give special thanks for the clarity and enthusiasm they brought to their
sessions. We are also grateful for Diana Measham's superb proceedings of the workshop and
her comments on various drafts of this document.

Several technical papers prepared for the workshop were synthesized by Marjorie
Koblinsky into a background document that was discussed at the Meeting of Partners for
Safe Motherhood hosted by the Bank in March 1992. At this meeting, comments were
particularly appreciated from the members of the Inter-Agency Group for Safe
Motherhood-including UNDP, UNFPA, UNICEF, WHO, the World Bank, IPPF, and the
Population Council-as well as representatives from thirty-three countries around the world,
bilateral assistance agencies, and nongovernmental organizations.

Selected background papers used in preparing this document are available, including:
"Levels, Trends, and Consequences of Maternal Mortality and Morbidity" (A. Huque, A.
Zahidul, and Marjorie Koblinsky 1991); "World Bank Guidelines on Safe Motherhood in
Developing Countries: Outline of Effective Care at Delivery for Safe Motherhood" (Cleone
Rooney 1991); "Communicating Safe Motherhood: Using Communications to Improve
Maternal Health in the Developing World" (Marcia Griffiths, Mona Moore, and Michael Favin
1991); and "Programming for Safe Motherhood" (Marjorie Koblinsky and others 1992).

A special thanks is owed to Ann Hamilton, Barbara Herz, and Anthony Measham for
their insightful comments and continuous support throughout the process. The authors
would also like to thank the many World Bank colleagues who reviewed and provided
comments on drafts of the document, including Michael Azefor, Jos&Luis Bobadilla, Eugene
Boostrom, Randy Bulatao, Richard Cambridge, Robert Castadot, Susan Cochrane, Catherine
Fogle, Rae Galloway, Jeff Hammer, Richard Heaver, Robert Hecht, Janet Hohnen, Michele
Lioy, Nydia Maraviglia, Francisco Mardones, Judith McGuire, Philip Musgrove, Mead Over,
Indra Pathmanathan, Elaine Patterson, Frances Plunkett, Sandra Rosenhouse, Fadia Saadah,
Helen Saxenian, James Socknat, Susan Stout, Kalanidhi Subbarao, and Denise Vaillancourt.
Technical reviews and constructive comments from Wendy Graham, May Post, Malcolm
Potts, Kajsa Sundstr6m, and Vivian Wong were also valuable. Finally, we appreciate the help
of Coni Benedicto, Joyce Bruce, Noni Jose, Mely Menciano, Ottie Nadora, and Christopher
Wilson, who helped prepare this report.

The World Bank, the Swedish International Development Authority, and the U.S. Agency
for International Development provided the support that allowed this paper to be developed
and produced.

Acknowledgments vii



Abbreviations

AIDS Acquired immune deficiency syndrome

CBD Community-based distribution

FTE Full-time equivalent

HDP Hypertensive disorders of pregnancy

HIV Human immunodeficiency virus

IEC Information, education, and communications

IM Intramuscular

IMR Infant mortality rate

IPPF International Planned Parenthood Federation

IUD Intrauterine device

IV Intravenous

MCH Maternal and child health

MMR Maternal mortality ratio or rate

NGO Nongovernmental organization

NMR Neonatal mortality rate

PAHO Pan American Health Organization

PMR Perinatal mortality rate

RTI Reproductive tract infection

STD Sexually transmitted disease

TBA Traditional birth attendant

TFR Total fertility rate

UNICEF United Nations Children's Fund

UNDP United Nations Development Program

UNFPA United Nations Population Fund

WHO World Health Organization

Note: All dollar amounts in this report are current U.S. dollars.
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Executive Summary

The gap in pregnancy-related deaths between developing and industrial countries shows the
greatest disparity of any human development indicator. Pregnant women in developing
countries face a risk of death that is up to 200 times greater than for women in industrial
countries. Unless vigorous, scientifically informed action is taken, more women may die from
causes related to pregnancy, childbirth, and unsafe abortion in the 1990s than in any previous
decade.

The issue involves more than women's lives. Also at stake are the lives of an estimated 7
million or more newborns who die annually as a result of maternal health problems and the
health and socioeconomic prospects for surviving children, families, and communities. Yet
most women in the developing world lack regular access to modern methods of
contraception and do not receive adequate prenatal or delivery care.

The Safe Motherhood Initiative

In an effort to reduce the high toll of maternal morbidity and mortality, the World Bank,
World Health Organization, United Nations Fund for Population Activities, and agencies
from more than forty-five countries launched the Safe Motherhood Initiative at a conference
in Nairobi in 1987. The goal is to reduce maternal illness and deaths by half by the year 2000.

The short-term strategy would make family planning services and maternal health care
more effective-by improving quality, increasing access, and educating the public about the
importance of such services and how they can best be used. A more comprehensive plan
calls for improving women's socioeconomic status through health, education, and other
factors.

The initiative, in its first six years, has brought greater awareness of the problem of
maternal health, and countries are beginning to develop plans and programs. The challenge,
however, is to accelerate program implementation at the country level.

At a follow-up conference at the World Bank in 1992 on the Safe Motherhood Initiative,
international agency representatives and maternal health experts worked to help transform
the effort from advocacy to action. This paper, an outgrowth of that meeting, is intended
mainly to guide Bank operations staff in their work on safe motherhood programs. It should
also prove useful to program planners in borrower countries and in other agencies.

What Is Needed

The experience of developed countries has shown that maternal mortality is not reduced by
socioeconomic development alone, that an active program to improve the health
infrastructure and behavior is needed. By the same token, research projects in Bangladesh,
Ethiopia, Guatemala, and elsewhere have helped show which approaches do and don't work.
For example, community-based approaches such as family planning and training and
deployment of midwives have helped reduce maternal deaths in high-mortality settings.

Substantial-and sustained-reduction of the risk of dying once pregnant, however,
requires adequate referral and treatment to deal with emergency obstetric complications.
Deliveries performed by traditional birth attendants without skilled backup services have not
reduced the risk of maternal deaths. And the use of demographic factors, such as age and

Executive Summary xiii



number of previous deliveries, to predict delivery complications has not proved reliable; most
obstetric complications occur among women without these "risk" factors. Experience
demonstrates that survival and well-being depend primarily on early detection of actual
complications or disease and appropriate care. A radio campaign about the risks of labor
lasting more than twenty-four hours significantly reduced the mortality and long-term
disability that can result from prolonged labor.

The pathway to safe motherhood consists of interlinked steps: an adolescent's nutritional
status; a woman's information about contraception, danger signs during pregnancy, and
sexually transmitted diseases (including AIDS); access to appropriately trained health
providers in a community; access to health care facilities or emergency transport to facilities
elsewhere-all affect pregnancy outcomes and can be improved through public health
interventions. Family planning reduces women's exposure to pregnancy-related risks; it also
benefits the newborns, whose health prospects are improved by appropriately timed and
spaced pregnancies.

The more than 500,000 maternal deaths each year result mainly from five causes:
hemorrhage, unsafe abortion, infection, hypertensive disorders, and obstructed labor. In
addition, tens of millions of maternal morbidities and disabilities in developing countries
result from complications related to these problems or from life-threatening diseases-such as
malaria, viral hepatitis, and AIDS-that are exacerbated by pregnancy. But the most
immediate determinant of maternal morbidity and mortality is the management of
complications directly associated with pregnancy, labor and delivery, the postpartum period,
and abortion.

So, a safe motherhood program requires community-based nutrition, health, and family
planning services; a continuum of care from community to hospital; and a public information
program. Such a program ought to be an integral part of a country's primary health care and
overall public and private health system.

Policy Considerations

Programming for safe motherhood requires local flexibility and initiative in planning,
combined with strong national and local political support. From the outset, policymakers and
planners will need to build commitment among decisionmakers, opinion leaders, and
potential program beneficiaries, both women and men. Policymakers will also have to
balance needs-based on an analysis of epidemiologic, demographic, and sociocultural factors
and on available financial and other resources.

At the same time, in a broader context, the leaders should work to strengthen
intersectoral coordination of activities that can advance the socioeconomic and legal status of
women. Such factors as a woman's level of education, economic potential, and family and
social status clearly affect fertility levels, pregnancy outcomes, the health of women and
children-and their capacity to contribute to economic development.

Tailoring a Program to Its Setting

To consider how different settings might affect strategy, this report gives examples of
approaches in three different settings-ranging from setting A, which has very limited health
service infrastructure, through setting C, which has extensive services. However, nothing can

xiv Making Motherhood Safe



replace an individualized assessment of a country's unique maternal health needs, induding
considerable variation within a country, in preparation for embarking on program
development.

In the example of setting A, high fertility, high mortality, and limited resources indicate
that community-based distribution of contraceptives and appropriate abortion management
should be established as the first line of offense. In setting B, the priority interventions are
likely to be strengthening the referral systen, upgrading maternity-care provider skills, and
expanding health service coverage. In setting C, improving the quality and efficiency of
care-with some decentralization of services-and developing a more comprehensive strategy
for women's health, are probable areas of emphasis.

In all settings, information, education, and communications are essential-to improve
community awareness of the need for better health-related practices and health care services
and to tell the community how best to use such services.

Projected Costs

Projected costs for a substantial reduction in maternal morbidity and mortality are
approximately $2 per capita per year, with half of that for matemal health and half for family
planning. A recent World Bank analysis of health sector priorities identified prenatal care and
delivery services as among the most cost-effective interventions with which governments can
improve adult and child health.

The Bank's Role

The Bank's role in safe motherhood is to support member govenmments, in coordination with
other assistance agencies and nongovernmental organizations, to formulate and implement
policies and programs. Bank lending for safe motherhood has grown from nine projects in
fiscal 1986 to seventy in fiscal 1992. To complement safe motherhood projects, the Bank
assists projects that expand opportunities for women in a variety of sectors.
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Chapter 1

Matemal Morbidity and Mortality and the Consequences

More than 150 million women become pregnant in developing countries each year and an
estimated 500,000 of these women die from pregnancy-related causes. Well over one-fourth of
all deaths to women of reproductive age in many developing countries are pregnancy
related. The five main causes of maternal deaths are hemorrhage, unsafe abortion,
hypertensive disorders, sepsis, and obstructed labor.

The death toll is greatest in Sub-Saharan Africa and South Asia, where maternal
mortality ratios (maternal deaths per 100,000 live births) may be as much as 200 times higher
than those in industrial countries. This is the widest disparity in human development
indicators yet reported (table 1.1, box 1.1). The profound difference in maternal health and
mortality between developing and industrial countries is expressed even more starkly by

Table 1.1 Selected Measures of Matemal and Perinatal Mortality by Region and Subregion

Aaternal mortality Perinatal mortality
Regionl ratio, 1988 (per Total fertility Lifetime risk of rate, 1983 (per 1,000
subregion 100,000 live births) rate, 1991b maternal death' live birthsY'

World 370 3.4 1 in 67 57

Industrial countries 26 1.9 1 in 1,687

Developing countries 420 3.9 1 in 51

Africa 630 6.1 1 in 22 81
North 360 5.0 1 in 47 62
East 680 6.8 1 in 18 81
Middle 710 6.0 1 in 20 80
West 760 6.4 1 in 18 94
South 270 4.6 1 in 68 77

Asia 380 3.9 1 in 57 59
East 120 2.2 1 in 316 20
Southeast 340 3.4 1 in 72 52
South 570 4.4 1 in 34 87
West 280 4.9 1 in 61 55

South America 220 3.3 1 in 115

North America 12 2.6 1 in 2,671 13

Europe 23 1.7 1 in 2,132 14

Oceania 600 2.6 1 in 54 13

Commonwealth of
Independent States 45 2.3 1 in 805 28

a. Maternal mortality ratio and perinatal mortality rate are explained in box 1.1.
b. The total fertility rate is the number of children a woman would bear if she lived to the end of her childbearing
years and bore children at each age in accordance with prevailing age-specific fertility rates.
c. Lifetime risk=1-(1-MMR)'-'1") where the MMR is expressed as a decimal-for example, 0.2-and the total fertility
rate is adjusted by 1.2 to account for pregnancies not ending in births (Herz and Measham 1987).
Source: For maternal mortality ratio, WHO (1991b); total fertility rate, Haub, Kent, and Yanagishita (1991); and
perinatal mortality rate, WHO (1989a).

Maternal Morbidity and Mortality and the Consequences



Box 1.1 Maternal and Perinatal Mortality-Definitions of Ratios and Rates

Maternal mortality is defined as "death of women during pregnancy or within forty-two days of termination of
pregnancy, irrespective of the duration and the site of pregnancy, from any cause related to or aggravated by the
pregnancy or its management, but not from accidental or incidental causes."

Women dying from causes related to pregnancy and childbirth
Maternal moriality ratio = .- 0,000 live births

100,000 live births

The ratio measures the risk women face of dying once pregnant-the obstetric risk. The maternal mortality ratio
ranges from 25 to 2,000 in studies from developing countries and averages 10 in industrial countries.

Women dying from causes related to pregnancy and childbirth
A4aternal mortality rate = __________________________________

100,000 women age 15-49

The rate reflects the maternal mortality ratio and the fertility rate (births per 1,000 women of reproductive age); it
is influenced by the likelihood of becoming pregnant and by the obstetric risk.

Perinatal mortality includes all newborn infants-stillborn or live-with a birthweight of at least 1,000 grams, who
die before day 7 (168 hours).

Fetal deaths and early neonatal deaths
Perinatal mortality ratio = -- x 1,000

Live births

The perinatal mortality ratio ranges from 40 to 60 per 1,000 live births in most developing countries, but it is
between 6 and 10 in industrial countries.

Fetal deaths and early neonatal deaths
Perinatal mortality rate = x 1,000

Total births

Source: WHO 1992d.

comparing lifetime risk: one in every 21 women in Africa dies of complications of pregnancy,
delivery, or abortion, compared with only one in every 10,000 in Northern Europe (Rochat
1987).

Maternal mortality is not the only adverse outcome of pregnancy. Because of
miscarriage, induced abortion, and other factors, well over 40 percent of the pregnancies in
developing countries result in complications, illnesses, or permanent disability for the mother
or child (WHO 1992a). More than 7 million newborn deaths are believed to result from
maternal health problems and their mismanagement.

Poor maternal health hurts women's productivity, their families' welfare, and socio-
economic development. So safe motherhood should be a critical part of any broader strategy
to expand female education and employment and to improve health, nutrition, and gender
equality-and thus alleviate poverty.

Given the magnitude of these problems and the interventions available, why hasn't more
been done? Unfortunately, these problems are silent. They remain, to a large extent,
uncounted and unreported. The death of a pregnant women is often attributed to fate.
Changing this prevailing attitude to a belief that "pregnancy is special" is the major challenge
for safe motherhood programs (Winnard 1991). This paper focuses on clarifying policy and
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program alternatives and identifying cost-effective health-related program interventions that
are likely to reduce maternal morbidity and mortality expeditiously.

Complications of Pregnancy and their Consequences

Health problems associated with pregnancy affect the health and quality of life of the mother,
but also of the newborn, the family, and the wider community.

Effects on the Mother

About 80 percent of maternal deaths in Figure 1.1 Medical Causes of Maternal Deaths in
developing countries are direct obstetric Developing Countries
deaths-they result "from obstetric
complications of the pregnant state Hmorrnhap (25%)
(pregnancy, labor, and puerperium), from
intervention, omissions, incorrect treatment, (15%)
or from a chain of events resulting from any
of the above" (WHO 1977). The remaining
maternal deaths are from indirect causes (19%)
aggravated by pregnancy or its manage- _ ain
ment, such as malaria, viral hepatitis, aoo 1
diabetes, anemia, or rheumatic heart (6 
disease. Of the direct obstetric deaths, nelve
hemorrhage contributes about 25 percent, laor (8%) csorders (12%)
unsafe abortion at least 13 percent,
hypertensive disorders (eclampsia) about 12 percent, infection (sepsis) about 15 percent, and
obstructed labor and other direct causes about 8 percent each (figure 1.1 and appendix 1)
(WHO 1992a).

Direct obstetric complications or health problems exacerbated by pregnancy can also
harm the mother's health without killing her. Acute complications-many from the causes
associated with maternal death-affect an estimated 50 million or more women in developing
countries yearly, with more than 20 million cases serious enough to warrant referral-level
care (WHO 1992a).

One of the worst chronic consequences of childbirth is obstetric fistula, a common
consequence of untreated obstructed labor. Women suffering from obstetric fistula
continuously leak urine and sometimes feces. They often become social outcasts. Obstetric
fistula is particularly common when the first pregnancy occurs soon after puberty
(Cottingham and Royston 1991).

An uncounted number of women suffer pregnancy-related disabilities long after delivery.
Between 9 and 25 percent of women under forty-five years of age suffer uterine prolapse in
Colombia, Pakistan, the Philippines, and Syria (Omran and Standley 1976, 1981). Because
prevalence increases as a result of childbearing and its frequency, prolapse is likely to affect
younger women in countries where marriage and childbearing begin early and fertility is
high. In Egypt, for example, a recent community-based study in a rural area found that more
than half of all women suffered from uterine prolapse (Zurayk 1991).
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Poorly timed or unwanted pregnancies carry high risks of morbidity and mortality, as
well as social and economic costs, particularly to the adolescent. In a study in Nigeria, girls
age 15 and under had a maternal mortality ratio seven times that of women age 20 to 24, and
in Jamaica, women over 40 were five times more likely to die during pregnancy than women
age 20 to 24 (Royston 1989). Many unwanted pregnancies end in unsafe abortion. For
example, when contraception and abortion were illegal in Romania in 1988, the maternal
mortality ratio was reported to be 159 deaths (per 100,000 live births), 86 percent of them
caused by complications from unsafe abortion. After legalization in 1989, the frequency of
abortion persisted because of a scarcity of contraceptive information and supplies, but the
mortality ratio fell by 50 percent in 1990 (Hord and others 1991).

Countless women suffer severe chronic illnesses that can be exacerbated by pregnancy
and the mother's weakened immune system. Anecdotal information indicates that levels of
these illnesses are extremely high. Malaria is more prevalent in pregnant women than in
nonpregnant women and is most common in the first pregnancy. Resistance to malaria
developed during childhood begins to diminish in the pregnant woman at about the
fourteenth week. Viral hepatitis is far more prevalent among pregnant than nonpregnant
women in developing countries and 3.5 times as likely to prove fatal (WHO 1991b). Severe
viral hepatitis can lead to premature labor, liver failure, or severe hemorrhage.

In addition, an increasing number of pregnant women are testing positive for the human
immunodeficiency virus (HIV), which is a precursor to acquired immune deficiency
syndrome (AIDS). In Sub-Saharan Africa, 3 million women have been infected with the AIDS
virus (WHO 1992c). In Lusaka, Zambia, for example, in the early 1990s, nearly one-quarter of
the pregnant women attending maternity clinics were infected-a jump from 8 percent in
1985 (U.S. Bureau of the Census 1992).

From 60 to 70 percent of pregnant women in developing countries are estimated to be
anemic (Sloan and Jordan 1992). An infant may secure adequate iron stores at the expense of
the mother's reserves. The resulting anemia in the mother may impede her ability to resist
infection or survive hemorrhage, increasing the likelihood of death in childbirth by a factor of
four (Chi, Agoestina, and Harbin 1981; Llewellyn-Jones 1965).

Effects on the Fetus or Newborn

Pregnancy involves a dyad-the mother and the fetus. When the mother suffers, the fetus or
newborn is vulnerable. Of the 13 million deaths each year in children under 5 years old in
the developing world, 3 million occur in the first week after delivery. In addition, there are
some 4 million stillbirths or late fetal deaths each year (WHO 1989b). These 7 million
perinatal deaths are associated with maternal complications, poor management techniques
during labor and delivery, and the woman's general health and nutritional status before and
during pregnancy.

If a woman dies, the effect on her fetus or newborn is devastating. The overwhelming
majority of pregnancies that end in a maternal death also result in fetal or perinatal death.
Among infants who survive the death of the mother, fewer than 10 percent live beyond their
first birthday (Koenig and others 1988; Chen and others 1974).

Even if a woman does not die, the effects of a complicated birth are also staggering.
Antepartum hemorrhage, eclampsia, and other complications-excluding abortion-are
associated with at least 1.5 million perinatal deaths each year in developing countries, plus
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considerable suffering and poor growth and development for those infants who survive. Poor
management during labor and delivery is associated with an additional 1.5 million perinatal
deaths and many more developmental impairments among children (MotherCare 1991). For
example, birth asphyxia, a lack of oxygen before birth or in the first minutes of life, kills or
causes brain damage-most notably cerebral palsy-to more than 2 million children each
year (CAMHADD 1990).

At least 3 million additional perinatal deaths and an unknown number of infant deaths
are associated with women's health problems during pregnancy (WHO 1989b). Countless
more infants who survive suffer consequences from their mother's ill health. For example,
women suffering from malaria in Sub-Saharan Africa give birth to an estimated 3 million
severely underweight babies (USAID 1991).

Similarly, women with poor nutritional status (short stature, low pre-pregnancy weight,
inadequate weight gain during pregnancy, and anemia), reproductive tract infections, or
other infections during pregnancy are more likely to deliver a low-birth-weight infant. Of the
estimated 25 million low-birth-weight babies born each year worldwide, 24 million are in
developing countries (WHO and UNICEF 1992). The perinatal mortality rate for low-birth-
weight babies is five to thirty times higher than for fetuses or infants of normal weight. Low-
birth-weight infants who survive may have serious neurological problems and hearing and
visual defects and may be subject to slow development throughout life. Low-birth-weight
girls are of special note: they are less likely than boys to catch up, because they are fed less,
marry early, carry a heavy workload, and spend a considerable portion of their lifespan in
pregnancy and lactation. Persistent low nutritional status and high energy expenditure
predispose such girls to bear low-birth-weight babies themselves, passing the problem on to
the next generation (Garcia and Lofti 1991).

A woman with HIV has a 25 to 40 percent chance of passing the infection on to her fetus
in the womb or at birth. Using a 25 percent transmission rate, the World Health Organization
(WVO) estimates that 4 million infants of HIV-infected mothers will have been born by the
end of 1992 in Sub-Saharan Africa, and nearly a million are expected to be infected at birth
(Chin 1990). The progression of HIV to AIDS in children is less well-documented than in
adults, but according to WHO, 25 percent of the children born with HIV will be diagnosed
with AIDS in the first year and 80 percent by the fourth year. As death follows about a year
after diagnosis of the disease in children in Africa, 80 percent of those infected at
birth-800,000 children-are not likely to survive to their fifth birthday (Chin 1990).

Effects on the Household and Community

The death of a woman of reproductive age can bring economic hardship to a family in
poverty. At least one-fourth of male-headed households rely on female earnings for more
than half of total income (Agarwal and others 1990). The situation is worse when a woman
who dies is the head of a household. Women are estimated to be the sole breadwinners in
one-fourth to one-third of the world's households. In India, for example, women head one-
third of all families below the poverty line (World Bank 1991).

The family loses not only the woman's contribution to household income, but also her
contribution to household maintenance. Women in Africa produce most of the food necessary
for a household; women in Bangladesh raise vegetables or small animals, despite their
seclusion. It is the woman who cooks for the family, fetches water from a tubewell or pond,
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cleans the house, disburses food, and cares for the children, the sick, and the elderly at home.
It is estimated that if women's unpaid household labor were enumerated, the gross national
product of most developing countries would increase by about one-third (Sivard 1985). And
if the work performed by women were given monetary value, the death of a woman of
reproductive age would translate into a substantial financial loss.

Barriers to Maternal Health Care

Despite the clearly demonstrated need for family planning and maternal health services,
women often lack access to relevant information, trained providers and supplies, emergency
transport, and other essential services. Furthermore, cultural attitudes and practices may
impede women's use of services that are available. Decisions about whether to seek care are
generally not the woman's alone, but are often made by the husband or mother-in-law
(Thaddeus and Maine 1990; Huque and Koblinsky 1991).

Most pregnant women in the developing world receive insufficient or no prenatal care
and deliver without help from appropriately trained health care providers. Only about half of
the married women of reproductive age in the developing world practice contraception. In
some countries in Africa, family planning and maternity care coverage is less than 10 percent
(WHO 1992e). Even in countries with relatively well-developed health systems, preventable
maternal morbidity and mortality persist. A study of four institutions in Mexico City
classified 85 percent of the maternal deaths examined as potentially preventable; clinical or
surgical misjudgment was blamed for more than eight out of ten of the preventable deaths
(Bobadilla 1992).

Lessons Learned

The significant reduction of maternal mortality-in an industrial or developing
country-requires an active effort, one that can be managed with limited resources. Past
macroeconomic growth in industrial countries did not, by itself, reduce maternal mortality.
Increased availability of midwives trained to assist in home deliveries and the introduction of
aseptic techniques led to a dramatic decline in maternal mortality in Sweden in the
eighteenth and nineteenth centuries (Hogberg and Wall 1986, H6gberg, personal
communication 1992). In the 1930s, maternal mortality fell in England, the Netherlands, and
other European countries when antibiotics for infections, blood transfusions for hemorrhage,
and improved surgical techniques for cesarean section became available (Loudon 1991).
Modern family planning and safe abortion services later reduced maternal mortality further.

Socioeconomic improvements are no substitute for family planning and quality health
care during pregnancy, delivery, and postpartum. Even in an industrial country, the
morbidity and mortality associated with pregnancy and childbirth are high if obstetric care is
not used. In the United States, in 1983, well-nourished, well-educated, and relatively affluent
women of a fundamentalist religious sect had a maternal mortality ratio of 872-compared
with a national level of 8-per 100,000 live births because they did not believe in obstetric or
other modern medical care (Kaunitz and others 1984).

If a developing nation allots scarce resources appropriately, relatively low maternal
mortality rates can be achieved. Appropriate services need to be easily accessible to all
pregnant women, or pregnant women must be able to move closer to them when necessary.
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Concentrating medical attention only on women identified as at risk has not proved effective.
This is because the criteria for risk are often broadly defined and are not closely linked with
adverse outcome. Recent studies have found that most of the women who are identified as
having "risk factors" do not actually develop life-threatening complications and that a
majority of pregnancy-related deaths result from unpredicted complications, that is, among
women not identified as "at risk." Thus, risk screening is useful only when based on
demonstrated risk factors and combined with monitoring, referral, and prompt treatment to
deal with complications as they develop, whether predicted or not (see box 2.2 in chapter 2).

In a study of non-hospital birth centers in the United States, about one of thirteen "low-
risk" women-who had an average of eleven prenatal visits-developed a serious
complication (Rooks and others 1989). In Zaire, a study to predict complications during
pregnancy found the best predictor was a history of problems in previous pregnancies. These
women were nine times more likely to suffer obstructed labor. Still, more than two-thirds of
the women with obstructed labor had been identified as low-risk (Maine 1991).

In Guatemala, referral following prediction by traditional birth attendants of
complications based on demographic risk categories-for example, age or the number of
previous deliveries-would overwhelm the service delivery system. Instead, a project in the
rural highlands bases referrals on the detection of complications of pregnancy or delivery.
There are no certified midwives at health centers in Guatemala who can assist with prenatal
screening (Schieber 1991).

In a rural subdistrict of Bangladesh, maternal mortality has declined substantially in the
past ten years because of new approaches to family planning and maternity care. An effective
community-based family planning project has raised contraceptive prevalence to above 50
percent in the study area-compared with 23 percent in the control area-and reduced the
maternal mortality rate (maternal deaths per 100,000 women of reproductive age) by about
one-third. Family planning succeeded in decreasing total pregnancies, and thus the number
of pregnancy-related deaths, but did not change the risk of death faced by women, once
pregnant (Fauveau 1991).

In addition, an effective comnmunity-based maternity care project-added to the family
planning program-reduced the risk of dying once pregnant (the maternal mortality ratio) by
two-thirds. The combination of basic family planning and maternal care cut the maternal
mortality rate by more than one-half. The maternity care project posted trained midwives in
the community to assist women with births in their homes, if requested. The midwives
provided prenatal care, carried supplies to stabilize or treat women with complications, and
had access to transport and referral services for cases they could not manage (Fauveau 1991).

Other projects have contributed knowledge about effective-and ineffective-interven-
tions (appendix 2). In Indonesia, training traditional birth attendants in the absence of skilled
backup support did not decrease women's risk of dying once pregnant (Alisjahbana 1991). In
the Gambia, a similar approach helped reduce excessively high maternal mortality ratios, but
only to a still relatively high level. There, trained traditional birth attendants provided
monthly prenatal care visits to pregnant women. Each woman was also examined by a
physician and treated for any illness identified. While this care resulted in a reduction of the
maternal mortality ratio from 2,230 to 1,052 deaths per 100,000 live births, it remained
excessively high because women who developed complications during late pregnancy or
delivery could not obtain the care they needed in time (Greenwood 1991).
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In Ethiopia and Nigeria, maternal mortality was reduced through prenatal screening of
demonstrated risk factors and identification of danger signs (see box 2.2)-provided by
certified nurse-midwives working with traditional birth attendants at the health-center or
community level. The screening identified women with poor obstetric histories, and very
young and very short women giving birth for the first time, discemed existing medical
problems or complications, and referred the women before the onset of labor (Poovan, Kifle,
and Kwast 1990, Brennan 1991). In the program in Ethiopia, matemity waiting homes near a
rural referral hospital or health center are successfully used by women who live far away.
The community constructs and maintains the homes. Thus, men have contributed financing
and labor and are thus more likely to allow their wives to use the facilities (Poovan, Kifle,
and Kwast 1990).

In Zaire, women's lives have been saved by delegating essential obstetric care-cesarean
sections-to nurses who were readily accessible to women during birth (White, Thorpe, and
Maine 1987). In Kenyatta National Hospital, Nairobi, substantial health care resources were
being used to manage incomplete abortions. After introduction of the manual vacuum
aspiration technique, clients and providers have benefited from shorter hospital stays, better
results, and costs that have been reduced by 23 to 66 percent. Given these substantial
savings, a Ministry of Health task force developed a plan to extend manual vacuum
aspiration training and service delivery to all Kenyan hospitals (IPAS 1991).

In Zaria, Nigeria, the incidence of women diagnosed at the district hospital with obstetric
fistulae, a common consequence of prolonged labor, was alarmingly high. Prolonged labor
also contributes to maternal mortality. A radio campaign was developed to alert women to
the dangers of a labor lasting more than twenty-four hours. In the several years following the
campaign, the incidence of obstetric fistulae decreased significantly at the hospital serving the
area of the campaign. There was no corresponding decrease at hospitals outside the reach of
the campaign (Harrison 1986).

In Lahore, Pakistan, a nongovernmental organization, the Matemal and Child Welfare
Association of Pakistan, established a program to provide family planning and maternal and
child health services to urban slum dwellers out of reach of public services. Over three years,
the association increased the contraceptive prevalence rate by 50 percent and reduced infant
and maternal mortality rates, relying entirely on indigenous organizational and financial
support (MCWAP 1992).

In Tunisia, the Faculty of Medicine in Sousse has institutionalized postpartum care in the
family planning and maternal and child health program. The doctor or midwife who attends
the birth schedules as postpartum visit for the mother and infant forty days after the birth.
(In Tunisia, this marks the end of the traditional period of seclusion of the mother and her
newborn.) As a result, the proportion of women and infants who receive postpartum care as
well as family planning and other appropriate health care has increased substantially.

Lessons from ongoing demonstration projects in developing countries confirm the need
to ensure women's access to:

* Information and education to promote health practices for safe motherhood.
* Family planning services and appropriate abortion management (appropriate

treatment for complications of unsafe abortion and safe services for pregnancy
termination, where legal).
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* Skilled assistance during pregnancy, delivery, and the postpartum period.
* Referral services and transport for complications and emergencies.

Although all safe motherhood programs in the developing world need these priority
elements to reduce maternal mortality, the exact strategy developed by a country will depend
on its requirements and resources. The model presented in the next chapter illustrates the
events leading to maternal deaths and the factors that should be considered in developing
strategies to save lives.
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Chapter 2

Essential Elements of a Safe Motherhood Program

Maternal mortality and morbidity can be reduced to a certain extent through improved
access to family planning, simple hygienic practices by trained birth attendants, and
appropriate strategies to deal with unsafe abortion. Unlike most other aspects of public
health, however, obstetric problems can only be effectively managed by continuous, active
medical interventions. The health services must be able to use potent drugs (oxytocics and
antibiotics), provide blood transfusions, perform obstetric surgery, and handle life-threatening
complications. Moreover, because life-threatening obstetric complications are often
unpredictable, maternal health services must be widely and rapidly accessible. It is the
ordered development and rational management of an appropriate health infrastructure, along
with behavioral changes and informed choices among potential consumers, that help make
motherhood safe.

To illuminate the determinants of maternal death, the following conceptual framework
outlines the linkages between maternal mortality and morbidity and their proximate,
intermediate, and distant causes (figure 2.1). These include aspects of the social, cultural, and
economic environment.

Factors Influencing Safe Motherhood

The important outcomes for a safe motherhood program are: prevention of maternal
morbidity and mortality, recognition and treatment of complications as they arise, and the
promotion of a healthy woman and healthy newborn. The proximate determinants of
maternal morbidity and mortality include pregnancy; the development of pregnancy-related
complications, including complications from abortion; and the management of pregnancy,
delivery, and the postpartum period.

Family planning seeks to ensure that pregnancies are wanted and planned for, thereby
reducing exposure to pregnancy-related risks. Maternal health care, which should start early
in pregnancy and continue through the postpartum period, seeks to prevent the development
of complications and ensure that they are managed appropriately if they do arise. These
proximate determinants are affected by intermediate determinants, including access to quality
family planning and maternal health care, women's reproductive and health behavior, and
women's health and nutritional status. Reproductive and health behavior involves, for
example, the age at which a woman becomes pregnant, whether the pregnancy is wanted,
and what kind of health care the woman seeks.

Although the focus of safe motherhood is on pregnancy and birth, many conditions that
affect pregnancy outcomes are determined before pregnancy-for example, women's
nutritional status-and some consequences, such as uterine prolapse, extend beyond the
postpartum period.

The intermediate determinants, in turn, are influenced by social factors such as women's
status-education, access to and control of income and resources, and level of isolation-and
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Figure 2. 1
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political commitment, general resource availability, and infrastructure. Education, for
example, has significant effects on women's health and reproductive behavior through its
influence on age at marriage, contraception and health care use, and awareness of risks and
danger signs. Women's income, access to household resources, and power to make decisions
influence their ability to seek health and family planning services. Male attitudes toward
reproductive issues also influence women's willingness and ability to use family planning
and health services. Political commitment determines whether resources are used to make
good-quality care accessible to those most in need-for example, through the development of
transport and communications infrastructure to link women with referral services.

Although all factors in the framework are likely to influence maternal morbidity and
mortality as well as the health of newborns and all women, some have greater impact in the
short term, particularly on the incidence of maternal death. As noted in chapter 1, maternity
care and family planning services-especially the management of emergency obstetric
complications-have stronger effects on maternal mortality reduction than broad-based
socioeconomic development.

Components of a Safe Motherhood Program

In a resource-poor environment with a weak health infrastructure, and where women's status
is generally low, the most important immediate steps toward safe motherhood are improved
family planning, appropriate management of induced abortions, and simple improvements in
delivery practices-combined with community education. Even before obstetric referral
services are reinforced, a relatively small investment can bring about a substantial return in
saved lives and better health.

To achieve significant and sustained impact, however, maternal health care programs
require effective action at several levels. A literature review and ongoing field projects point
up three systems needed to support a safe motherhood program: community-based health
care, a continuum of care from the community to the first-referral level, and an information,
education, and communications system. And even if hospital delivery were available to all
women, mechanisms still would be needed to identify, motivate, and transport women in
danger. No matter how effective the community-based maternity care, some women will die
from complications if not delivered or treated in a referral center or hospital. A recent study
found that the incidence of pregnancy-related complications ranged from 27 percent in
industrial countries to 44 percent in Sub-Saharan Africa (WHO 1992a).

A safe motherhood program must ensure that all women of reproductive age have access
to essential maternal health and family planning services and make such services available
close to all communities. Clinical skills in obstetric care, particularly midwifery skills, are
essential. While some maternal health programs may rely primarily on doctors and
traditional birth attendants, the midwife plays the critical role in saving mothers' lives. Some
services are only offered in first-referral-level centers and thus require a telephone or radio
communications and transport system to enable women's immediate access to emergency
care. The private sector, nongovernmental organizations (NGOs), and government services all
have a role to play.
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Community-based Care

Community-based care emphasizes family planning, nutrition, hygienic practices, infection
prevention and control, and identification and referral of complications. Care may be self-
care, care provided by a family member, traditional birth attendants, community health
workers, or a mobile outreach team from a health center. Community workers should be
trained, supervised, and supported by staff from a health center. It should be noted that the
skill level of traditional birth attendants will vary from setting to setting, with training in
simple hygienic practices the minimum, and a broader range of tasks where the traditional
birth attendant is better educated. Social marketing can help expand awareness and access by
promoting and providing some services (for example, contraceptives, iron tablets, safe birth
kits) through the private sector at subsidized prices.

Community-based care should include:

* Family planning counseling and
nonclinical services. Box 2.1 Danger Signs and Risk Factors in Pregnancy

* Prenatal, delivery, and A woman should be referred to a more highly skilled

postpartum care (including level of care for any of these signs:
counseling on breastfeeding and

aprpit nebr-ae * Vaginal bleeding.appropriate newborn care) * Edema (general swelling, especially in face and
provided by trained health staff. limbs).

* Linkages between traditional * Fever and other signs of infection, such as severe
birth attendants and skilled headache or vomiting.

* Convulsions.
medical staff to identify pregnant * Failure to gain weight.
women showing danger signs or * Extreme pallor.
at high risk of complications * Labor longer than twelve hours.

during labor and delivery and to These factors suggest that a woman is at high risk:
determine and refer to
appropriate site of delivery * Short stature, younger than eighteen years old,

and having her first baby.
(box 2.1). * A history of prolonged labor, cesarean section,

* Nutrition monitoring and postpartum hemorrhage, retained placenta,

supplementation, as needed, fistula, or stillbirth.

during pregnancy and lactation.
* A regular supply of contracep-

tives, safe birth kits for deliveries, iron and folate tablets, home-based mothers'
records, and partographs where feasible.

All traditional birth attendants and primary health care workers should be trained by a
health center nurse or nurse-midwife, be supervised continually, and have ready access to a
source of referral care.

Facility-based Care and Referral

The continuum of care should encompass health centers, first-referral facilities, and a
communications system linking them.
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Health center level and special role of the midwife. The health center is defined here as a
facility staffed by a trained nurse or nurse-midwife, which offers facility-based and outreach
services to the community in family planning and maternity care, including obstetric first aid.
The midwife, or other health provider with midwifery skills, has the competence and
skill-through formal training-to provide reproductive care as an independent and
interdependent practitioner in the maternity care team. Some countries require that a midwife
be licensed. The health center must also be linked with a first-referral facility whose staff
provides supervision. All women should have reasonable access-within two to four hours-to
a health center with a nurse-midwife (see appendix 3).

A health center should provide these services:

Family planning counseling and a variety of contraceptive methods (oral
contraceptives, condoms, and intrauterine devices).

* Safe abortion management (safe services where legal and detection and early
treatment or referral of complications for any unsafe abortions).

* Detection of maternal problems and their management or referral, such as
emergency care of severe preeclampsia and eclampsia.

* Normal prenatal and delivery care (including tetanus, toxoid immunization, and iron
supplementation), labor monitored by a partograph, and postpartum care.

* Obstetric first aid-for example, sedatives for eclampsia, intravenous infusions,
antibiotics, vacuum extraction, manual removal of placenta, oxytocics immediately
after delivery to prevent or control postpartum hemorrhage-by trained staff with
access to first-referral services.

* Routine care of normal newborns, identification and referral of neonatal problems,
and counseling on early and exclusive breastfeeding.

First-referral-levelfacilities. First-referral facilities are defined here as hospitals or
adequately equipped and staffed health centers with twenty or more beds. First-referral
centers should be responsible for ensuring adequate family planning and maternity care
services for women in their geographical area. All family planning services should be offered,
as well as treatment for the complications of abortion. First-referral facilities may be
complemented by maternity waiting homes for women who live far from the facility and
have a history of severe health problems associated with pregnancy, to ensure ready access
to skilled care if complications arise (see appendix 4).

First-referral centers should be capable of providing essential obstetric services 24 hours
a day, including:

* Surgical obstetrics.
* Anesthesia.
* Medical treatment for sepsis, shock, eclampsia, and the like.
* Blood replacement.
* Manual procedures and labor monitoring (for example, manual removal of placenta,

vacuum extraction, partograph).
* Management of women at high risk, specifically those who have had previous

operative delivery and those at risk of obstructed labor.
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* Family planning support, including surgical methods.
* Neonatal special care (WHO 1991a).

A referral and communications system. This should include telephone or radio
communications to enable the community-based provider or health center to obtain medical
advice and follow-up from the first-level facilities. In addition, emergency transport is needed
to link communities and health centers to the referral facilities.

Table 2.1 (at the end of the chapter) details these tasks by type of service. Table 2.2
details these tasks by cause of maternal morbidity and mortality. For more information on
family planning, prenatal care, and labor and delivery care, see appendix 1.

Information, Education, and Communications

All levels of the health system for safe motherhood can benefit from information, education,
and communications activities. In addition to improving knowledge of family planning,
maternity care, and nutrition, such activities can be used for advocacy, behavior change, and
program support. Advocacy should increase awareness of the problem of maternal morbidity
and mortality among decision makers to promote new or reformed policies. Communications
can promote changes in attitudes and practices among women, men, and other health
providers. And information, education, and communications program support informs people
about maternity care services and motivates them to use the services appropriately.

There should be a clear mandate and strategy for information, education, and
communication activities from the outset of project design. Information, education, and
communication programs need to be based on research findings, well-designed, and
consumer-oriented. The programs should be tailored to the local situation, with a focus on
the viewpoints of women and maternal health care workers. Information, education, and
communication messages should be targeted to modifying or strengthening practices.

Information, education, and communication strategies need to move beyond
conventional health education to reach out to women who often do not use health services
and who may have low literacy skills and differing perceptions of problems. The program
should include both locally planned and run activities and a centrally run and managed
component. Monitoring systems should be built into the program to detect problems-and
budget allocated to correcting them.

The main target audience consists of the people whose behavior the information,
education, and communications activities are trying to change-women and their husbands.
Defining this audience and segmenting its critical groups, such as non-users of services-for
example, adolescents-from users of services, is critical to program success. The secondary
target audience comprises those who will help the primary audience change its
behavior-health care providers, policymakers, and program managers.

The information can be communicated through health providers, written and pictorial
materials, mass media, and other channels. The types of messages that information,
education, and communication programs need to provide will vary according to the
audience. For example, at the community level, the messages might focus on the need to
improve family planning, maternal health, and nutrition behavior. Messages might promote
appropriate use of maternity care services and "products," such as contraceptives, iron and
folate tablets, safe-birth kits, and alternative birth facilities. Or, messages can inform
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communities of the risks of adolescent pregnancy and unsafe abortion, danger signs of
pregnancy, and where to receive help.

To health providers, the messages might be to promote beneficial practices in prenatal,
labor and delivery, and postpartum care; discourage unhygienic delivery procedures and
other harmful practices; improve sensitivity to social and cultural factors; and reinforce the
maternal health messages disseminated to the community.

Policymakers and program managers might be educated about the need to develop
comprehensive maternal health programs, allocate appropriate resources, and promote policy
reforms that enhance women's status and their reproductive rights (see appendix 5).

Summary

Not all levels of service need to be utilized by every pregnant woman. Instead, a minimal
level of care needed should be used-to save costs-with quick access to facilities that can
manage complications. Staff at the community level need protocols that guide their work and
allow each woman access to the first-referral level. Important decisions about the delegation
of medical tasks need to be made-for example, the use of oxytocic drugs to prevent
postpartum hemorrhage at home deliveries-and research may be required to assess the
usefulness of a particular technology in a specific setting.

It is thus essential that policies be in place to ensure the availability and encourage the
use of maternal health services. The next chapter discusses the design and implementation of
safe motherhood strategies in three representative settings.
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Table 2.1 Essential Safe Motherhood Functions by Level of Care

Family planning Prenatal care Labor and delivery care Postpartum care

Client * Uses appropriate method of * Contacts health provider * Promptly seeks appropriate * Practices early and
contraception as needed to early in pregnancy referral or care based on exclusive breast feeding
prevent unintended * Gets nutritional advice, danger signs * Allows for appropriate rest
pregnancy iron and folate tablets, and * Delivers with trained and recovery period
* Learns about timing, malarial prophylaxis attendant * Practices good nutrition
spacing, and other factors * Gets tetanus toxoid * Delivers under hygienic * Seeks postpartum checkup
that affect reproductive risk immunization conditions with trained provider

* Recognizes danger signs * Plans future pregnancies
* Plans for possible * Contacts health provider
emergency for immunization of infant
* Arranges for appropriate
delivery care

Traditional birth attendant or * Provides family planning * Identifies pregnant women * Uses hygienic practices * Counsels on nutrition and
other community health counseling and supplies and maintains register of during delivery infant care, including
worker (nonclinical) women of reproductive age * Refers women suffering immunization

* Provides referral * Counsels women on appro- complications * Counsels on need for
information for clinical and priate prenatal care and * Monitors mother postpartum checkup
surgical methods of contra- nutrition immediately after delivery * Refers women with
ception and abortion, where * Provides iron and folate * Monitors newborns' vital postpartum complications,
legal tablets signs and refers in such as infection and
* Counsels on dangers of * Monitors arm emergency hemorrhage
unsafe abortion and refers circumference and refers * Ensures warmth of mother * Visits new mother to
women with complications of undernourished women and infant advise on family planning
abortion * Provides anti-malarials * Counsels mother on methods

where necessary breastfeeding
* Arranges appropriate deliv- * Informs health center of
ery and maintains safe-birth delivery and arranges for
kit postpartum visit of mother
* Recognizes danger signs and child
and refers
* Mobilizes conmnunity for
emergency transport support

NI



Table 2.1 Essential Safe Motherhood Functions by Level of Care (cont.)

Family planning Prenatal care Labor and delivery care Postpartum care

Health center or community * Counsels on family * Provides tetanus toxoid * Uses partograph * Provides postpartum
nurse-midwife planning immunization * Provides obstetric first aid checkup for mother and

- Provides family planning * Provides prenatal * Conducts routine child
services (clinical and screening, management, or deliveries and manages * Immunizes child
nonclinical) referral for infections, certain complications, such * Offers postpartum family
* Manages complications of anemia, and demonstrated as postpartum hemorrhage planning counseling and
abortion risk factors or complications (manual removal of placenta, services
* Provides safe abortion * Monitors arm oxytocics) and eclampsia * Counsels on maternal and
where legal circumference and/or * Refers complications, when child nutrition and breast

weight, and targets necessary feeding and provides
supplemental feeding * Provides routine neonatal supplementation to
* Advises on appropriate care and manages or refers undernourished lactating
birth attendant and site of complications women, as appropriate
delivery * Manages or refers
* Counsels on prenatal self- postpartum complications
care, including nutrition,
hygiene, and danger signs
* Supports and trains
community maternal health
workers and traditional birth
attendants
* Manages maternity waiting
home
* Diagnoses, counsels, and
treats AIDS, syphilis, and
other reproductive tract
infections

First-referral facility * Provides family planning * Provides prenatal care for Provides: * Counsels on nutrition and
counseling and services for women at high risk (such as * Surgical obstetrics infant care
women and families previous adverse outcome or * Anesthesia services * Offers family planning
* Provides surgical methods operative delivery) or with * Medical treatment for services and counseling,
of contraception medical problems (such as sepsis, shock, eclampsia, and including surgical
* Manages complications of severe anemia, diabetes, or the like contraception
abortion rheumatic heart disease) * Blood replacement * Manages postpartum
* Provides safe abortion * Manual removal of complications
where legal placenta, vacuum extraction,

partograph
* Neonatal special care



Table 2.2 Prevention and Treatment of Major Causes of Matemal Deaths by Level of Health System

Hypertensive
disorders of preg- Obstructed

Abortion Anemia' Hemorrhage nancy labor Sepsis

Client * Uses family * Uses iron and * Seeks immediate * Rests as needed * Recognizes need * Knows importance
planning folate tablets treatment for * Knows danger for referral when of hygienic practices
* Uses safe abortion excessive bleeding signs of edema of labor continues and use of birth kit
services, where legal legs, hands, and beyond twelve by attendant
* Seeks immediate face, and blurred hours * Knows danger
treatment for com- vision, and seeks signs of prolonged
plications of unsafe skilled assistance labor and prolonged
abortion and seeks rupture of mem-
referral care branes over twelve

hours

Traditional birth * Provides family * Detects clinical * Monitors pro- * Detects edema of * Refers cases of * Prevents or refers
attendant or other planning information signs of anemia longed labor and legs, hands, and previous prolonged labor or
community health and nonclinical and refers severe refers face, and refers complications prolonged rupture of
worker methods cases * Massages uterus * Promptly refers * Keeps women membranes (over

* Detects and refers * Provides malaria and encourages early in cases of well-hydrated twelve hours)
complications protection suckling by newborn convulsions * Encourages * Detects sepsis

* Provides iron to induce uterine women to pass and refers
and folate tablets contractions urine * Conducts hygienic

* Performs bi-man- * Does not use delivery
ual uterine massage drugs (uses safe-birth kits)
in cases of * Notes changes of * Refers women with
postpartum presentation of fever
hemorrhage fetus in labor
* Uses oral ergomet- * Refers in cases of
rine/oxytocics transverse lie
immediately after * Refers in cases of
delivery' labor over twelve
* Refers hours
complications * Monitors women

of short stature



Table 2.2 Prevention and Treatment of Major Causes of Maternal Deaths by Level of Health System (cont.)

Hypertensive disorders ObstructedAbortion Anemia Hemorrhage of pregnancy labor Sepsis
Health center or * Provides safe * Provides iron * Provides * Counsels on rest * Monitors labor * Provides antibioticscommunity abortion where and folate tablets prophylactic oxytocicsb and reduced with partograph * Provides tetanusnurse-midwife legal, and * Treats serious * Catheterizes and workload * Performs toxoid immunizationmanages compli- cases with performs controlled * Monitors blood vacuum extrac- * Uses intravenouscations of supplementation of cord traction if pressure and tion, symphysi- fluid therapy, whenabortions with iron dextran postpartum proteinuria otomy, or forceps necessarymanual vacuum * Counsels on hemorrhage and * Uses diazepam as delivery, if trained * Treats associatedaspiration, appropriate use of placenta are retained needed to control or to do so, or refers conditionsantibiotics, and iron-rich foods * Performs manual prevent convulsions cases of labor * Monitors laborfluid replacements * Treats intestinal removal of placenta * Follows-up women lasting longer than * Refers or performs* Provides post- parasites and * Resuscitates and detected with twelve hours vacuum extraction orabortion malaria provides intravenous hypertensive symphysiotomy incounseling fluids disorders of labor lasting more* Provides family * Refers if necessary pregnancy than twelve hoursplanning services * Organizes blood

(clinical and supply
nonclinical)

First-referral * Provides * Improves diag- * Provides blood re- * Provides mag- * Uses partograph * Provides antibiotics,facility vacuum aspiration nosis placement nesium sulphate or * Performs cesar- IV fluid therapy,* Manages * Treats with * Performs operative diazepam or hydrala- ean section and evacuation of uterus,complications IV/IM iron dex- treatments zine symphysiotomy and surgical treatment* Provides post- tran, total dose iron * Provides oxytocics * Manages seizures * Performs of sepsis, as neededabortion infusion, or blood and catheterization and prompt delivery vacuum extractioncounseling transfusion
* Provides family * Treats associated
planning services conditions such as
(clinical and intestinal parasites
nonclinical) and malaria

a. Anemia is included here because, while not a direct cause of obstetric death, it is a significant contributing factor to death from hemorrhage and infection.b. The feasibility of providing oxytocics at the community level is still under debate (see appendix 1).Source: Adapted from WHO, Table 1, 1992-93 Workpl&L



Chapter 3

A Strategy for Safe Motherhood in Representative Settings

This chapter is intended to enable planners and managers to assess maternal health needs
and decide how best to allocate resources in different settings. This approach is presented
while recognizing that there is no universal prescription for safe motherhood. Indeed, the
mix of strategies that can be adopted is more variable than in other branches of public health:
strategies must be adapted to the particular economic, epidemiological, demographic,
infrastructural, and cultural conditions of different countries, and the conditions of different
areas of any country.

Three Examples of Programs Designed for Local Conditions

This approach addresses the Figure 3.1 The Matemal Health Environment in Three Settings

following question for each of A H i
three examples of settings: A B C

"What can be done to improve Infrastructure: Poor <> Extensive

maternal health?" The three Women: Uneducated, < > Educated,
isolated mobiletypes of settings are points on

the continuum from relatively Family planning: Unavailable < > Available

resource-poor to resource-rich Abortion: Unsafe > Safe

environments and reflect a Health center: Unavailable < > Available but

range of levels of maternal underutilized
ortan oleels ofomatona Delivery Unskilled < > Trainedmortality, women's isolation attendant:

(including female education Referral services: Poor > Available but
and exposure to health underutilized

information, and influence in IEC capability: Poor > Available but

decision making), the capacity underutilzed

of the health system to deliver
maternal health and family planning services, and the effectiveness of the referral system
(figure 3.1). Setting A, for example, which has poor health infrastructure, lies at one end of
the spectrum, while setting C, which has extensive infrastructure, lies at the other end.
Criteria to distinguish settings have been selected to describe the present level of the
maternal health problem (see table 6.1 in chapter 6).

Practicable interventions are listed, including policy issues, service delivery interventions,
and communications strategies to promote behavioral change. These suggestions, however,
are not a substitute for an assessment of local problems and options.

Setting A: Expanding Family Planning and Deliveries Attended by Trained Providers-Initial Safe
Motherhood Activities Where Resources Are Scarce

In this setting, families and communities, mostly rural, are largely illiterate and have little
access to information. Women are particularly isolated, uneducated, and powerless, valued
mainly for their role as mothers-particularly of sons-and have limited income. Thus
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women's nutritional and health status tends to be poor and their use of services limited,
resulting in high fertility and high maternal mortality rates. Breastfeeding is almost universal
and commonly continues for well over one year; it is likely to be the most important
proximate variable for reducing fertility. No doctor, nurse, or nurse-midwife is readily
accessible, as health centers are either unavailable or nonfunctioning. Family planning is
essentially unavailable, unsafe abortion is common, and deliveries are performed outside the
formal service structure by traditional birth attendants or relatives. A district hospital may
exist but lacks the capacity-skills, equipment, and supplies-to respond to obstetric
complications or provide supervision and backup for lower levels of the health system.
Reaching the services that do exist is difficult because of lack of transport, geographic
barriers, cost, traditions, language, poor education, ethnicity, or the community's negative
perception of these services.

These conditions apply to much of South Asia and Sub-Saharan Africa, and to the rural
Andean areas of South American countries-although there also are major distinctions
among particular settings. In some, the population is widely dispersed (for example, Bolivia),
whereas in others (for example, Bangladesh) the population is very crowded. This distinction
should influence program options, particularly for communications and referral transport.
Given high fertility, high mortality, and limited infrastructure and resources-which may
prevent the development of comprehensive maternity care in the short term-community-
based distribution of a limited range of contraceptives probably would be one of the most
feasible and cost-effective initial steps in reducing maternal mortality.

Policy issues. Policy changes should focus on developing family planning and abortion
management services as a first priority. Such measures might include:

* Promoting delayed age of marriage and fertility, improved education for girls, and
better employment opportunities for women.

* Reaching a consensus to initiate or expand family planning services through
community-based distribution, social marketing, and existing health facilities.

* Reaching a consensus on the need to educate women and men about optimum
timing and spacing of pregnancies, the dangers of unsafe abortion, and the need to
improve abortion management services-for complications of unsafe abortion and,
where abortion is legal, the safe delivery of services.

* Revising regulations to enable family planning and maternity care providers to
perform necessary tasks.

* Expanding the role of midwives through training and community-level deployment,
with responsibility delegated for the medical treatment of obstetric complications.

* Helping to develop a communications program to raise awareness of danger signs
and appropriate responses.

* Mapping the coverage of existing first-referral facilities and institutionalizing
accountability for back-up support, supervision, and referral for designated
geographic areas.

* Developing strategies for emergency transport to referral facilities.
* Facilitating the work of the private sector to complement the work of the public

health system.
* Bringing the perspective of community leaders-especially women-into planning

services and designing appropriate communications strategies.
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Improved services. Improved family planning and maternity care services should include:

* Developing community outreach to identify women of reproductive age and
providing them with family planning information and a variety of methods that can
be obtained through community-based distribution-for example, condoms and oral
contraceptives.

* Improving health communications capabilities.
* Training traditional birth attendants to use hygienic practices, refrain from harmful

practices, and recognize women with demonstrated risk factors or danger signs and
refer them to trained providers.

* Training outreach workers in family planning education about maternal health and
nutrition, and breastfeeding promotion.

* Enabling health and community workers-once they are identified and trained-to
provide some types of contraceptives (such as oral or injectable contraceptives and
condoms); safe birth kits; iron and folate tablets; home-based mothers' records; and
tetanus toxoid immunization.

* Linking community health workers with health center and first-referral-level staff
who could meet with them periodically to assist with problem solving and be
available to provide advice and backup.

* Upgrading skills of district-level-and, if available, health-center-level-medical
officers, nurses, and nurse-midwives through refresher training and changes in basic
training curriculums to enable them to provide family planning information and
services and manage obstetric complications, including incomplete abortions.

- Equipping health centers or district hospitals to provide clinical contraception and
manage obstetric complications (for example, vacuum aspiration, vacuum extraction,
and blood transfusion).

Behavioral change. Policy changes and improved services-particularly information,
education, and communication activities-should work to:

* Educate women and influential family members-such as husbands and mothers-in-
law-about the benefits of family planning, especially the timing and spacing of
births, sources of further information and contraceptive supplies, danger signs and
demonstrated risk factors during pregnancy, labor and delivery and the postpartum
period, dangers of AIDS and sexually transmitted diseases, and the appropriate use
of services. In dispersed populations, this may require working through community
organizations, such as women's organizations; mobile teams; and radio. In densely
populated areas, community workers who go house to house, print media, and
posters may be added channels.

* Educate women and families on the importance of prenatal care, especially early and
late in the term, trained assistance at delivery, referral options, and healthy practices
during pregnancy, delivery and the postpartum period-such as use of safe birth
kits, hygienic delivery, and adequate intake of micronutrients and calories during
pregnancy and lactation.

* Mobilize communities to organize for transport and referral in response to
complications associated with pregnancy and delivery, including emergencies such

A Strategyfor Safe Motherhood in Representative Settings 23



as postpartum hemorrhage. In dispersed populations, a private car, taxi, boat, or
animal may need to be available, but in densely populated areas, public transport
may be usable.

In summary, cost-effective interventions can be implemented that will meet any latent
demand for family planning-reducing mortality related to pregnancy, childbirth and
abortion by preempting unintended pregnancies. Family planning strategies need to take into
account existing patterns of breastfeeding-not using high-dose oral contraceptives that may
interfere with lactation-and should be built on up-to-date analyses of the risks and benefits
of oral contraceptives and injectable contraceptives, including the risks of pregnancy. In
setting A, for example, for all women, the choice of oral or injectable contraceptives will be
much safer than having an unintended pregnancy.

The interventions that can make pregnancy and delivery safe are limited but important.
Infections can be greatly reduced by teaching hygienic birth practices and providing tetanus
immunization, but the sudden and partly unpredictable catastrophe of severe hemorrhage
will be more difficult to solve. Educating the community on the need for an early response to
danger signals and establishing an emergency transport system will help, but referral
facilities (perhaps limited to a provincial capital) will also be needed to improve delivery
services. For example, all medically qualified staff at referral centers who undertake surgery
should be able to perform a cesarean operation. Clinical research in local settings may
demonstrate the usefulness of an increased delegation of clinical responsibilities-for
example, the routine use of oxytocic medicines immediately after delivery by a trained birth
attendant at the community level. Where possible, increasing the numbers of trained
midwives and deploying them to provide backup and supervision to traditional birth
attendants-and a link to referral services-is likely to be cost-effective in these settings (see
box 3.1).

Technically, providing safe abortion services and treating abortion complications are
simnilar procedures. In both cases it is essential to completely empty the uterus by surgical
means, although doing so is often much more difficult in the case of abortion complications,
where blood loss and infection are common. Treatment by vacuum aspiration can be
conducted without local anesthetic and, if needed, by trained nonphysicians. Post-abortion
family planning counseling and access to services should be a priority to help prevent repeat
unwanted pregnancies.

Policymakers will have to try to assess the true dimensions of unsafe motherhood, listen
to the perspectives and perceptions of women and families, and involve a resource-poor
community in the solution of its own problems, largely building on existing skills or
infrastructure-including retail outlets-for the distribution of contraceptives, iron tablets, or
safe delivery kits. Social marketing can promote the subsidized sale of contraceptives, iron
tablets, and safe delivery kits. It can help make the strategy cost-effective, if backed up by
messages on radio and other media.

Setting B: Upgrading Provider Skills and Strengthening the Referral System-Emphasizing the Use of
Improved Services

Public maternal health and family planning services are available in rural areas but are rarely
used. Similarly, in periurban and urban areas, public and private services are available, but
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Box 3.1 Strengthening Matemity Services at the First-Referral Level in The Gambia

The Gambian Government, with donor support, has worked vigorously to strengthen the national health
services, especially the weak maternity care system. It established a network of health centers, mobile teams,
and village-based health workers, all supported by two referral hospitals. Through the British Medical
Research Council, traditional birth attendants were trained to provide monthly prenatal care visits to pregnant
women. Pregnant women were also examined by a physician and treated for any illness identified. While this
package of prenatal care significantly reduced matemal deaths (from 2,230 to 1,053 per 100,000 live births),
matemal mortality remained high. Women who developed complications during late pregnancy or delivery
could not obtain the care they needed quickly enough because of the long and often difficult joumey to the
nearest hospital.

Improvements came in 1988 with the development of a strategy for strengthening prenatal care and the
management of high risk pregnancies, expanding the referral and communication system, and establishing an
efficient logistical supply system to ensure the availability of pharmaceuticals to all health facilities. Midwives
and nurse anesthetists receive appropriate local training and have been given responsibility for family
planning services and for most life-saving procedures in obstetric and perinatal care. Trainees are taught to
identify "high-risk" mothers during pregnancy, labor, and postpartum care and to manage obstetrical
complications, including cesarean sections, manual removal of the placenta, and treatment of postpartum
hemorrhage. They are also trained in IUD insertion and management and control of sexually transmitted
diseases.

These midwives, nurse anesthetists, and physicians are then assigned to the seven newly upgraded
first-referral centers, which have been equipped to provide advanced obstetrical treatment and to handle
emergencies, including blood transfusions. The centers are supported by two tertiary centers and, at the
community level, by the combined services of traditional birth attendants trained to identify high-risk
pregnancies and mobile outreach teams providing prenatal care. Maternity waiting homes have been
established at two of the health centers for women who need to be close to a referral center because of the risk
of complications.

The evacuation and communications systems are being upgraded to ensure timely transport for
emergency evacuation of pregnant women. Ambulances are available at the seven health centers and at the
key villages. Animal-drawn carts or boats are being used to evacuate women to a point where motorized
transport is available. A radio communication network links the villages and health centers to the first-level
referral system.

Matemal mortality at Royal Victoria Hospital, one of the two tertiary centers in the country, has declined
since the this safe motherhood program began. Before, women frequently arrived at the hospital already at
death's door; now many women arrive in sufficient time for treatment. And since the outlying health centers
were upgraded to provide advanced obstetrical treatment, the total number of pregnant women referred to the
hospital has dropped.

are underutilized. In rural areas-for example, in Indonesia and Zimbabwe-most deliveries
are performed by birth attendants, trained or untrained, who remain isolated from referral
services. The average duration and extent of breastfeeding may be falling. Sexually
transmitted diseases and HIV/AIDS are often increasingly important problems. The health
system does provide rural communities with primary health services-child immunization,
for example-that are well-utilized. Family planning services are available, but the use of
contraceptives is low or unsystematic and fertility remains high.

Health centers are generally staffed by a medical assistant and a licensed nurse-midwife.
Health centers can provide routine care for normal pregnancies and deliveries, but screening,
early case detection of obstetric complications, management of complications, and referral
remain ineffectual because of poor-quality care. The infrequent use of maternal services may
also be because of the cost of care, a lack of awareness of the benefits of care, a lack of
awareness of danger signs of certain complications of pregnancy, or other factors such as
traditions, language, and poor health education, despite widely disseminated health
messages. Those most needing services are least likely to seek care. Many women, especially
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the young and unmarried, resort to unsafe abortion. As a result, and because of the low use
of obstetric services and poor quality of these services, pregnancy-related deaths remain
relatively high.

Policy issues. Policy measures should enhance and formally coordinate available services.
This would mean:

* Reaching consensus to enhance family planning coverage and choice by providing a
wide range of reversible and permanent methods through social marketing,
community-based distribution, and clinical methods at health centers and hospitals.

* Reaching a policy consensus on the provision of abortion services and the provision
of care for incomplete and septic abortions and postabortion family planning.

* Ensuring referral and supervisory linkages between the community, health center,
and hospital levels and developing protocols detailing responsibilities for family
planning services and obstetrics, including the management of complications at each
level of care.

* Considering developing maternity waiting homes near referral facilities for women
from rural areas.

* Authorizing the delegation of medical responsibilities, such as IUD insertion, manual
removal of the placenta, or symphysiotomy, to accessible skilled staff and training
and licensing staff to carry out associated tasks.

* Ensuring logistical support for referral-for example, communications and
transport-through inter- and intra-sectoral coordination of public service
organizations in rural areas and of public and private organizations in urban or
periurban areas.

* Bringing women's perspectives into service planning and communications design
and engaging men and health providers in this dialogue.

* Encouraging the work of the private sector and expanding the resources provided to
nongovernmental organizations-to encourage cost recovery and build on the
competitive advantage of each sector, including provision of subsidized services to
marginalized groups.

Improved services. Improved services should include:

* Enhancing the quality of family planning programs by making available a variety of
methods, appropriate counseling, and follow-up through several distribution
channels.

* Ensuring the availability of services to treat abortion complications; provide safe
services, where legal; and provide postabortion family planning services.

* Enhancing primary health care to ensure provision of tetanus immunization to all
women of reproductive age; strengthen health, nutrition, and family planning
education; and provide iron and folate supplementation, home-based mothers'
records, and safe birth kits for all pregnant women.

* Improving the basic training and using refresher training to upgrade the skills of
providers-at health centers and district hospitals-in family planning; management
of abortion, if legal, and treatment of abortion complications; prenatal screening;
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early case detection of obstetric problems; and management, treatment, counseling,
and appropriate referral.

* Equipping and staffing referral facilities based on mapping to assure geographic
coverage, 24-hour service, and accountability.

* Improving the access of rural women to referral care, possibly through use of
maternity waiting homes near district hospitals.

* Strengthening the distribution system for drugs, supplies, and equipment.
* Designing special programs for adolescents and other neglected groups-such as

prostitutes and the very poor and isolated.

Behavioral change. Interventions to improve health behavior should include:

* Designing and implementing a communications program that aims to expand use of
family planning and maternity care services, as well as improve awareness of
pregnancy-related danger signs and the dangers of AIDS and sexually transmitted
diseases.

* Mobilizing communities to organize appropriate transport and referral systems for
maternal complications.

* Educating mothers, husbands, and families about healthy practices during
pregnancy, delivery, and the postpartum period, specifically about family planning,
safe birth kits, hygienic labor and delivery, the need for tetanus toxoid immuniza-
tion, and nutrition.

* Enhancing health providers' awareness of the cultural, psychological, and social
aspects of family planning and reproductive health.

* Improving providers' attitudes and practices.

Opportunities for social marketing and cost recovery for services are greater in this
setting than in setting A, but charges for curative health care-for services other than
maternal and child health and family planning-should be instituted first. Caution is also
needed to ensure that fees do not reduce the use of essential safe motherhood services.
Compared with setting A, the over-the-counter trade-particularly through
pharmacies-becomes more important. At the same time, community-based distribution or
special outreach programs may remain the only way of helping poor and isolated
populations, or the most socially disadvantaged in expanding urban areas.

Educating families about breastfeeding and monitoring the marketing of milk formula in
accordance with the WHO Milk Formula Code become especially important, as rapid and
unnecessary changes in breastfeeding practices jeopardize the health of infants and
undermine any rise in contraceptive prevalence. And clinical family planning services achieve
a wider coverage, methods requiring higher levels of skill and equipment-such as IUDs and
surgical contraception-are more widely used. So, the appropriate delegation of clinical
services, such as insertion of IUDs by midwives, often remains a key to success (see box 3.2).
Without a strong commitment to expanding and improving family planning services,
abortion rates are likely to rise as more and more women resort to whatever means available
to control their fertility for the first time.

The challenge to provide safe, accessible family planning, abortion management, and
maternal care services is augmented in this setting. Life-saving interventions, such as
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Box 32 Expanding Service Delivery and Upgrading Midwifery Skills in Zimbabwe

Zimbabwe has made impressive gains in providing health services to its 10 million people since its
independence in 1980. The rural population has access to basic health care services, over 80 percent of children
are fully immunized, malnutrition has declined substantially, and water and sanitation is being provided to
rural areas throughout the country. Contraceptive prevalence of over 40 percent of women of reproductive age
is the highest in Sub-Saharan Africa. Nevertheless, there are still underserved populations. Maternal mortality
rates remain unacceptably high for rural women. Although more than 90 percent of expectant mothers attend
prenatal clinics, over 30 percent of the deliveries are unattended. The leading causes of maternal deaths are
infection, hemorrhage, and abortion.

The government has emphasized primary health care. It has organized public and nongovernmental
institutions plus some private facilities into a four-tiered system of national health service delivery. The
program, supported by a donor consortium, aims to strengthen maternal health by improving coverage of
prenatal, delivery, and postnatal services, ensuring that rural health facilities are properly equipped and staff
adequately trained to offer a full range of preventive and outpatient care, including uncomplicated deliveries.
Communication and transport links are being strengthened for referring patients to higher levels of care.

To better understand the problem of maternal deaths in Zimbabwe, the Zimbabwe Medical School is
conducting a community-based study on maternal mortality. The program provides improved access to safe
deliveries through trained nurse midwives and a quality referral system and emergency obstetric care. The
project is strengthening training in midwifery skills for nurses, midwives, and community midwives. The aim
is to increase the number of nurses trained in midwifery by 50 percent overall and by 60 percent in rural
health centers. (World Bank 1992)

cesarean operations for obstructed labor and blood transfusions for hemorrhage, become

more frequent. Nevertheless, the pressure on maternity services still makes it worthwhile to

explore other possibilities, such as symphysiotomy, which may be delegated to lower levels

of the health system. Policymakers should regularly review clinical practices and should

never allow perfection to become the enemy of the achievable.

Logistics are likely to be uneven because of the differences in infrastructure across the

country, and special attention must be given to ensuring that ruptures do not occur in the

supply lines for medicines, disposable equipment needed for obstetric care, and

contraceptives. Communications strategies will be more sophisticated than in setting A

because of more diverse and widespread media coverage, and commercial advertising

agencies that have proven skills might be appropriately subcontracted by governments and

nongovernmental organizations to provide related services.

Setting C: Maximizing Women's Access to and Efficient Use of Reproductive Health Services

In urban settings, women may not have a high level of education but tend to be mobile and

have access to information-for example, in Brazil, Jamaica, and Mexico. Fertility and

mortality levels are relatively low. Public and private maternal health services are widely

available for most sectors of the population, and institutions-primarily hospitals-are the

venue of choice for delivery and selected family planning services. This is in contrast to

setting B. Despite widely available general practitioners and nurse-midwives, a high

proportion of women elect to deliver in hospitals, because the hospital can provide the

highest level of care. Thus, referral hospitals tend to be over-used by those at low risk and

under-used by those at high risk: the most socioeconomically disadvantaged women tend to

deliver at home without adequately trained assistance, as in settings A and B.
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Contrary to women's beliefs, however, medical facilities, which have become
overstretched by demand, fail to provide high-quality, supportive care for family planning,
routine deliveries, abortion management, or obstetrical emergencies (see box 3.3).
Furthermore, the overuse of certain procedures in hospitals, such as fetal monitoring and
cesarean section, carries unnecessary health risks and costs. Prenatal screening is poorly
linked to action, and referral is generally weak. The failure to provide adequate family
planning or maternal care often stems from inadequate training, a lack of supportive
supervision, and a lack of job descriptions and standardized protocols. Options for changing
the venue or person providing family planning, safe abortion management, or routine
delivery care are strongly tied to policy and the organization of health services. Although
many methods of family planning are available through the public and private sectors, the
poor may still lack access to services and-in those countries where abortion is not legal-the
use of unsafe abortion remains high, especially among adolescents and recent migrants living
in periurban areas. Given relatively high rates of contraceptive prevalence and consequent
low fertility, improving the quality of maternity care is likely to be the priority intervention
for further improvement in maternal health. In the states of the former U.S.S.R. and Eastern
Europe, however, excessive reliance on abortion-as virtually the only method available for
birth prevention-creates an additional problem. In those countries, expanding access to
contraceptive methods should be a priority.

Policy issues. Policymakers should expand the focus beyond family planning and basic
maternity care to decentralize services and redirect women to appropriate levels of care.
Policymakers should thus:

* Reach a consensus on the provision of abortion services, ensuring effective care for
incomplete and septic abortions and post-abortion counseling and services.

* Establish a systematic continuum of care, with routine services decentralized to the
community level, referral services provided at appropriate facilities, and hospital
care reserved for those whose health conditions require it most.

* Institute provider accountability for maternity outcomes.

Box 3.3 Jamaica: The Importance of Quality Care

In Jamaica, a semirural country of 2.4 million people, the matemal mortality rate remains high, at 102 per
100,000 live births. The most common causes of mortality are hypertensive diseases of pregnancy, hemorrhage,
ectopic pregnancy, pulmonary embolism, and sepsis. High maternal mortality persists despite a relatively
well-developed and physically accessible health infrastructure. High fertility is a problem among teenage girls.
There are still widespread misperceptions about contraceptive methods. In addition to stress-related factors
affecting women, such as unemployment, separation of partners, male promiscuity, limited availability of
schooling for children, and violence, women suffer from poor nutrition, high blood pressure, and infections
resulting from sexually transmitted diseases and inappropriate care for abortions and childbirth.

A recent study found that while 90 percent of women receive some prenatal care, the quality of that care
needs to be improved. Less than 30 percent of facilities regularly offer tetanus toxoid immunization, and few
health centers have access to laboratory facilities. Women tend to receive the same moderately satisfactory care
regardless of their level of risk. Referrals to the hospital are not made, and delays occur in starting drug
therapy for pre-eclamptic women and in physicians' response to calls for aid in hemorrhage cases. Deaths
from pulmonary embolism have been largely a consequence of insufficient attention to warning signs. (Walker
1986; Feifer 1990)
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* Authorize delegation of medical responsibility-for example, IUD insertion or
manual removal of the placenta-to more accessible providers, such as midwives,
and train and license such providers.

* Develop a more comprehensive strategy for women's health, including expanding
prenatal care to provide other reproductive health services, such as the prevention
and treatment of AIDS and reproductive tract infections, and expanding nutritional
screening and treatment.

* Promote policies to encourage breastfeeding in hospitals and the workplace.
* Emphasize diversification of family planning programs to meet the varying needs of

women of different ages by providing services through a variety of
channels-including private sector advertising and distribution, postpartum
programs, and outreach to adolescents.

* Determine how to improve the cost-efficiency of programs through, for example, the
establishment of cost-recovery schemes or cross-subsidization programs for public
sector services, the institution of fees to discourage use of higher-level facilities when
not needed, or privatization of services at all levels for those able to pay.

* Encourage the development of responsible private sector and nongovernmental
organization services and provide regulatory monitoring.

* Bring women's perspectives into strategies for redirecting services and promoting
healthy maternity care and reproductive health practices.

* Improve women's status through female education, employment, and the promotion
of overall gender equality.

* Remove restrictions on private sector advertising of contraceptives and implement
the Code of Marketing of Breastrnilk Substitute promoted by WHO and other
international agencies.

Improved services. Better services, tied to policy changes, should include:

• Using changes in basic training and refresher training to upgrade providers' skills in
a full range of family planning services, management of abortion or complications
from abortions, and comprehensive obstetric and broader reproductive health care.

* Strengthening and integrating broader services for women's health, to address other
problems of nutrition, sexually transmitted diseases, AIDS, other infections, and
cancers, as appropriate.

* Improving the efficiency of service management, instituting maternal and perinatal
death audits, and coordinating feedback and systematic supervision between the
hospital and community levels to ensure the quality of all available maternal
services.

* Shifting provider focus toward enhanced quality of care-such as case management
and counseling-for family planning and maternal care, with special attention to
marginalized groups, such as adolescents.

* Reducing excessive medical intervention-such as cesarean section.
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Behavioral change. The desired behavioral changes include:

* Promoting awareness and the use of alternative prenatal care and birthing facilities
to divert women needing only routine care from hospitals.

* Influencing providers toward the preventive and promotive perspective of safe
motherhood and away from more advanced technologies for treatment.

* Developing community-oriented messages to redirect the use of services and to
inform adolescents and other vulnerable groups about family planning, health
practices during pregnancy, labor and delivery, and the postpartum period, and the
dangers of AIDS and sexually transmitted diseases.

In setting C, all women should have access to cesarean sections and blood transfusions,
when needed. Unhygienic, traditional deliveries should practically disappear. A key issue
facing policymakers and program managers is to ensure that services are not overloaded; this
usually means encouraging the use of private practitioners and private clinics, possibly
introducing fees for certain public services, and instituting quality assurance mechanisms in
the health profession, such as confidential enquiries into maternal deaths. Establishing
birthing centers with close access to hospitals has proven cost-effective in countries such as
Mexico. More reliable vital statistics should be available than in settings A and B, although
abortion deaths may continue to be underestimated.

A higher proportion of family planning and health costs are likely to be met by
consumers, who now benefit from a wider variety of distribution channels and a full range of
contraceptive choices. Abortion policies and techniques can be expanded beyond those found
in setting B. The private and public sectors may need to review and upgrade the quality of
outreach and preventive education and condom distribution through sexually transmitted
disease clinics and other channels, particularly because the heterosexual spread of HIV/AIDS
is becoming more common.

Health communications strategies are also likely to involve complementary public and
private sector activities. Policymakers should ensure that no arbitrary rules restrict the
commercial advertising of contraceptives. The public sector will need to maintain
scientifically informed education on the nutrition of infants and pregnant women, and health
practices related to pregnancy, breastfeeding, sexually transmitted diseases, and
AIDS-sometimes in the face of false information from the media or misinformed public
perceptions in a modernizing society (table 3.1, at the end of the chapter, summarizes
possible interventions in the three settings).

Critical Issues for All Developing Countries

Based on maternal health assessments in several countries, five important factors are known
to be shared across all three settings. First, national and local political and financial support
for improvements in women's health care must be generated. Second, access to and use of
effective family planning and appropriate abortion management can almost always be
improved and should not only be directed toward expanding coverage and options, but also
to reach vulnerable groups-such as adolescents-and to improve quality. Third, a
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knowledge of reproductive functions, awareness of danger signs during pregnancy, labor,
delivery, and the postpartum period, and the appropriate actions to take once danger signs
are noted, are typically lacking in every setting, among women, family members, community
leaders, and providers, making IEC essential. Fourth, the availability and quality of services
for obstetric complications- specially emergencies-is often inadequate, and is almost
always the factor determining life or death. Last, no maternal health program can work
effectively at only one level; a program is only as strong as the weakest link in the chain,
from community-based care to the referral level. Coordinating these levels of care is a major
objective of a safe motherhood program.

The following tools are important for establishing safe motherhood programs: a phased-
in implementation plan based on a thorough needs assessment; sound knowledge of the costs
and effectiveness of interventions; the development-or strengthening-of a vital registration
system that effectively records all births and deaths; and a monitoring and evaluation plan.
Subsequent chapters deal with these elements.
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Table 3.1 Possible Priorities in Three Settings Ranging from A, Weakest Health Systems, to C,
More-Developed Systems

Setting

Possible interventions A B C

Reach consensus to initiate X

Develop outreach or provide services X

Establish community-based distribution X X

Establish social marketing X X
Family planning

Increase coverage and choices of methods X X

Enhance quality and follow-up X X

Enhance efficiency of service delivery X

Promote breastfeeding X X X

Strengthen linkages between maternal health and family planning X X X

Linkages with related Integrate maternity care with broader health services X
health services

Enhance overall quality of care X X

Determine a strategy to extend coverage of prenatal and obstetric
services (midwives, maternity waiting homes, first-referral facilities) X X

Implement special programs for marginalized groups X X

Extension of maternity Broaden resources for NGO participation in programs for under-
services served groups X X

Develop maternity waiting homes X

Decentralize services (maternal and child health clinics, birthing
centers) X

Train outreach workers for case identification and referral X
Family planning and
maternal care training Upgrade providers' skills at all levels (traditional birth attendants,

midwives, nurses, physicians) X X X

Equip and supply district hospitals or health centers to manage
obstetric complications X X

Essential obstetric ser- Ensure services for abortion and/or abortion complications X X X
vices

Reduce excessive surgical procedures (such as cesarean section) X

Upgrade providers' skills at all levels X X X

Strengthen drugs and equipment distribution system X X X

Distribution of medical Provide safe birth kits for all deliveries X X
supplies

Provide iron and folate tablets to all pregnant women X X X
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Table 3.1 Possible Priorities in Three Settings Ranging from A, Weakest Health Systems, to C,
More-Developed Systems (cont.)

Setting

Possible interventions A B C

Extend tetanus toxoid immunization, particularly to pregnant women X

Immnunization program Enhance tetanus toxoid immunization coverage to all women of

reproductive age x X

Establish phased planning, needs assessments X X X

Assure functioning referral systems X X X

Develop or strengthen vital statistics registration system X X X

Organization and Establish and strengthen linkages-health centers and hospitals X X X
management

Train, license, and delegate to health provider staff X X X

Coordinate referrals through public, private, and NGO structures X X

Incorporate women's perspectives into service structure X X X

Establish home-based mothers' records X X

Improve management, supervision, and efficiency X X

Mobilize communities for transport and referral X X

Resource mobilization Encourage commercial marketing and cost-recovery X X

Privatize routine services X

Enhance provider understanding of complications X X X

Educate mothers, men, and families and other decisionmakers to the

Behavior change danger signs and the importance of seeking care X X X

Educate mothers and families in promoting healthy practices X X X

Redirect service demand to appropriate level facility X
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Chapter 4

Policy and Planning Considerations

Despite recent attention to maternal mortality, maternal health has not been a priority for
most governments, even in countries with formal maternal and child health programs.
Although government health policies often stress maternal and child health and family
planning, most health budgets allocate less than 20 percent to those programs-and most of
this allocation is to child health (Herz and Measham 1987). A recent World Bank study,
which compared an extensive range of possible interventions to reduce premature death and
the burden of disease among adults and children, identified maternity care as one of the
most cost-effective approaches-for adults and children. A package of prenatal care and safe
delivery for pregnant women is the second-most cost-effective way to improve child health,
the first being the immunization of infants against measles (Jamison and Mosley, in press).

When maternal health care and family planning services are inadequate, pregnancies
cannot be planned and managed safely. This hurts women, households, and the economy.
Women are one-third of the world's labor force and responsible for more than half of the
food produced in the developing world. In the developing world, women are also expected
to maintain the home and care for society's dependents-children and the elderly.

This chapter is intended to identify some policy issues that will need to be addressed as
safe motherhood strategies are instituted in various settings. Policymakers and health
planners need to consider several factors. The first concern should be the building of a
commitment to safe motherhood among decisionmakers, opinion leaders, and potential
program beneficiaries. Second, planners should establish policies and program strategies in
the health sector that focus on maternal health and family planning and promote women's
well-being.

A third consideration is the strengthening of intra- and inter-sectoral coordination of
activities to improve women's access to maternal health, family planning, and abortion
management services and to improve their social, economic, and legal status. Fourth, the
planners should ensure the cost-effective and efficient allocation and management of
resources for safe motherhood programs.

Building Commitment

Programming for safe motherhood requires that commitment be harnessed at the highest
levels of the public and private sectors and that communities be involved during program
development and management. Flexibility and initiative also are needed in the planning
process to enable planners to tailor programs to each setting. The positive effects of strong
country commitment are almost universally recognized as one of the main factors behind
program success (Heaver and Israel 1986). And, a lack of commitment is one of the reasons
most commonly cited for program failure. A review of safe motherhood activities in French-
speaking Africa found that a lack of political commitment to reducing maternal mortality
undermined efforts to strengthen safe motherhood programs (Azefor, Daly, and Leke 1991).
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Commitment can be built in several ways. First, planners can build it through
discussions with the government; local interest groups, such as women's organizations,
health providers, and local political leaders; and communities. The discussions can include
education and persuasion. Second, planners can change organizational processes and
structures. The creation of a safe motherhood position or committee within a ministry of
health may help those who are committed to the issue to influence those who are not and to
establish program norms and procedures. In some countries, a safe motherhood committee
has been successfully instituted, involving not only the ministry of health but also other
relevant government sectors, legislative members, and nongovernmental organizations. Third,
donors can use their sector analyses to influence government commitment to expand family
planning and maternal health programs. Donor coordination at the country level can be used
as a way to expand policy dialogue and strengthen national programs. Fourth, the conduct
and dissemination of research on the scope and dimensions of women's reproductive health
also can build commitment and provide quantitative and qualitative data that can be used to
influence policy decisions.

Experience from family planning programs demonstrates that community commitment
and participation of both women and men are essential to the success of maternal care and
family planning programs. Listening to and talking with women offers the best way to find
common ground between what health professionals think is best and what local women can
and will accept. In many countries, husbands are the principal decisionmakers about whether
and when their wives use family planning and maternity care. Communications and
education programs can increase awareness of maternal health and motivate changes in
behavior for family planning and maternity care among women and their families.

Planning Safe Motherhood Programs

During the planning and implementation of safe motherhood programs, it is important to
recognize that the various components chosen for a given setting are closely interrelated. Safe
motherhood services must be available to a woman from the primary health care level up
through first-referral level obstetric care if there is to be a substantial reduction in maternal
mortality. The development of one component without the simultaneous development-or
carefully designed phasing-of related components could increase costs and diminish
effectiveness. For example, if traditional birth attendants are trained to use birthing kits and
to refer complications, the program requires a logistics plan for supplying the kits and
developing the links to appropriate transport and first-referral care. It is also necessary to
consider that some elements take longer to develop than others. For example, more time may
be needed to identify and train staff for first-referral obstetric care than to train health staff
who are already in place in primary health care units.

The following specific issues need to be considered in the development of safe
motherhood policies and programs.

Needs Assessment

A review of a country's demographic and epidemiologic situation with respect to maternal
morbidity and mortality is the first step in developing a safe motherhood program. Practices
related to adolescent sexual activity, contraceptive use, abortion, pregnancy, childbirth,
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nutrition, and newborn care must be understood. (The information that should be included
in a maternal and perinatal health assessment is detailed in appendix 6.)

A needs assessment of the health infrastructure can identify facilities, equipment, and
personnel that already support family planning and maternal care services-and related gaps.
Health planners also need reliable information on sexually transmitted diseases, HIV
infection, and the problems associated with unsafe abortion.

Although problems and available resources need to be assessed nationally and locally,
some general themes will be found. In countries with high fertility and maternal mortality
levels, for example, priority should be given to providing expanded family planning services,
training community-based maternity care providers and strengthening referral linkages for
complications. For areas typical of Latin America and some East Asian countries, lower
fertility and maternal mortality rates likely will indicate that governments should focus on
enhancing the quality, efficiency, and reach of maternal health services. In much of Central
and Eastern Europe and in the states of the former U.S.S.R, the improvement of contraceptive
availability and use is a major priority.

Adapting Existing Health Systems to Meet Women's Needs

Simultaneously, policymakers need to consider how the existing delivery system can be
adapted to meet women's needs, and the special needs of particular population groups. This
requires collecting information on women's knowledge, attitudes, and behavior, and building
this information into program design. Information should also be collected on men to
determine their priorities and behaviors when faced with family planning and maternity care
choices. Adolescents and other often neglected groups-women in extreme poverty, those
residing in remote rural areas or urban slums, unmarried women, certain castes or tribal
groups, religious minority groups, and refugees-often fall outside the service structure, for
geographic, legal, cultural, or other reasons. Specific strategies need to be identified to target
services to such groups. Adolescents are of particular concern because they may not have
access to contraception, are more likely to resort to abortion, and are biologically more
vulnerable to such threats as eclampsia and obstructed labor. Sociocultural factors in many
countries make adolescent pregnancy more complex and difficult to address.
Communications and education strategies targeted at adolescents and other vulnerable
groups can provide some of the information that will empower and motivate them to adopt
better health, nutrition, and reproductive behaviors.

Strengthening the Health Infrastructure

The exact nature and scope of program activities required to reduce maternal mortality levels
in a country will depend on the state of existing services. Policymakers need to determine the
extent to which the health system can provide community-based family planning, maternal
health care, and first-referral-level obstetric care. In some settings, the existing infrastructure
is too weak to absorb additional services. For example, it may be counterproductive to
integrate family planning services into the existing service delivery system if maternal and
child health services are poor. In such cases, social marketing programs or community-based
distribution systems, perhaps using NGOs, may be appropriate ways to integrate family
planning with other community services and make information available at the consumers'
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doorstep. Elsewhere, integrating maternal health services at the primary health care level
may offer the best opportunity for promoting maternal health. Linkages between the levels of
the health system-to provide a continuum of maternal care services for women-and also
support, training, and supervision to maternal health providers, are essential. Many
governments will need to strengthen their drug distribution to ensure supplies at all levels of
the health system, as well as their health communications capabilities to support information,
education, and communications activities.

Upgrading Health Facilities

All pregnant women are at risk of serious obstetric complications and must have access to
emergency care when these arise. This requires that a first-referral-level facility-a district
hospital or health center-be accessible to all women and equipped for essential obstetric
functions. This may require building and upgrading health centers and hospitals. Mapping
the existing facilities and defining each facility's region of responsibility will help promote
accountability and identify where new facilities are most needed. Policymakers need to
consider the availability of resources to build, repair, equip, and maintain health facilities for
obstetric care.

Health facilities are useless unless there is an unbroken supply of equipment, drugs, and
blood to carry out their functions. Delays in the provision of effective care once women have
reached a referral facility, because of lacking supplies or equipment, can contribute
significantly to maternal mortality (Thaddeus and Maine 1990). The simplest and most easily
maintained equipment that is effective should be sought. Adequate training in equipment
maintenance is as important as training in its use.

Maternity waiting homes may be a cost-erfective option to overcome the difficulties of
transporting women experiencing life-threatening emergencies, by bringing women within
reach of hospitals before labor begins. There are costs to both women and the community
that are associated with maternity waiting homes, however, and their acceptability to women
has been shown to depend on community participation. Similarly, birthing centers may be a
cost-effective option in urban areas where hospitals are overburdened by routine maternity
care.

Upgrading the Skills of Health Providers and Delegating Responsibility

Safe motherhood relies on an adequate number-and quality-of primary and referral-level
health workers. It also relies on the delegation of responsibility for medical treatment. Skilled
birth attendants are essential to reduce maternal mortality. The International Confederation of
Midwives, WHO, and UNICEF have recently concluded that midwifery is in crisis because
there are not enough of them to support the primary level and provide life-saving skills
pertinent to achieving the goal of reducing maternal mortality by 50 percent (WHO 1991).
Furthermore, many midwives do not receive adequate education in their specialty to provide
necessary emergency obstetric care (Walker 1992). In some contexts, therefore, significant
improvements may be achieved by increasing the number of trained midwives, improving
the midwifery skills of other health providers in the community, or providing outreach
services from health facilities for maternity care. It is important that all staff whose skills
have been upgraded through training have access to the necessary equipment and drugs and
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receive adequate supervision within a short time after they complete training. Otherwise,
they may lose the new skills and motivation they have acquired during training, because of a
lack of practice or backup support.

Medical guidelines are sometimes too conservative to keep pace with new information,
and the need to delegate responsibility to appropriate trained staff must be kept in mind.
Successful delegation requires overcoming legislative and licensing obstacles, establishing
new laws or regulations, conducting operations research, modifying basic training
curriculums for health care providers, and-most important-ensuring supervision and
accountability. In addition, skills training and delegation of maternity care functions must be
based on the following elements: (1) the maternal health problems in a given community; (2)
the perceptions and expectations of women and their families regarding maternal care; (3) the
health worker actually assigned to maternal care in the district health system; (4) the most
reliable, cost-effective type of health personnel who can be assigned to affect maternal
mortality; and (5) the strategy for planning to provide safe maternity care (Kwast 1992).

Strengthening Intra- and Inter-Sectoral Coordination

Alarm and Transport Systems

Getting women to the nearest referral site when complications arise presents formidable
problems in many developing countries. This problem can be tackled by bringing services
closer to the people or people to services. Because of the costs of blood banks, laboratory
facilities, and other obstetric functions, many countries will have to limit the number of such
facilities and, instead, devote considerable attention to organizing an effective alarm and
transport system-by improving roads, transport, and communications. Transport
options-public or private-must be cheap, locally appropriate, and maintainable. Effective
emergency transport systems may also be of general benefit to adult and child accident and
injury victims. When ambulances or other vehicles are multipurpose, however, they may not
be available where and when needed for obstetric patients. Strategies to ensure the full-time
availability of such vehicles must be developed.

Women's Health and Status

To assure lasting gains in safe motherhood, the direct maternal health and family planning
interventions must be complemented by efforts to improve women's general health, and
educational and socioeconomic status. Safe motherhood can be an entry point for policies and
programs designed to improve women's health and circumstances more broadly. This
includes expanding women's access to education and training, providing them with
opportunities to generate income, and working to eliminate some of the social, cultural, legal,
and economic obstacles that prevent them from being able to make-and act on-decisions
that influence their own sexuality and well-being.

For example, it is well documented that fertility falls most rapidly when women are
educated-through the secondary level-and when effective, acceptable family planning
services are available. Education encourages later marriage and greater use of contraception,
thus limiting women's exposure to pregnancy and early childbearing (Schulz 1989). It is also
likely that education helps reduce the risk of dying, once pregnant, by facilitating women's
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ability to recognize health problems and seek care. This effect, however, has not yet been
demonstrated clearly and would, in any case, be limited if women lack access to the medical
care needed to manage complications.

The evidence suggests that female education, family planning, and maternity care
operate synergistically, resulting in multiple, sustainable benefits, including a decline in
maternal-and infant-mortality. A strategy combining these interventions in Sri Lanka led
to a reduction in maternal mortality from 555 to 90 deaths per 100,000 live births in the last
thirty years. Therefore, the Bank's policy and program support to increasing female
education, particularly through the secondary level, is important in achieving the safe
motherhood goals.

Maximizing Resources

Although the annual per capita costs of maternal health interventions alone are estimated (in
chapter 5) at approximately $1, program cost implications will vary as a country moves
toward industrialized health service delivery settings. Health planners and others with local
experience will need to determine the effort and costs required to upgrade health facilities,
train health care providers, and motivate the target population to use services. The costs of
improving transport and communications systems will need to be considered. Improvements
need not require mobilization of new funds where existing resources can be allocated more
cost-effectively. In some settings, reliance on the private sector to provide some services may
be efficient and allow public funds to be targeted to under-served groups. Private
practitioners, pharmacies, and NGOs can also play important complementary roles in the
organization, financing, and delivery of services.

Influencing Policy and Practice

Governments have a variety of policy instruments that can be used to promote safe
motherhood programs. Some of these extend far beyond the usual activities of ministries of
health.

Information, Education, and Communications

The use of information, education, and communications-to reach the public, policymakers,
and health care providers-is fundamental to reducing maternal morbidity and mortality.
Such activities can promote the development of-and encourage official support for-a
comprehensive maternal health program and inter-sectoral coordination. They can also
increase awareness of specific maternal health issues, such as adolescent pregnancy. A health
communications strategy is an important advocacy tool for raising women's awareness of
their entitlement to family planning and maternal health care services offered.

Regulation and Legislation

Government intervention may be needed to remove some legal barriers to the improvement
of women's health status. Removing the legal constraints hindering access of unmarried
women and adolescents to family planning services reduces the number of unwanted
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pregnancies. Liberalizing abortion restrictions reduces the number of clandestine unsafe
abortions. Legal reforms delaying age at marriage, changing inheritance laws, allowing
teenagers to return to school after childbirth, and mandating female enrollment in education
can be important steps for improving women's status, fertility patterns, and health.
Delegation of responsibility for certain life-saving obstetric functions to midwives and nurses
may require special legislation or state regulations.

Subsidies, User Fees, and Insurance

Sources and methods of funding safe motherhood services need to be determined as part of
the structure for financing all health services in the country. Subsidies, user fees, and
insurance are policy instruments available to the government to piomote safe motherhood
practices and-where appropriate-to discourage inefficient use of services. Subsidies can be
effectively used for preventive care, including family planning, and some curative care
services when such services produce gains for others-for example, maternity care benefits
both mother and child. Subsidies for low-income women can be made available to private
hospitals when they deal with obstetric emergencies. Subsidies or allowances can be provided
to nurse midwives working in remote rural areas or urban slums. Community-based
distribution or social marketing can be cost-effective ways of subsidizing family planning.
Prenatal care, including tetanus toxoid immunization, can be exempt from charges-to
encourage its use. Where insurance exists, coverage should include prenatal, delivery, and
postpartum care.

Similarly, user fees for routine deliveries in hospitals where a high proportion of low-risk
women elect to deliver in a hospital, despite other options, may help ensure that such scarce,
specialized care is available to women at high risk or those suffering complications. Caution
is needed, however, if fees are charged to low-income women. Recent research has shown
that user fees, if not applied appropriately, can discourage use of essential health care
services, especially by women (Ekwempu and others 1990). On a broader front, subsidies can
be provided to girls to increase their enrollment in school.

The Role of the World Bank and Other International Agencies

The World Bank recognizes that good-quality maternal care and family planning services are
key to successful human resource development. The World Bank's role in safe motherhood is
to support member governments-in coordination with other international and
nongovernmental agencies-in their efforts to formulate and implement policies and
programs to reduce maternal mortality. This assistance involves policy dialogue, the
strengthening of service delivery, and undertaking research (see box 4.1).

Principles of Bank Involvement

The Bank is committed to human resource development, poverty alleviation, and the
promotion of sustainable growth. The reduction of maternal morbidity and mortality and
expansion of socioeconomic opportunities for women are essential to achieving these goals.
The Bank's strategy is to increase the quality and accessibility of maternal health and family
planning services while also improving women's status in the longer term. The Bank has
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Box 4.1 Innovative Approaches to Safe Motherhood: Examples from Recent Bank-assisted Projects

Bangladesh Fourth Population and Health Project (1991): This is a $600 million project financed by the Bank,
numerous other donors, and the Government of Bangladesh. The project supports safe motherhood by
strengthening family planning and other health services, including comprehensive maternal and neonatal
health care; training traditional birth attendants; and upgrading health facilities to provide gynecological and
obstetric services in urban centers and district hospitals.

Brazil Women's Reproductive Health Program (1991): Cofinanced by the Bank, UNDP, and the Govemment
of Brazil, this $40 million project is designed to restructure the management and delivery of health services in
northeast Brazil. The goal is to ensure the provision of prenatal, delivery, and postpartum care; family
planning services; and screening and treatment for sexually transmitted diseases and breast and cervical
cancers.

India Child Survival and Safe Motherhood Project (1991): Cofinanced by UNICEF, this project will serve an
estimated 115 million poor women in rural areas and slums. The project supports the Govemment of India's
Safe Motherhood Initiative by strengthening essential routine and emergency obstetric care at first-referral-
level centers, strengthening community-based services by training traditional birth attendants and auxiliary
nurse-midwives, promoting birth spacing and later marriage, and controlling nutritional anemia.

Indonesia Fifth Population Project (Family Planning and Safe Motherhood Project) (1991): This project supports
the Government of Indonesia's program to lower fertility and maternal mortality. Through efforts involving
the National Family Planning Coordinating Board and the Ministry of Health, it aims to improve the
accessibility and use of family planning services, and to train and deploy community midwives, who will be
based at the village level and will work with family planning workers, health workers, traditional birth
attendants, and village groups to provide matemal care. The project uses IEC to target women, men, youth,
and special groups with information about reproductive behavior and the role of women in the economy and
society.

Niger Population Project (1992): Cofinanced with UNICEF and the Government of Belgium, this project
will support the Government of Niger's efforts to increase contraceptive prevalence and reduce maternal
mortality by strengthening the delivery of family planning and maternal and child health services. The
program will improve access to-and the quality of-family planning services. It will also promote family
planning and improvements in women's status by encouraging behavior that should reduce average family
size and enhance women's capacity to participate effectively in socioeconomic development.

Tamil Nadu Integrated Nutrition Project 11(1992): This project in India plans to integrate health and
nutrition services to improve the nutrition and health status of preschool children and pregnant and nursing
women. Part-time village workers will be trained and supported to improve their community's nutritional
status.

Togo Population and Health Sector Adjustment Project (1991): This credit supports a comprehensive package
of sector policy reforms that emphasize basic health and family planning services, particularly for poor and
vulnerable groups. The project supports safe motherhood by improving the quality and accessibility of
prenatal, delivery, and postpartum care, and encouraging NGO participation in maternal and child health and
birth spacing programs.

three priorities for lending in this area-accessible family planning information and services,
safe pregnancies, and increased opportunities for women.

Assuring that qualityfamily planning information and services are available. Bank projects are
designed to increase the coverage and effectiveness of family planning services worldwide. In
addition to its health and economic benefits, family planning allows women more choice and
opportunities.

Ensuring that each pregnancy is as safe as possible. The Bank can provide direct assistance to
health programs by increasing training and deployment of midwives and other health care
providers; strengthening community-based services for prenatal, delivery, and postpartum
care; helping governments to establish or upgrade referral facilities to treat obstetric
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complications; supporting efforts to strengthen transport and communications systems to link
women with family planning services and maternal health care; and expanding programs to
address women's health needs throughout the lifecycle. The Bank, because of its substantial
lending program, may be better situated than other multilateral, bilateral, and
nongovernmental agencies to provide help with investment in the health infrastructure.

Increasing opportunities for women. Education of girls is critical in breaking the vicious
circle of poverty, ignorance, early marriage, high fertility, and high maternal mortality.
Improving women's access to information, technology, resources, and employment-and
prohibiting gender-based discrimination-can raise the productivity, income, and status of
women and thus promote women's health.

Bank Operations

Since the Bank first began lending for health in FY81, it has increasingly emphasized support
to programs for primary health care, population, nutrition, and education. In FY86, the
overall lending program for health, population, and nutrition included nine projects with safe
motherhood components; by FY92 there were seventy. Lending for population, health, and
nutrition was $961.7 million in FY92 and is projected to exceed $2.1 billion for FY93. The
Bank's work in safe motherhood has been complemented by support for projects that expand
opportunities for women.

As the leading agency for economic development programs as well as the major
assistance agency in population, health, and nutrition, the Bank can pursue and promote
policy dialogue with senior government policymakers on family planning and maternal
health.

In addition to the Bank's strong support for investments in the health infrastructure,
virtually all current population, health, and nutrition operations provide support to
strengthening the management and technical capacity of government institutions.
Noteworthy effort has been made to build staffing capacity by training health care providers
in maternal health and family planning services, supporting research institutions, and
developing infrastructure.

Bank sector work has been at the forefront of the women's health field. Recent work in
women's reproductive health in Brazil, for example, demonstrated the magnitude of women's
health problems in that country, including a lack of prenatal care for most women and high
rates of unsafe abortion-the lifetime induced abortion rate has been estimated at more than
two abortions per woman. The sector report identified priority actions that could be
undertaken by the Government of Brazil to address these problems. Similar work is being
done in India. Such sector work provides the basis for policy dialogue, program planning,
and the strengthening of national capacity in research and analysis on women's health. In
this line, the Bank needs to place greater emphasis on supporting experiments or quasi-
experiments within projects to determine what policies and interventions work.

Bank population and health projects can include support for local governments, NGOs,
private sector groups, and community organizations. Such funds can help ensure that
projects are socially and culturally appropriate for the women most in need of services,
promote community participation, and offer governments the opportunity to scale up
successful pilot interventions.
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Social sector operations provide another opportunity to use Bank lending to strengthen
maternal health and family planning. Such operations are multisectoral and facilitate
coordination among the line ministries responsible for the social sector. They are therefore
more comprehensive in their approach to poverty alleviation and institution building than
those that focus exclusively on population, health, and nutrition. This is particularly
important to safe motherhood programs, which require efforts beyond the health sector.

Donor Financing and Coordination

The Bank is only one of the many national and international agencies that need to join forces
to reduce maternal morbidity and mortality in developing countries. To demonstrate the
magnitude of the problem and mobilize action, the Safe Motherhood Initiative was launched
by WHO, UNFPA, and the Bank at a conference in Nairobi, Kenya, with the goal of reducing
maternal mortality by one-half by the year 2000. Since the conference, the Inter-Agency
Group for Safe Motherhood (including the International Planned Parenthood Federation, The
Population Council, United Nations Development Program, UNFPA, UNICEF, the World
Bank, and WHO) has served as a forum for focusing global attention on the problem of
maternal morbidity and mortality. The number of people and organizations active on behalf
of the Initiative continues to grow.

On the demand side, however, the cohort of women entering reproductive age is
increasing. Recent World Health Organization estimates show that in spite of a reduction in
the risk of maternal mortality in some countries, the number of women in the developing
world dying each year from pregnancy-related complications has increased (WHO 1992e). As
a result, increases in the volume of maternal health and family planning services and in
donor resources are required. Donor assistance remains particularly essential for countries
where government budgets are pressed to meet sector needs, thus limiting privatization and
cost-recovery opportunities.

External assistance continues to be particularly important for analytic research. WHO's
Safe Motherhood Operational Research Program, which is funded by numerous donors, deals
with epidemiologic studies and operational research on safe motherhood. However, a great
deal more information is needed on women's reproductive health, the barriers to use of
existing services, and the cost-effectiveness of services. More of this research needs to be
carefully targeted in developing countries, and the findings disseminated to help other
countries develop sustainable programs.

Bilateral agencies, NGOs, and other UN organizations besides the World Bank, provide
support to safe motherhood. Within the United Nations system, member states have defined
the role of WHO "as the directing and coordinating authority on international health work"
(WHO and others February 1991). UNICEF is the lead agency for matters related to children
and their needs. The primary objective of the United Nations Development Program (UNDP)
is to support the efforts of developing countries to accelerate their economic and social
development. The responsibilities of the United Nations Fund for Population Activities
(UNFPA) have been defined as capacity building of member states to respond to needs in
population and family planning; promotion of awareness of population problems; assistance
to developing countries, at their request; and playing a leading role in the UN system in
promoting and coordinating population programs.
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More effective donor and government coordination on safe motherhood is needed at the
country level to strengthen public and private sector capacity to improve women's health.
Collaboration in program development and cofinancing of safe motherhood programs may
offer governments a better opportunity to expand maternal health and family planning
programs and maximize the benefits of external assistance. Bangladesh and India serve as
recent examples of countries where the Bank has collaborated with multilateral, bilateral, and
nongovernmental organizations to support country programs. In addition, many structural
adjustment packages are now being approved with substantial women's health components
and emphasis on maternal health. In Brazil, the government has been joined by the World
Bank, UNDP, UNFPA, UNICEF, and Pan American Health Organization (PAHO) in an effort
to restructure the management and delivery of health services, with an emphasis on women's
health.
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Chapter 5

The Costs of Safe Motherhood

There are a number of reasons for estimating the costs, effectiveness, and benefits of safe
motherhood programs. Cost analysis is necessary to assess both the affordability of ongoing
and proposed programs and the need to mobilize resources to finance these programs. Cost
and cost-effectiveness analyses can also be used to help set priorities, choose among service
delivery strategies, and allocate resources effectively. An estimation of the benefits of
improved maternal health to families and communities can help rationalize resource
allocation. These considerations should be especially important for policymakers, who must
often weigh alternative program priorities against limited available resources.

A variety of cost estimates have been made for specific services or components of
maternal care in different countries. For example, PAHO estimated costs for specific
interventions in 1990 for the Latin American region ranging from $5 per pregnant woman for
prenatal care, to $20 for normal delivery care in a birthing center, to $200 for surgical or
normal delivery in a hospital. They also estimated a couple-year of family planning
protection at $26 (PAHO 1990). In other service delivery programs the cost per couple-year of
protection has ranged from less than $10 to more than $100. Costs for maternity care in
Matlab, Bangladesh, have been estimated at $2,158 per maternal (and neonatal) death
averted; the additional cost of reducing the maternal or neonatal death rate by one death is
estimated to be $24,110 (Attanayake, Faveau, and Chakraborty 1991; see appendix 2 for
descriptions of programs in Bangladesh, Bolivia, and Grenada).

This chapter has two purposes. The first is to illustrate the cost implications of the three
types of approaches presented in chapter 3. The second is to offer a general methodology for
estimating the costs of safe motherhood services. Readers who have no need for the
information on cost-estimating methodology can skip that section, but should bear in mind
the qualifications to the estimates provided in the illustrative costing exercise below.

Cost Implications for the Three Settings

The typological approach developed in this report is a step toward the systematic
identification of appropriate safe motherhood services in different resource settings. Ideally,
cost-effectiveness estimates for services suggested for these settings would be derived from
representative countries or from regions within a country. There is, however, a lack of actual
cost data, especially for comprehensive safe motherhood programs.

In the absence of systematic, country-based cost data, this chapter presents illustrative
estimates of the health facility and staffing resources and related costs that might be needed
to implement the program components outlined in chapter 3. It also assumes that the services
would produce certain outcomes and provides illustrative costs per outcome. The exercise
uses the estimating procedures and assumptions developed by Herz and Measham in The
Safe Motherhood Initiative: Proposals for Action (1987), updated and revised. Actual, current data
on unit costs for specific components are used wherever possible.
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The specific costs and outcome measures presented here are illustrative and do not
represent standards for estimating or judging the costs of specific interventions in specific
settings. Nor do these estimates substitute for performing cost and effectiveness data
collection and analysis in individual settings.

Existing Resources

The classifications describe the general features of each setting and suggest possible
interventions, based on resource constraints and other factors (see table 3.1 in chapter 3). Cost
estimates for those interventions are developed here, calculating available service delivery
resources and then estimating the additional resources needed to carry out recommended
interventions.

Table 5.1 shows a possible configuration of existing public sector health facility and
staffing resources for each setting-assuming a population of 500,000, the approximate size of
a district in many countries. This resource configuration would have to be modified to serve
a dense urban population of 500,000 or a widely dispersed mountain population of 500,000.

Setting A, for example, with the least-developed health sector, might have only one
health facility-a health center-and a district hospital that is inaccessible to many women
and not adequately equipped for maternal care services. The health center is assumed to
have six staff who provide maternal care services for an amount of time equivalent to 4.6
full-time-equivalent (FTE) personnel. This setting might also have 500 traditional birth
attendants-1 per 1,000 population-and 300 community outreach workers.

By contrast, setting C, at the other end of the scale, is assumed to have two hospitals and
twice the number of health centers as setting B, and to rely less on traditional care providers.

In table 5.1, "program management" includes personnel involved in planning,
administration, management, and communications. The requirements for such staff increase
as more resources become available and better management and administrative support is
required to coordinate the health service delivery system.

The Interventions

Table 5.1 also illustrates the additional resources that might be needed to carry out the
interventions suggested for each setting. For example, more new or upgraded health center
and health post facilities are needed in setting A-where virtually none exists-than in the
other two settings.

By contrast, setting B interventions may require adding maternity waiting homes, built
by communities, as a low-cost approach to extending the availability of referral-level care.
Setting C interventions require an increase in appropriately trained staff at the health center
level to accommodate the desired shift toward these facilities and away from hospitals, which
should focus on providing specialized care.

It is assumed that interventions in all settings will require in-service training for all
existing and new health personnel involved in safe motherhood service delivery. Transport,
pharmaceuticals, medical equipment, communications equipment, and supplies will also be
needed in each setting and are included in the cost estimates discussed below.
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Table 5.1 Estimated Public Sector Resources Required to Implement a Safe Motherhood Program in Three
Settings, Each with a Population of 500,000, Ranging from A, Weakest Health Systems, to C, More-Developed
Health Systems

Setting

Resources A B C

Existing safe motherhood resources

Facilities Hospitals a 1 2
Health centers 1 10 20
Health posts 0 50 50
Maternity waiting homes 0 0 0

Personnel Village health/community outreach workers 300 200 0
Traditional birth attendants 500 250 100
Facility-based service
delivery personnel 6 256 324

Full-time equivalents 5 174 246
Program management (FTE) 0 7 50

Added resources

Facilities Hospitals b c 0
Health centers 2d c e
Health posts 5 c e
Maternity waiting homes or birthing centers' 4 50 0

Personnel Village health/community outreach workers 200 0 0
Community outreach workers (for waiting homes) 0 50 0
Facility-based
Service delivery personnel 36 0 100
Full-time equivalent 30 0 70
Program management (FTE) 7 42 20

a. Setting A has one hospital not easily accessible or adequately equipped for maternal care services.
b. One hospital, which is upgraded and made more accessible with improved transport.
c. There is no new construction, but all existing facilities-i hospital, 10 health centers, and 50 health posts-are
upgraded.
d. Setting A has one upgraded and two new health centers.
e. There is no new construction, but all existing health centers and health posts are upgraded.
f. The maternity waiting homes are built by the community.

Cost-Estimating Methodology

The proposed methodology presents a model illustrating selected economic, health, and
demographic characteristics, the program structure, and related safe motherhood program
costs. Although parameters are suggested for each of the three settings, the models do not fit
any specific national or regional situation. It is estimated that with approximately $1 per
capita for strengthening maternity care, 20 percent of maternal deaths are averted in setting
A, 66 percent in setting B, and 80 percent in setting C. It is also assumed to result in a
contraceptive prevalence rate in settings A, B, and C, respectively, of 16, 35, and 55 percent,
and tetanus toxoid immunization coverage for women of reproductive age of 25, 60, and 80
percent.

Table 5.2 summarizes the epidemiological, economic, and demographic assumptions
behind the analysis, as well as the costs and potential impact implied by the three
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Table 5.2 Program Statistics and Estimated Public Sector Costs for Possible Safe Motherhood Program in Three
Settings, Ranging from A, Weakest Health Systems, to C, More-Developed Health Systems

Setting

Existing programn and interventions A B C

Demographic, economnic, and niaternal lealth status indicators (pre-interventions)

I'er capita income ($) 100-200 201-999 1,000-1,500
Population 500,000 500,000 500,000
Women age 15-45 75,000 75,000 75,000
Births (aninual) 22,500 20,000 15,000
Birth rate (per 1,000 women of reproductive age) 45 40 30
Infant mortality rate (per 1,000 live births) 100 70 40
Maternal deaths (annual number) 225 100 30
Maternal mortality ratio (per 100,000 live births) 1000 500 200
Contraceptive prevalence rate (%) <5 <10 40
Tetanus toxoid immunization coverage (% of women age 15-45) 10 30 60

Annual ope rating costs of maternal health program (pre-intervention; dollars)

Staff costs' 8,639 579,913 1,454,373
Related costsb 1,524 193,304 623,303
Total 10,163 773,218 2,077,676

Estimated annual cost of interventions (dollars)

Operating costs

Staff costs' 260,432 140,100 444,435
Related costs' 176,153 189,229 33,682
Subtotal 436,585 329,329 478,117

Annualized investment costs

Initial training 4,042 30,500 27,750
Vehicles 68,100 68,000 2,000
Construction/upgrading/equipment 21,250 31,920 20,000
Subtotal 93,392 130,420 49,750

Total 529,977 459,749 527,867

Total annual program costs (existing and interventions; dollars)

Operating costs 446,748 1,102,547 2,555,793
Investment costs (annualized) 93,392 130,420 49,750
Total 540,140 1,232,967 2,605,543

Maternal health status after interventions

Births (annual) 19,125 13,400 9,300
Maternal deaths averted (annual) 45 66 24
Contraceptive prevalence rate (%) 16 35 55
Tetanus toxoid immunization coverage (% of women age 15-45) 25 60 80

Intervention costs (dollars)

Per capita 1.06 0.92 1.06
Per woman age 15-45 7.07 6.13 7.04
Per pregnancy 28.00 34.00 57.00
Per maternal death averted 11,777.00 6,966.00 21,994.00
Per maternal and perinatal death averted 1,682.00 95.00 3,142.00

a. Staff costs include salaries and benefits. X

b. Related costs include transport, in-service training, contraceptives, pharmaceuticals, and consumable equipment
and supplies.
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classifications (see appendix 8, table 2 for details of the cost estimates). The parameters for
the existing services and proposed interventions are based on the specifications outlined in
chapter 3 and on typical health-status indicators for countries with the indicated per capita
income range.

Existing Costs

Table 5.2 presents the estimated annual staff salary and related operational costs of the
service base for each setting. The costs of existing staff are derived from the estimated health
facility and staff resources (FTEs) identified in table 5.2 and the typical 1991 salary costs for
ministry of health medical and related staff in countries in the specified per capita income
range.

Because salary costs are half or more of the costs of safe motherhood services, it is
particularly important to collect actual data on salaries for the cost estimates specific to
developing countries. Available information on salary costs for a range of developing
countries suggests that the salaries of public sector health personnel may be lower than
generally expected and do not necessarily vary as might be expected with per capita income
levels. In addition, personnel benefits and allowances are not usually included in the salary
levels listed in ministry of health operating budgets and have to be identified separately. The
salary estimates used here, however, have been adjusted to include benefit costs and
represent average levels for countries in the indicated per capita income range.

Intervention Costs

Table 5.2 also presents estimates of the annual operating costs and annualized investment
costs associated with the suggested interventions. Operating costs comprise staff and related
costs, which include in-service training, contraceptives, pharmaceuticals, consumable
equipment and supplies, and transport (maintenance, repairs, and fuel for motorbikes and
supervisory and emergency transport vehicles). These costs are derived from experience in
safe motherhood projects, and, where no other more recent or comparable cost data were
available, from Herz and Measham (1987), adjusted to the specifications of each typology.

Annualized investment costs include basic training, purchase of vehicles, and
construction. For simplicity, some investment and start-up costs are not included in table 5.2.
Although some initial and replacement training costs for health staff are included, full costs
of basic, degree-based education of maternal health staff, and the costs for related curriculum
revision are not. In addition, technical assistance and research costs are not included.

These estimates also attribute only a portion of the costs of family planning services to
safe motherhood interventions-and they include the costs of contraceptives at a public
sector cost instead of a commercial price. The full costs of family planning services in
developing countries have been estimated at $1.00 to $1.25 per capita, at $10 to $20 per year
per couple-year of protection using any method, and at $14 to $48 for an annual supply of
contraceptives from commercial sources in developing countries (World Bank 1992). These
complete costs of family planning activities should be taken into consideration in developing
safe motherhood programs.

Finally, costs of services for abortions and related complications are not specifically
included here because of the scarcity of data with which to estimate costs per service and
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numbers of abortions demanded by the populations in question. Available data indicate,
however, that an abortion in a hospital in setting C might cost $140 to $235, if performed on
an inpatient basis, and from $65 to $150 on an outpatient basis. In setting B, these services
might cost from $3 to $15 (Johnson and others 1992).

As greater emphasis is given to the diagnosis and treatment of sexually transmitted
diseases, the cost of this element must also be estimated. Sexually transmitted diseases affect
maternal health outcomes, and can accelerate the acquisition and spread of HIV. As
HIV/AIDS is increasing exponentially in many countries-the doubling time of the epidemic
ranges from approximately three years for heterosexual spread to eight months among
female prostitutes-it follows that a carefully targeted immediate investment in preventive
and clinical services can have a much greater long-term benefit than a more substantial input
in three or five years (Potts and Anderson 1991).

Total Costs

Table 5.2 shows the annual program costs of the existing and added interventions, which
make up the total annual costs of implementing and sustaining the entire effort. As discussed
above, these costs primarily are public sector costs. The costs of traditional birth attendants'
services-assuming that individuals compensate these workers-are not included, nor are
community-based costs associated with building maternity waiting homes. In addition, the
costs of staff reflect public sector salary costs, not private sector provider costs or fees.

Possible maternal health outcomes of the interventions in each setting are also indicated
in table 5.2. The unit costs presented are only the additional costs of the interventions
(excluding existing costs) and represent both the estimated costs of the interventions per
capita and per maternal and perinatal death averted. Although not quantified here, it should
be noted that family planning and maternity care interventions benefit health and
development in ways other than saving mothers' and infants' lives. Thus, the benefits of the
safe motherhood interventions are underestimated here.

Findings

The results of this analysis can be used to illustrate how the structure and level of public
sector costs might vary from one setting to another. Given the assumptions and methodology
adopted, however, it is not appropriate to use the results as evidence of the actual costs or
cost-effectiveness of safe motherhood services in any given setting.

As indicated in table 5.2, estimated total annual costs of the suggested programs for a
population of 500,000 range from $540,000 in setting A, to $1.2 million in setting B, to $2.6
million in setting C. Annual per capita costs of the total program-existing services plus
interventions-range from $1 in setting A, to $2.50 in setting B, to $5 in setting C. The
estimated annual per capita costs of the interventions alonesubtracting base costs-are
about $1 in all three settings. Annual costs of the interventions per pregnancy are estimated
at $28 in setting A, $34 in setting B, and $57 in setting C.

The costs of the interventions per maternal death averted range from $11,777 in setting
A, to $6,966 in setting B, to $21,994 in setting C, assuming that 20 percent of the maternal
deaths are averted in setting A, 66 percent in setting B, and 80 percent in setting C as a result
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of the interventions. These assumptions follow those made in Herz and Measham (1987) on
the impact of comparable services for a three-to-five-year effort in similar settings.

Over 7 million perinatal deaths are associated with women's health before and during
pregnancy, with maternal complications and poor management during labor and delivery,
resulting in almost 14 perinatal deaths for each maternal death. This analysis assumes that at
least one perinatal death is averted when a mother's death is averted. On the basis of several
studies, it is also conservatively assumed that at least five additional perinatal deaths could
be prevented through a moderate-level safe motherhood program which includes improved
delivery management and prenatal care and general improvements in women's health. On
this basis, the intervention cost per maternal and perinatal death averted is estimated to
range from $1,682 in setting A, to $995 in setting B, to $3,142 in setting C.

The cost per death averted may be lowest in setting B. But equity and other
considerations justify efforts in resource-poor setting A where the needs are greatest, as well
as in setting C, with its potential for more efficient and effective service delivery.

Next Steps

Efforts to assess the costs of interventions proposed by this typological approach point out a
need for further work on data collection and analysis; specification of the most cost-effective
approaches; and identification of ways to cut costs, improve efficiency, and mobilize
resources to assure the sustainability of safe motherhood interventions.

Data Collection and Research

One major constraint to economic and financial analyses of maternal health programs is a
lack of information on the relative effectiveness, impact, and cost of different interventions
and on the causes, extent, and distribution of maternal morbidity and mortality. This lack of
information makes it difficult to estimate the costs and cost-effectiveness of alternative
interventions, and to assess the costs and benefits of undertaking safe motherhood programs
compared with other health and development endeavors.

More baseline data collection and analysis, operational research, and demonstration
projects are needed. On a more immediately practical level, field-based analyses, including
quasi-experiments within projects, and operational research are also needed to identify
approaches that represent effective allocation of resources to achieve safe motherhood
program goals. The typological approach proposed in this report takes a first step toward the
design of cost-effective interventions by emphasizing communications and training to
increase awareness of dangers during pregnancy and enhance effective use of services; family
planning services to avoid unwanted pregnancies; appropriate management of pregnancy
and obstetric complications at the lowest level of care; and referral systems for more
specialized care.

For some settings, it would also be appropriate to conduct specific cost-saving analyses
and to identify ways to reduce costs that will not harm program outcomes-such as reducing
inappropriately high rates of cesarean sections.
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Financing Options

In addition to developing better analyses of cost-effective interventions and cost-saving
measures, it will be increasingly important to identify appropriate financing and cost-
recovery measures for safe motherhood programs. Observation suggests that couples will
spend up to 1 percent of their annual per capita income on contraception; cost recovery is
better explored in family planning than in maternity care. However, in virtually all settings,
people are already paying for at least some maternal care services.

For example, people traditionally pay traditional birth attendants in cash or in kind for
their services. People buy a variety of medicines, including contraceptives, and they often
pay charges for hospital care, including deliveries. If charges were set to cover the estimated
costs of the interventions suggested, they could be set at the average cost per pregnancy or
delivery. As indicated above, these charges would range from $28 to $57 in the three settings.
Abortion, although the most controversial aspect of fertility regulation, is also one of the first
elements that can become financially self-sufficient.

Caution is needed, however, when fees are charged to low-income women for maternal
care. One study in Zaria, Nigeria, revealed the results of inadequate planning when hospital
fees were initiated. Between 1983-when charges were levied-and 1988, the number of
deliveries fell by 46 percent and maternal deaths increased by 56 percent (Ekwempu and
others 1990). In addition to ability to pay, promotion of the use of appropriate services and
discouraging inappropriate use should be a factor in the setting of fees for maternal care. For
example, fees for routine delivery at hospitals might be charged to promote use of lower-
level facilities, which is consistent with the objective of reserving hospital care for women
suffering complications.

Where insurance exists, consideration can be given to coverage of prenatal and maternity
services. Such options would be especially relevant in middle-income countries, many of
which are now developing new social insurance systems or reviewing their existing social
insurance systems' coverage of health services. In some situations, insurance coverage
strongly influences both the provision and use of health services. Good practices in maternal
health services could be linked with an appropriate system of covered and noncovered
services, graduated and targeted deductibles, and copayments to encourage appropriate use
and more widely available maternity care.

The typological approach presented recognizes some of these financing options by
assuming that communities will contribute the labor and materials to build waiting homes
and by suggesting that cost-recovery methods be identified, especially where a significant
number of private sector providers exist. Fee structures based on income; fee exemptions for
certain services, such as tetanus toxoid immunization; and subsidies for certain maternity
care services have been used successfully in some countries. Many governments have also
chosen to target subsidies for family planning and essential obstetric care to women who
cannot afford it. This will undoubtedly be necessary as safe motherhood programs are
instituted. This is particularly important because these services produce externalities,
benefiting the child as well as the mother. Further work will be needed to develop methods
for coordinating program financing in specific settings to achieve program goals.
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Chapter 6

Measuring Progress

Program monitoring and evaluation are an integral part of program delivery and essential to
both building appropriate modifications into ongoing programs and determining whether
programs achieve their objectives. Lack of baseline data as well as weak monitoring and
evaluation systems covering safe motherhood components make it difficult to monitor
program progress and assess impact and cost effectiveness. Bank projects have typically
focused on project inputs and accountability issues, such as whether the project did what the
appraisal report said it would do, rather than on outputs. In all Bank projects, more emphasis
should be given to monitoring and evaluating outputs and thus advancing the goals of the
national safe motherhood programs.

Measuring the impact of these programs is not, however, easy. Indicators of maternal
mortality levels, such as the matemal mortality rate or ratio, are desirable for measuring
trends and impact over time, as well as comparing different settings. However, it is difficult
to measure maternal mortality under most circumstances. The relative infrequency of
matemal deaths require that large populations be covered, which is costly, and even in
developed countries, many maternal deaths go unreported. Information on matemal
mortality is most useful when it is cause-specific, and yet misclassification of causes is
common in both industrial and developing country settings.

Therefore, although the program goal may be to reduce matemal mortality, emphasis
should be given to measuring the processes and factors that are known to reduce matemal
mortality. Indicators of matemal and perinatal morbidity, as well as a wider variety of
service delivery process indicators, may thus also be appropriate.

Process measurements inform program managers about the efficiency of service delivery
and its potential effects on outcomes. Process indicators should be used to determine whether
a program is functioning as intended, prior to conducting an impact evaluation (Graham and
Campbell 1991; and Maine, McCarthy, and Ward 1992). Possible indicators for use in
planning, monitoring, and evaluation of safe motherhood programs are outlined in table 6.1,
at the end of the chapter. These are illustrative of the range and types of indicators that may
be appropriate in different program and country settings.

Information Needs for Safe Motherhood

The relationship between measurement and information needs is essential to any discussion
conceming the advantages and disadvantages of the various approaches for measuring
matemal health (Graham and Campbell 1991). The first question program managers need to
answer is "what is this information needed for?" The nature, scope, and quality of
information required varies according to whether its principal use is for planning,
implementation, monitoring, or evaluation.

Successful programs have timely flows of information-upward to program managers
for supervision and management and downward to staff and clients for feedback. This flow
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is critical to key management issues regarding whether the program is efficient, effective,
relevant, and sustainable. Since regular and timely information is necessary for management
purposes, monitoring and evaluation should not be an "add-on" or afterthought to a
program, but rather an integral part of a program from its start. Monitoring and evaluation
both require information to link program inputs with outputs or health outcome. Monitoring
accepts the program design as given, focuses on compliance and may rely on data from a
management information system covering the efficiency of service delivery and how
resources are allocated. It is an ongoing system for receiving feedback. Evaluation, on the
other hand, is used to provide information and judgment on progress toward the
achievement of specific objectives and program outcomes.

Monitoring systems should always be as simple as possible, and data should not be
collected unless they benefit the client or are used to improve management. For example, in
setting A, a day register with one line for each client is often enough. And where formal
maternity care is not used and births are in the home, periodic household interviews may be
desirable to determine traditional health practices, the type of care received, and the health
outcomes. Measuring family planning and maternal health begins with the "eligible"
woman-15 to 49 years of age. Basic indicators for family planning services which are
commonly used include the number of contraceptive users and volume and type of services
provided. Maternity care programs must monitor women during pregnancy, labor, delivery,
and the postpartum period. Indicators of the coverage and quality of care can be used.

Evaluation is strengthened if baseline data and information from ongoing monitoring are
available so that the program can be assessed over the entire life of the project rather than at
a single point in time. Evaluation usually includes special surveys and formal program
reviews. Program results should be compared with previousLy set targets to determine the
areas in which modifications are needed. Evaluation results can provide information about
the program's future direction-for example, expansion or modification of services.

To supplement continuing supervision and to assist with program modifications or
designs, periodic evaluations should be built into all safe motherhood programs to provide
reliable information on progress toward achieving program objectives. Routine data on inputs
and outputs, however, cannot provide all of the answers program managers need. Special
surveys, cost-effectiveness analysis, and operational research can be conducted in association
with sector and project work to provide additional information for planning and evaluation.
Periodic surveys may be needed for better epidemiological, cultural, and service data. Cost-
effectiveness analysis can be used to compare interventions and to indicate priorities for
resource allocation. Operations research can be used both for collecting information as well as
for testing altemative approaches of delivering services. For example, in Kenya a pilot
demonstration program was used to demonstrate the cost-effectiveness of manual vacuum
aspiration to treat women with first-trimester incomplete abortion (Johnson and others 1992).
Program personnel should be closely involved in operations research and in the subsequent
decisions conceming the introduction of innovative approaches.

Measurement Techniques and Sources of Data

Measurement techniques and data sources are closely linked. For example, hospital data may
be a possible and appropriate source, and a record review may be the technique applied to
derive a particular indicator, such as percentage of cases referred from a selected district.
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Data sources for the planning, implementation, monitoring, and evaluation of programs
include health facility data, patient records, service statistics, vital statistics registration, and
other registration systems such as church records, population-based surveys, sentinel
surveillance systems, and service reports. Measurement techniques include case histories,
indirect methods (for example, the sisterhood method), death certificate review, focus groups,
in-depth interviews, confidential inquiries, and observational methods.

In general, it is quicker and less expensive to evaluate data that are routinely available
than to collect new data. Although in most developing countries available information may
not be useful in determining maternal mortality or tracking trends in rates and ratios over
time, it may be quite sufficient for examining the functioning and quality of health services
and health outcomes. For example, routine data on stillbirths, low birthweight, or obstetric
fistulae can be used as proxy indicators to measure the degree and level of maternal
mortality, morbidity, and disability in an area. At the same time, while facility-based
records-hospital records in particular-may be the most readily available source of
information on maternity care, in most countries they do not constitute a representative
sample of the overall population. One way to measure maternal deaths, capture birth-related
events, and integrate mothers and children into the health system is to begin monitoring with
the birth. Where delivery is assisted by trained attendants, the outcomes, their causes, and
associated process variables may be reported by the attendants, as in Indonesia. However,
women who do not use any services or who abort would not be reported, and these women
are likely to be at high risk of death.

Selection and Use of Indicators

Each project or program will need to specify its objectives before appropriate indicators can
be selected, and where possible, monitoring tools should be verifiable and comparable
(Maine, McCarthy, and Ward 1992). Several impact and process indicators can assist
countries in measuring progress toward making motherhood safer. Measures of the level of
maternal mortality can be used for information on the frequency of maternal death and even
the causes, but would not provide information on the effectiveness of specific interventions
that could be used to improve service delivery. Process indicators are most effective when a
causal link has been well established between an intervention and an outcome. For example,
there are strong links between immunization of pregnant women with tetanus toxoid and
preventing neonatal deaths from tetanus, and between access to cesarean section and
preventing maternal deaths from obstructed labor. In some country and program settings,
outcome indicators other than death may be useful for measuring program effectiveness and
impact, such as the incidence of specific obstetric complications.

It is extremely important to interpret data accurately. Maternal mortality rates and ratios
can be misleading if the sample size is small. The case fatality rate among cases of obstetric
complications may increase in a hospital where referral and transportation systems from a
village to a hospital are improved. Trends must also be interpreted with caution. The
accuracy of reporting morbidity and mortality can result in artificial trends. For example,
improvements in medical diagnostic equipment may lead to an artificial increase in the
incidence of certain complications. Rapid feedback is also important to health planners and
medical supervisors, and it is most useful if these program beneficiaries have been involved
in the evaluation.
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Examples of Impact Indicators

Maternal Mortality

Data on maternal deaths may be desired for measuring program effects over time or for
comparing maternal mortality levels, trends, and causes in different locations. However,
official estimates often grossly underestimate the number of maternal deaths, even in setting
C countries. Studies of maternal mortality in Argentina, Brazil, China, Jamaica, and Mexico
have indicated that an underestimation by 50 percent is common (Bobadilla, Fausto, and
Karchmer, forthcoming).

When mortality is measured, the rate or the lifetime risk should be assessed-not just the
ratio-to show the effects of family planning in addition to the effects of improved obstetric
services. The probability of maternal death has two components: the probability of being
pregnant (and thus at risk) and the probability of dying of pregnancy-related causes once
pregnant. The maternal mortality ratio measures the latter-the obstetric risk or the number
of maternal deaths in relation to live births (Fortney 1987; and Herz and Measham 1987) (see
box 1.1 in Chapter 1).

Retrospective inquiries about deaths in a household during a specific period can also
shed light on maternal deaths. For example, the "sisterhood method" asks men and women
about their deceased adult sisters to ascertain whether death occurred during pregnancy,
delivery, or the postpartum period (Graham, Brass, and Snow 1989). The sisterhood method
may be used for determining a baseline for maternal mortality. The problems of costs,
sample-size requirements, misreporting of the cause of death, and omission of deaths for
social or cultural reasons pose barriers for all retrospective studies. But various adaptations of
retrospective surveys have been successfully used in a number of country settings. One
continuing problem is that abortion deaths are usually a significant proportion of maternal
deaths but are not always captured by routine vital statistics or retrospective studies.
Maternal audits by health providers and hospital administrators, including questions on the
process leading to a woman's death, can help to identify causes of deaths and ways to
improve care. Caution must be taken in such audits, however, to avoid condemnation of
specific individuals.

Perinatal Mortality

The perinatal mortality rate can be used as a proxy indicator to monitor and evaluate
programs that aim to reduce maternal mortality and morbidity. Although the perinatal
mortality rate is not a substitute for the maternal mortality rate or ratio, perinatal mortality is
associated with the causes of maternal death-such as obstructed labor and eclampsia-as
well as with management during labor and delivery, and the health of the woman before and
during pregnancy. For example, the woman's nutritional status and level of infection affect
her and her child, and hypertension affects both of them during pregnancy. The advantage to
using trends in the perinatal mortality rate as a proxy for maternal mortality trends is that
perinatal deaths occur more frequently than maternal deaths-by a factor of fourteen. But
monitoring perinatal mortality requires extensive local surveillance because stillbirths and
early neonatal deaths are typically under-reported.
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Examples of Process Indicators

Obstetric Complications

Appropriately treated complications are a desired outcome of a safe motherhood program,
and one of the most important factors in reducing maternal mortality. A high proportion of
appropriately treated complications to all complications would indicate an effective case
detection, management, and referral system. Some demonstration projects have used this
proportion as a proxy for maternal mortality rates because of the difficulties of measuring
program impact on mortality. Using such a measure requires standardizing field definitions
of complications and instituting protocols to determine criteria for appropriate treatment.
Under these circumstances, this proportion, together with the percentage of facilities and staff
using standardized referral protocols to manage obstetric complications, can serve as useful
management tools at referral sites.

Other Service Indicators

Looking at safe motherhood more broadly, progress can be measured by assessing the
coverage and quality of family planning, prenatal, delivery, and postpartum services, as well
as by examining indicators related to morbidities not specific to pregnancy. In order to
measure quality as well as coverage, specific indicators such as immunized pregnant women
or anemic women taking iron supplements are more useful than only the proportion of
women receiving any prenatal care. Likewise, measuring the proportion of women delivered
by a "trained" attendant can be useful to a certain extent, although the meaning of "trained"
attendant differs widely among settings. Other useful indicators are specific training skills, as
well as personal or referral capacity to manage obstetric complications.

Possible Indicators for Assessing Progress in Safe Motherhood Programs

Those concerned with monitoring and evaluating safe motherhood programs may need to
choose between impact and process indicators. It is much more difficult and expensive to use
mortality impact indicators, and where the most important need is to assess the approach
and effectiveness of program delivery and to monitor progress, health planners and program
managers will find service indicators useful and data more readily available. The following
process indicators represent a minimal set of useful measures for monitoring and evaluation:

* Percentage of reproductive-age women using contraceptives.
* Percentage of pregnant women who are immunized with tetanus toxoid.
* Percentage of pregnant women attending prenatal care who are diagnosed and

treated for anemia, malaria, and sexually transmitted disease.
* Percentage of pregnant women delivering in health facilities who had a prenatal

contact in the last trimester.
* Percentage of communities and health centers with referral links to facilities that

provide emergency obstetrical care.
* Percentage of health staff trained and facilities equipped to manage obstetrical

complications.
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* Time interval from emergency referral to treatment at referral site.
* Proportion of appropriately treated complications to all complications (by type).
* Ratio of complicated obstetric admissions to all deliveries (by type of complication).

With more experience and research, it is likely that numerical standards will be defined
for these indicators. In a given developing country, health professionals responsible for
maternal health programs may be able to establish minimum standards for the country. Once
minimum standards have been reached, the program can expand its objectives.

Information on maternal health-and more broadly, women's health-is lacking not just
in developing but also developed countries. There is an urgent need for better data on the
extent, causes, and distribution of maternal morbidity and mortality, the social impediments
to improvements in women's health, the status of health delivery systems, and the relative
effectiveness, impact, and cost of different interventions. Governments and donors need to
assure that monitoring, evaluation, and research are integral parts of any health programs
and that the appropriate methods and indicators are used in a way most meaningful to
program managers, health providers, and women themselves.
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Table 6.1 Indicatons for Safe Motherhood-Impaxt lndicats

Variable Indkators Measures Source

Number of * The absolute number of deaths within a specified time period. Especialy if accompanied by case Community survey,
maternal histories, these numnbers can be useful in understanding the magnitude and underlying causes of hospital records, vital
deaths the problem in a particular setting. It is advantageous in situations where mortality and population registration

are both low, and the denominator (number of reproductive-age women) is not available.

Maternal * The number of women dying of childbirth (pregnancy, labor, or within 42 days of delivery) per Community survey,
mortality ratio 100,000 live births per year. The ratio represents obstetric risk-risk of death of a woman per birth. hospital records, vital

The denominator does not take into account that maternal deaths also occur with ectopic registration
pregnancies, stillbirths, and spontaneous and induced abortions. Interventions that improve
obstetric outcomes would reduce the ratio.

Maternal * The number of women dying of childbirth (pregnancy, labor, or within 42 days of delivery) per Survey, hospital records,
mortality rate 100,000 women of reproductive age per year. The rate includes both the numnber of maternal deaths vital registration

and the risks of pregnancy-the annual risk of motherhood. Interventions that affect fertility or
Maternal obstetric outcome would affect the rate; different definitions of reproductive age have made
mortality comparisons difficult (for example, 15-45 or 15-49 years).

Proportionate * The ratio of number of maternal deaths to all deaths among women of reproductive age. It Survey, hospital records,
maternal represents how important maternal mortality is as a cause of death among women of reproductive vital registration
mortality age.

Lifetime risk of * The cumulative risk of death from motherhood; lifetime risk of death (LTR) is determined by the Survey, vital registration
death risk associated with pregnancy and the number of times a woman becomes pregnant. The risk is

additive each time she becomes pregnant:

LTR = 1 - (1 - MM Ratio)' e.g., 1 - (1 - .005)' = .030,
or, 1 in 33 [assuming a MM Ratio of 500/100,000 live births and a total fertility rate of 6.01

Case fatality * Number of deaths from a specific maternity-related complication per 100 women suffering from Hospital/clinic records,
rate that complication. It represents the severity of the condition as well as the effectiveness of survey

management provided.

Perinatal Perinatal * The number of fetal deaths (2 28 weeks) plus early neonatal deaths (< 7 days) per 1,000 total births Community survey,
mortality mortality rate per year hospital/clinic records

Positive or * Ratio of women delivering without complications to those delivering with specified complications. Hospital/clinic records,
Healthy women optimum * Percentage of postpartum women with chronic morbidities, such as obstetric fistula, uterine survey
and newborns health prolapse, and so on.

Percentage of newborns with normal birth weight 2 2,500 grams.



Variabk Indicators Mmures Source

Ratio of * The ratio of the number of women appropriately referred for treatment for a complication (or aU Hospital/clinic records
referral for complications) to the number with that complication (or aU complications).
complications * Proportion of all complications by location of occurrence (for example, vilage with or without

traditional birth attendant or health center).
- Proportion of women attending prenatal care who had unpredicted complications at delivery.

Treahnent/ * The proportion of women who received appropriate treatnent for maternal complications of aUComphications complication women suffering from such complications.

proportion * Proportion of cesarean sections to aU births.

Ratio of * The ratio of the number of women who deliver at hospitals on an emergency basis to the number Survey, hospital/clinic
emergency/ of women who booked or desired delivery at that facility. records
booked
deliveries

* Proportion of births attended by trained staff Hospital/clinic records,
- Midwife, nurse, physician conununity-based
- Traditional birth attendant (trained or untrained). survey, census

* Proportion of aUl deliveries in homes, health centers, and hospitals.
* Proportion of traditional birth attendants or families with knowledge of danger signs.

Safe maternal * Proportion of families or traditional birth attendants with knowledge of where to go if danger sign
and newborn is recognized.
management * Proportion of traditional birth attendants with interaction with health center staff.

* Proportion of abortions to live births.
* Ratio of fresh stUlbirths (died during delivery) to macerated stillbirths (intrauterine death).
* Percentage of stihlbirths weighing a 2,500 grams at birth.
* Percentage of late neonatal deaths weighing 2 2,500 grams at birth.
* Percentage of early neonatal deaths weighing 2 2,500 grams at birth.



ot Table ai laednm fia Safe MI od roM Indkatm

Variibk Indators MUKeSs Source

Age * Proportion of births to women below 18 years or above 34 years. Survey focus group,
* Average age of mother at first birth. clinic/hospital records,
* Average age at first marriage. interview of key

Parity * Proportion of all births that are first-order births. informants
* Proportion of all births that are fourth- or higher-order births. Census, survey

"Wantedness" of * Proportion of pregnancies rnot intended.
pregnancy

Total fertility rate * The number of children that a woman would have at the end of her reproductive life if she
(TFR) survived to that age and experienced a given set of age-specific fertility rates. It is calculated

by adding the age-specific fertility rates.

Reproductive Contraceptive * Percentage of married women age 15-49 using any form of family planning.ankd health
behavior prevalence rate

Utilzation of * Proportion of pregnant women who received any prenatal care from trained medical staff.
health services * Proportion of pregnant women who received prenatal care before 20 weeks or after 38 weeks.

* Proportion of pregnant women who had received adequate dosage of tetanus toxoid
immunization.

* Proportion of pregnant women who complied with iron and folate supplementation regimen.
* Proportion of pregnant women who were referred who accepted referral.
* Proportion of women who delivered who received postpartum care.
* Proportion of women with low socioeconomic status using maternal services (such as delivery

care).

Traditional * Prevalence of traditional practices, such as gishiri cut, hot bath, female circumcision, taking
practices medicine with oxytocic properties in labor, etc.

Prevalence of * Percentage of pregnant women suffering from HIV, syphilis, gonorrhea, hypertension, diabetes, Community survey,
malaria, syphilis, malaria, TB, CVA/rheumatic heart, and hepatitis. hospital records,
diabetes, hyper- health center records,
tension, and liver epidemiological
disease among surveillance

Reproductive pregnant women
and health Anemia * Percentage of women of reproductive age who are anemic. Serology, community
status Moderate anemia: Hemoglobin 70-110 g% of blood. survey

Severe anemia: Hemoglobin < 70 g% of blood.

Nutrition * Percentage of women of reproductive age weighing less than 38 kg before pregnancy or with Community survey,
arm circumference below standard norm. hospital records

* Percentage of women gaining less than 1 kg/month during second and third trimester.
* Percentage of women less than 150 cm tall.



Variable Indicators Masures Source

Women's * Percentage of women who are literate. Survey, focus group, in-
decision- * Percentage of girls enrolied in secondary school. depth study
making * Percentage of women who can decide for themselves to seek health care.

* Percentage of women who can travel alone outside their villages.
* Percentage of women who can afford treatment, transport, and so on from their own resources.

Information * Percentage of men, women, mothers, and mothers-in-law aware of danger signs of pregnancy, labor, Knowledge, attitudes,
delivery, and postpartum. and practices study

* Percentage of women who know where to go if complication arises.

Transport of * Median distance to a functioning health facility. Time-motion study,
women * Percentage of women who have access to emergency transport. community-based

* Percentage of women with access to an emergency communications system. survey
* Median time to travel to a functioning health facility.

Availability * Percentage of complications that were detected by prenatal surveillance. Observation interview
of quality * Ratio of those who arrived at emergency referral fahcility to those referred. with patients and

Access to service * Percentage of women with access to cesarean section. providers, exit
and * Percentage of women who arrived at a health facility and received effective treatment (according to interviews, survey
quality of standard norms).
family * Mean waiting time at prenatal care clinics.
planning * Percentage of women comprehending their treatment.
and * Percentage of women satisfied with treatmernt.
maternal * Percentage of high-risk women referred to health facilities equipped to provide emergency obstetric care.
services * Percentage of health facilities equipped to provide emergency obstetric care.

* Lag between arrival of emergency at hospital and actual treatment.
* Time between arrival at hospital and maternal deaths.
* Ratio of midwives to population.
* Availability of essential drugs (IV fluids, ergometrine, antibiotics) and equipment (functioning operating

theater, vacuum extractor, anesthetic machine).
* Percentage of women delivered in an institution with whom family planning is discussed.
* Percentage of women with access to safe abortion services.
* Percentage of women who receive contraceptive counseling after an abortion.

Knowldge, * Proportion of health professionals able to perform life-saving obstetric functions.
attitudes, and * Proportion of health workers trained in basic epidemiologic and statistical skills.
practices of * Proportion of health workers trained in communications skills.
health * Knowledge and attitudes of health workers toward reproductive health (for example, adolescent
workers reproductive health, family planning, abortion).

* Perceptions, beliefs, and attitudes of community health workers and traditional birth attendants of
problems with birthing, danger signs, and responses.
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Appendix 1

Effective Maternal Health Care: Family Planning
and Prenatal, Labor, Delivery, and Postpartum Care

Throughout their lives, women's health and health care affect their risk of maternal mortality
and morbidity. The services that affect maternal mortality risks most directly, however, are
family planning and maternity care during pregnancy and around the time of delivery.
Existing knowledge about the biological efficacy, user and field setting effectiveness and cost-
effectiveness of those services varies enormously. The area in which there is greatest certainty
is family planning; a variety of methods with high biological efficacy are available, with
considerable information about their suitability in different circumstances. Much is also
known about effective interventions around the time of delivery to prevent maternal
mortality from hemorrhage, sepsis, obstructed labor and hypertensive disorders of
pregnancy, though questions remain as how best to implement them in diverse developing
country settings. Good data on effective interventions in the prenatal period remain
remarkably scarce, despite consistent evidence from ecological studies of lower mortality in
women receiving prenatal care. Program strategies and the necessary balance between family
planning, prenatal and delivery services to prevent maternal mortality will depend on local
circumstances, including the main causes of mortality, levels of fertility and existing services.

In this paper, the effectiveness of care-contraception and abortion, prenatal care, and
labor and delivery care-is reviewed. Postpartum care completes the effective maternal
health package, including detection and treatment of postpartum hemorrhage and puerperal
sepsis, as well as breastfeeding, nutrition and child spacing promotion.

Reduction of Risk through Birth Prevention

Family planning may reduce maternal mortality in several ways. It reduces maternal
mortality by reducing exposure to pregnancy and therefore to risks associated with
pregnancy and childbirth in the event of wanted births, and pregnancy and abortion when
pregnancy is unwanted. Contraceptive use has no direct effect on the risk of death once
pregnant; therefore, if all women were equally likely to adopt effective methods of
contraception, irrespective of age, parity, and other determinants of obstetric risk, increasing
contraceptive prevalence would not change the risk of death once pregnant, which is usually
expressed as the ratio of maternal deaths to 100,000 live births (maternal mortality ratio).
However, experience suggests that contraceptive prevalence often rises among older, higher
parity women, or those at greatest risk of abortion, which means that family, planning can
help to reduce the maternal mortality ratio. This effect, however, is slightly offset by the fact
that more educated, urban women with better access to services often have
disproportionately high rates of contraceptive use and low maternal mortality ratios. A
decline in fertility also means that first births, which are riskier, will increase as a proportion
of all births. This means that increasing contraceptive prevalence could, in theory, actually
lead to an increase in the maternal mortality ratio, even though the maternal mortality rate
and lifetime risk of maternal mortality decline (Fortney 1987).
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The successful Matlab MCH-FP project (described more fully in Appendix 4) primarily
reduced the maternal mortality rate in Matlab by reducing the number of women who
became pregnant. Births to women of high parity or older maternal age were reduced (but
not eliminated), but the project had little or no impact upon other groups typically
considered at high risk-young, multiparous and low parity women, who account for almost
half of all maternal deaths (Koenig and others 1988). Clearly, the maternal mortality ratio
cannot be used to measure the impact of family planning on maternal survival, once women
are pregnant.

Family planning allows women to delay motherhood, space births and avoid unwanted,
unplanned pregnancies. Family planning programs have raised contraceptive use throughout
the developing world. Considerable unmet need for contraception remains, however. In a
recent survey of developing countries it was found that at least 10 percent and as many as 40
percent of married women of reproductive age want to avoid a birth but are not
contracepting.

Family planning choices are often the first element of primary health care that can be
made available in a resource poor setting. Provision of basic non-clinical contraceptives
requires minimal skill and can be handled by community-based providers with appropriate
training. The risk/benefit ratio of using methods such as oral contraceptives is in favor of
nearly all women in such a setting, and a variety of cost-effective, distribution systems can be
set up, from social marketing to community-based distribution programs focused on
vulnerable groups.

Methods vary in their clinical effectiveness, and couples vary in the degree to which they
make proper use of them. There has been a gradual shift toward more effective and more
long-term methods, especially sterilization. Worldwide, female sterilization is the leading
method and now accounts for about half of all contraceptive use, but regional comparisons
show substantial variations in method acceptance. The most popular method in China is the
IUD; in Northern Africa, the pill; and in Latin America, female sterilization. Traditional
methods account for over 10 percent of users (Bulatao 1992).

Although contraceptive methods are not without risk, the risks tend to be small,
balanced by some health benefits, considerably outweighed by the risks of pregnancy and
childbirth, and dwarfed by the risks of unsafe abortion. The health benefits and risks of each
method vary by the individual circumstances and the medical condition of the user; careful
counseling of users by family planning providers can further reduce the risks. The IUD, for
example, is associated with pelvic inflammatory disease, mainly in women who are at risk of
developing sexually transmitted diseases. Barrier methods are not as effective as some other
methods in preventing pregnancy, but they have an important non-contraceptive benefit by
protecting against HIV infection and sexually transmitted diseases (Bulatao 1992).

The effectiveness of family planning programs depends on several factors. First, there
must be access to services. Second, services must be provided in both publc and private
health facilities and through community-based distribution networks. Third, there must be
contraceptive diversity to meet varying family planning needs throughout the life cycle and
for both women and men, and counseling must be offered by health care providers trained to
respect clients concerns and sensibilities. Fourth, strategic management must take into
account contraceptive demand, public and political support, the service delivery
infrastructure and the logistical supply system. Fifth, collaboration with the private sector can
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be an effective means of reaching many more people. And, finally, effective information,
education and communication is essential.

Contraceptive services may also reduce maternal mortality by preventing unsafe
abortion, a common consequence of unwanted pregnancy in areas where safe abortion is
unavailable. Unsafe abortion causes at least 65,000 maternal deaths each year (estimates
range up to 200,000), mainly because of infection and hemorrhage. Abortion is the major
cause of death among reproductive-age women in parts of Latin America. Women who
survive often suffer severe long-term illness and secondary infertility. An estimated 55
million unwanted pregnancies are terminated every year worldwide. About half of these are
illegal, occur primarily in developing countries (Coeytaux, Leonard, and Bloomer 1992), and
are likely to be unsafe and lead to sepsis, hemorrhage, and death. Vacuum aspiration
abortion in the first twelve weeks after the last menstrual period is up to a thousand times
safer than abortion by traditional means, which commonly consists of inserting a twig or
some other foreign body in the cervix. Uterine evacuation, with a syringe and flexible plastic
tube, can be performed in a primary health center.

The fact that women do resort to primitive abortion, even knowing it to be unsafe, is
evidence of their strong desire to prevent unwanted, unplanned births. Women known to
have had abortions are therefore likely to accept contraception, and should be targeted in
family planning efforts. Provision of contraception will not do away with the demand for
abortion entirely, however, and serious efforts to reduce maternal mortality need to include
emergency medical and surgical services to treat the complications of unsafe abortion. In
some developing countries, abortion is legal on request or for a variety of maternal and other
indications, but services are inadequate and large numbers of abortions are carried out by
untrained practitioners in unsanitary conditions. In these circumstances, complications could
be avoided if abortions were performed safely. Improving service provision by trained staff,
expanding use of the safer and cost-effective manual vacuum aspiration technique, and
improving women's knowledge of and access to abortion (where legal) as well as
contraceptive services, could substantially reduce maternal deaths. Women who have
undergone abortion are clearly at high risk of unintended pregnancy. In contrast to
postpartum women who may delay ovulation by breastfeeding, women who have undergone
spontaneous or induced abortion are at immediate risk of pregnancy. On-site delivery of
post-abortion family planning, including the provision of initial counseling and contraceptive
methods following abortion, is essential.

Prenatal Care

There is a large body of evidence from routine statistics and special studies to suggest that
women who have received prenatal care experience lower rates of maternal mortality (Huque
and Koblinsky 1991). However, selection bias cannot be excluded as a possible explanation.
Available evidence suggests that women at lower risk may be more likely to have access to
or avail themselves of prenatal care. Confounding factors may also be partly responsible;
women who use prenatal care may also make greater use of delivery services. In addition,
little is known about the specific components of prenatal care which may reduce maternal
mortality or serious morbidity.

Certain maternal conditions are amenable to treatment during the prenatal period.
Ideally, important components of prenatal care should include hemoglobin measurement and
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correction of anemia, blood pressure measurement (to help detect hypertensive disorders of
pregnancy), and the diagnosis and treatment of reproductive tract infections (especially
sexually transmitted diseases) and urinary tract infections. Depending on local prevalence
levels, it may also be necessary to prevent, screen for, and treat malaria and other infectious
or parasitic diseases. Immunization against tetanus, which has benefits for both mother and
infant, is an essential component of prenatal care throughout the developing world (WHO
1989b).

Prenatal care can also play a role in identifying danger signs or predicting complications
around delivery by screening for risk factors and arranging for appropriate delivery care
when indicated. Risk assessment has proven most useful in the prediction of obstructed or
prolonged labor based on height and previous poor obstetric history (for example, cesarean
section, still birth), but much less useful for other complications (Winikoff 1991; Maine 1990;
Rooney and Graham 1991). A history of previous postpartum hemorrhage or retained
placenta may be indicative of a women at risk of postpartum hemorrhage.

Most routine prenatal procedures have never been subjected to rigorous study in
developing or industrial countries. Given this level of uncertainty, very little can be said
about the cost effectiveness of prenatal interventions. Good quality research in this area is
urgently needed. Although unproven, the idea that surveillance in pregnancy to detect
abnormalities and complications with subsequent treatment or referral for specialist care will
improve outcomes for both mother and child is still attractive.

In many developing countries, women have only infrequent contact with health services.
As such, the opportunity afforded by any contact with women should be maximized. Contact
during pregnancy may initiate further contact, with longer term benefits for both women and
their families. Thus, when women attend prenatal care, they should be provided with health
education, in addition to the services outlined above. This education should include
information that will facilitate recognition of danger signs such as bleeding, generalized
edema (swelling), rupture of the membranes before term or labor, and other locally prevalent
conditions. Information on appropriate care can be given, including where and from whom it
is available. Community participation in planning for labor or emergencies, including making
arrangements for transport or setting up maternity waiting homes, can be encouraged.
Prenatal care also provides an opportunity for nutrition and AIDS education, motivation for
family planning and education on appropriate neonatal care. The supportive context of
prenatal care has proved very beneficial to women in industrial countries, and is likely to
serve a similar function elsewhere (Oakley 1985).

Anemia

Anemia is very prevalent among women in developing countries, as a result of iron and/or
folate deficiency and of malaria and other parasitic diseases. In 1982, WHO estimated that
around 60 percent of pregnant women in developing countries (other than China) had
nutritional anemia (Royston 1982). An update of this review in 1992 found that the level of
maternal anemia remains essentially unchanged despite efforts in iron supplementation,
fortification and dietary modification in the intervening years (WHO 1992e).

Anemia contributes to maternal mortality by making women more susceptible to
infection and less able to withstand infection or the effects of hemorrhage. Anemnia is known
to give rise to considerable long-term morbidity in women, and at extreme levels may be
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associated with low birth weight. Anemia during pregnancy may be aggravated by malaria,
hookworm infection, and schistosomiasis. Death from anemia results from heart failure,
shock, or infection due to lowered resistance. Effective prevention depends ultimately on
lifelong nutrition of girls and women, and thus on agricultural and economic factors and
food distribution patterns within communities and families. It can, however, be detected and
treated simply and effectively during pregnancy.

Though the use of routine iron and folate supplementation in pregnancy has been
abandoned in industrial countries where anemia and subclinical deficiency are rare, this
approach almost certainly has a place in areas where they are common; acceptable doses of
inexpensive oral supplements can prevent anemia from developing or treat mild to moderate
disease. Supplements may, however, produce unpleasant side effects, such as nausea and
constipation, and compliance may be poor, especially in the absence of symptoms of anemia,
or where symptoms are accepted as normal in pregnancy (WHO 1990b).

Fortification of foods with iron has been found effective where there is a bioavailable
iron source compatible with a suitable food vehicle. In India, for example, fortification of salt
is feasible in those parts of the country where it is centrally processed. Sugar is an attractive
vehicle in the Caribbean and Central America, and has been fortified successfully in
Guatemala (Viteri and others 1981). In Chile, fortification of milk and cookies has been
effective (INACG 1986), and in Thailand, fortified fish-based condiments have shown
promise (Garby and others 1981).

Refractory or severe anemia may require more detailed investigation and treatment of
underlying pathology at referral-level facilities. Iron can be given intra-muscularly or
intravenously to ensure compliance and avoid gastro-intestinal side effects, but hemoglobin
does not rise any more rapidly through this form of administration than through adequate
oral therapy. Blood transfusion as a treatment for anemia is discouraged because of the
serious dangers of blood borne infection of, notably, HIV, malaria, syphilis, and hepatitis B.

Infections during Pregnancy

Clearly, pregnant women are sexually active and at risk of sexually transmitted diseases,
including HIV/AIDS. In the early development of prenatal care in most industrial countries,
screening and treatment for syphilis were, and remain, routine. Even at the low levels of
prevalence seen in most industrial countries, this is still a cost-effective intervention (Wang
and Smaill 1989; Chalmers 1991). Many studies in developing countries have demonstrated
high prevalence levels of both syphilis and gonorrhea in pregnant women, leading to
considerable long-term morbidity in women, and to congenital disease and perinatal
mortality. Researchers estimate that of those women who are currently pregnant, 10 to 15
percent have syphilis and two-thirds of all these pregnancies have an adverse outcome. In
one study in Zambia, syphilis was the single most commnon cause of fetal wastage, which
was halved by what was, in practice, a fairly incomplete program of screening and treatment
(Hira and others 1990). Reliable screening tests exist for both syphilis and gonorrhoea, as do
safe, effective treatments. Screening can be conducted in the clinic while women are
attending and treatment started immediately. Unfortunately, screening and treatment of
sexually transmitted diseases are not often regarded as core components of prenatal care and
may only be available in special clinics. There are undoubtedly serious logistic obstacles to be
overcome in implementing effective screening, treatment and contact tracing programs for all
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pregnant women in developing countries. However, the potential rewards are great, and it is
imperative that efforts be made in this area.

Women are at higher risk of AIDS because the two predominant modes of transmission
of HIV infection are sexual and perinatal. A study in Uganda has shown the HIV infection
rate for women to be approximately 1.4 times that of men, and the rate of HIV infection is
greater at an earlier age among women (15-19 years) than among men (Berkeley, Naamara,
and Okware 1989). Empirical evidence also shows the rate of transmission from male to
female to be 2.5 times higher than from female to male (Clemetson and Moss 1991). The risk
of transmission of AIDS is particularly high where high rates of sexually transmitted
diseases, especially those which cause ulcerative lesions such as chancroid and syphilis, are
found.

In the case of HIV, curative treatment is not available, and even treatment to delay the
onset of symptomatic disease with antiviral drugs is not readily available or affordable in
developing countries. However, some of the most effective strategies for sexually transmitted
diseases are equally important for AIDS prevention. These include promoting education
strategies that modify or eliminate risk behaviors; providing adequate diagnostic and
treatment facilities for patients; limiting complications by early detection and adequate
treatment; reducing the risk of infection during genital tract procedures through safe delivery
procedures; reducing exposure to infection by offering health education; limiting further
transmission through counseling and partner referral; and promoting condom use and
targeting family planning programs more aggressively toward men.

The place of routine screening for HIV and other sexually transmitted diseases, especially
chlamydia, is less clear. Prevention is of the utmost importance and is helped by targeting
subgroups who practice risk behaviors. Health education about risks of transmission to
partners and infants could follow from positive tests. The tests for chlamydia require high-
level laboratory facilities not routinely available throughout developing countries. The most
common consequence of chlamydia for the infant, neonatal conjunctivitis, can be prevented
by routine use of tetracycline eye drops at birth. Long-term maternal ill health associated
with chlamydia, including pelvic inflammatory disease and secondary infertility, require
systemic antibiotic therapy.

Treatment of symptomatic urinary tract infections is important, and it has been shown
that screening for asymptomatic bacteriuria, followed by appropriate antibiotic treatment,
reduces the incidence of pyelonephritis in the mother, as well as the incidence of low weight
and premature delivery (Wang and Smaill 1989; Chalmers 1991).

Depending on the local prevalence, screening and treatment for other important
infectious diseases, including malaria and tuberculosis, should be included as essential
components of prenatal care. Studies have shown that malaria is more prevalent in pregnant
women than in non-pregnant women. Also, anemia during pregnancy may be aggravated by
malaria infection. The increased risk of low birth weight babies and the risk of neonatal and
infant mortality associated with low birth weight are of major concern in areas of endemic
malaria. An antimalarial chemoprophylaxis investigation in Malawi found no difference in
birthweights between women in a control group and women receiving chloroquine or
mefloquine prophylaxis doses. The study concludes that the intervention of
chemoprophylaxis may not be entirely effective in regaining the lost birthweight that is
attributed to malaria infection during pregnancy (Steketee 1989).
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Chorio-amnionitis and fetal infection and loss can be prevented through prompt referral
of women with pre-term or pre-labor rupture of the membranes and prophylactic use of
antibiotics.

Where hepatitis B is prevalent, vaccination of the infants of hepatitis B carriers is
effective in preventing early infection and its long-term sequelae (Hall, Greenwood, and
Whittle 1990). The incidence of viral hepatitis was twice as high for pregnant women than for
nonpregnant women, in studies for Ethiopia and Iran (Royston 1989). It is also more serious,
with case fatality rates up to three and a half times as high. Malnutrition increases the
chances of contracting the disease, as well as its severity. A study of pregnant women in
India with viral hepatitis found that 15 percent of the 156 women who were adequately
nourished died, while 25 percent of the 76 women who were poorly nourished died
(AbouZhar and Royston 1991). Premature labor, liver failure, and sever hemorrhage are
common complications of severe hepatitis.

Risk Screening and Referral

An accepted aim of prenatal care is to assess the risk of complications in later pregnancy,
labor or delivery and arrange for a suitable level of care. Though many systems of risk
scoring of varying levels of complexity have been devised, most of the major problems which
can lead to maternal mortality cannot be predicted with sufficient accuracy, except in the case
of obstructed or prolonged labor (Winikoff 1991; Maine 1990). In addition, this type of "risk
approach" for maternity care can only work if all women are screened by adequately trained
personnel, and if appropriate referral services are acceptable and within their reach
geographically, logistically and financially, as has been shown in a project in Yaounde,
Cameroon (see appendix 4). Even where the risk approach works, however, the need for
emergency care is not eliminated due to the unpredictability of many complications.

A history of prolonged labor in a multigravida with or without adverse outcomes, and
short stature in relation to the local norms, are strong risk factors for obstructed labor. Cut
off points for height and for number of previous births must be selected based on local
circumstances to ensure that the maximum proportion of those who may develop problems
are identified without overwhelming service capacity.

Labor, Delivery, and Postpartum Care

It is often difficult to assign a single underlying cause in cases of maternal death. Prolonged
labor, particularly once the membranes are ruptured, predisposes both mother and infant to
sepsis. Untreated obstructed labor proceeds to ruptured uterus and death from hemorrhage.
Pre-eclampsia leads to eclampsia, at which stage the woman develops convulsions, rapidly
loses consciousness and dies from brain hemorrhage or failure of the heart, kidney or liver.
Retained products and puerperal sepsis lead to secondary postpartum hemorrhage. Despite
the difficulties of assigning a single underlying cause of death, however, studies have tried to
determine the major causes. Based on an estimate prepared by WHO in 1993 on the Global
Burden of Disease, hemorrhage is reported to cause just over a quarter of direct obstetric
deaths, induced abortion 13 percent, sepsis 15 percent, hypertensive disorders such as
eclampsia about 12 percent, and obstructed labor and other causes each about 8 percent
(WHO 1993). However, this pattern of mortality does not hold everywhere; as can be seen in
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Table A1.1, the prevalence of the complications leading to maternal death varies greatly
among countries.

Providers must be equipped to manage all obstetrical complications as well as their poor
consequences. Most obstetrical complications can lead not only to death, but also to a myriad
of problems for those who survive (for example, asphyxia and low birth weight among
infants, prolapse and fistula among mothers). For example, both eclampsia and obstructed
labor are not reported as often as postpartum hemorrhage as causes of maternal death, but
the prevalence of these complications (or its precursors, pre-eclampsia and hypertension in
the case of eclampsia) is high and variable by country, with significant consequences for the
subsequent health of both the woman and the infant.

Some complications lead more rapidly to death than others. Postpartum hemorrhage can
lead to death in a matter of hours, whereas for infection, eclampsia and obstructed labor,
there are usually several days between the onset of complications and death (Maine 1990).
This time factor needs to be taken into consideration when developing management
protocols.

As abortion has been discussed above, the four main causes of maternal mortality
associated with delivery-hemorrhage, hypertensive disorders of pregnancy, obstructed
labor, and sepsis-are considered in turn here, on the assumption that preventing or treating
them successfully will also reduce their sequelae.

Hemorrhage

Hemorrhage is more common among multiparous women, following unsafe abortion, in
cases of antepartum hemorrhage, prolonged labor or retained placenta, or among women
with a history of problems in delivering the placenta. Community-based studies indicate that
postpartum hemorrhage follow an estimated 2 to 8 percent of all deliveries in developing
countries (Koblinsky and others 1992). A WHO Technical Working Group concluded that it
follows 10 to 20 percent of deliveries in the absence of oxytocics (WHO 1990d).

The scope for prevention of postpartum hemorrhage is enormous. There is conclusive
evidence from good quality randomized control trials that routine active management of the
third stage of labor, including parenteral (usually intra-muscular) oxytocics, reduces the
incidence of postpartum hemorrhage and the need for transfusion by 60 percent (Elbourne
1991; Chalmers 1991; WHO 1990d). One of the trials did show an increase in the incidence of
retained placenta (Begley 1990), and, overall, the routine use of oxytocics was associated with
an increased risk of elevation in blood pressure. Nonetheless, active management with an
intra-muscular oxytocic following delivery and as soon as the attendant is sure that the
pregnancy is not multiple, is recommended for all institutional deliveries, as well as for home
deliveries conducted by skilled attendants (WHO 1990d; FIGO 1991). The stability of oxytocic
drugs in conditions of storage in developing countries, and their efficacy when administered
by other routes, such as orally or by rectal suppositories, are the subjects of current research
(Chalmers 1991; WHO 1990c; WHO 1990d).

The relative effectiveness and safety of the use of oxytocics by trained birth attendants in
home deliveries will vary from place to place and with their level of training. A risk
approach has been advocated, in which those judged to be at high risk of hemorrhage
(particularly those with previous third stage complications), are referred for institutional
delivery, with active management and prophylactic oxytocics, while low risk women are
allowed to deliver at home (where these are not available). It is not easy to predict all cases
of hemorrhage, however, and most cases of postpartum hemorrhage occur in women who
cannot be identified prospectively as being at increased risk as such, and as the potential gain
in hemorrhages and deaths averted through use of oxytocin is large, there is an urgent need
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Table A1.1 Matenal Mortality and Morbidity: Causes, Prevalence, and Consequence
in Developing Countries

Causes Prevalence in Pregnant Women Consequences

Septic abortion NA; estimated (a) Death: 70,000-200,000 women (est.)
>25,000,000 Morbidity:
unsafely induced Women:
abortions Permanent disability

Infertility

Postpartum hemorrhage 10-20% WHO (est.) (b) Death: 104,000 women (est.)
2.0-2.2% China (c,d) Morbidity:
2.4% Jamaica (e) Women:
5.0% India (f) Anemia
1.9% Indonesia (g)
8.0% Malawi (h)
6.0 % Bangladesh (i)

Eclampsia < 1% (j) Death: 60,000 women (est.)
0.1-3% Indonesia, Burma, Morbidity:

Thailand, India (k) Women:
Pre-eclampsia 11.0% China (c) Paralysis

1.7% China (d) Blindness
4.0% Jamaica (e) Chronic hypertension

Hypertension 10% Jamaica (e) Kidney damage
15% China (d) Infant:

Prematurity
Asphyxia

Obstructed labor 11% India (f) Death: 40,000 women (est.); fetal
1.2% India (k) deaths
0.3% Burma (k) Morbidity:
2.3% Brazil Women:
1.3% Jamaica (e) Fistula
13% Bangladesh (1) Prolapse

Sepsis
Infant:

Asphyxia
Birth injury
Infection

Puerperal sepsis/infection 1.1% India (m) Death:
(reproductive tract 8.0% India (f) 40,000-115,000 women (est.)
infections not included in 1.0% China (c) 750,000 neonates (tetanus)
studies) 5.0% Bangladesh (i) Morbidity:

Women:
Infertility
Pelvic inflammatory disease
Ectopic pregnancy

Infant:
Pneumonia
Neonatal sepsis

Source: Mortality estimates are based on percentages in the review of eleven population-based studies (Maine
1990). Prevalence estimates are based on the following: (a) Coeytaux, Leonard and Bloomer 1992; (b) WHO
1990d; (c) Li, Ai-Mei and Jing-ru 1982; (d) Yan and others 1989; (e) Department of Child Health 1989; (f)
Gordon, Gideon and Wyon 1965; (g) Alisjahbana 1991; (h) Bullough, Msuku and Karonde 1989; (i) Stewart and
Whittaker 1991; () Koblinsky and others 1992; (k) Perera and Lwin 1984; (I) Araujo and others 1983; (m) Datta
and others 1980.
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for information on the type of training required to help trained birth attendants administer
oxytocin safely and effectively.

Successful treatment of postpartum hemorrhage relies on prompt action to stop bleeding
and replace lost blood. Most primary postpartum hemorrhage results either from failure of
the uterus to contract and remain contracted or from retained placenta (partial or complete).
WHO has recommended that midwives be trained to perform manual removal of the
placenta, because the results in terms of blood loss, infection and mortality are best when this
is done within an hour of delivery (WHO 1991b).

First aid for atonic uterus includes external bimanual uterine massage, and putting the
baby to the breast immediately to induce uterine contraction. The effectiveness of these
measures is not clear. Intravenous or intra-muscular oxytocic drugs are highly effective, and
it may be possible to make these available in peripheral health centers. Nevertheless,
persistent bleeding may require further medical or surgical intervention, including
laparotomy and/or hysterectomy, which are only available in referral centers. Late
postpartum hemorrhage is usually secondary to infection and/or retained products, and may
require a combination of surgical evacuation and antibiotics as well as resuscitation with
intravenous fluids and blood replacement.

Intravenous volume replacement with normal saline or colloidal solutions should be
available as peripherally as possible for rapid resuscitation. Blood transfusion is undoubtedly
lifesaving when large volumes of blood have been lost. As such, typed and cross-matched
blood for transfusion is an essential part of any safe motherhood program. Ensuring the
collection and availability of safe, reliable blood for transfusion poses particular problems at
primary care facilities in most developing countries, where blood and blood products need to
be refrigerated or frozen until needed. To avoid the need for collection and storage of blood
products "walking blood banks" are under study in some areas to enhance availability. These
are individuals in the community who are identified as blood donors, ready to donate
directly to a patient in need-with the blood "stored" at body temperature in the donor until
the moment of need. This intervention does not automatically overcome the risks of infection,
which still need to be addressed. However, ABO dipsticks designed for out of hospital blood
typing and dipsticks for detecting HIV antibody have recently been developed and are
almost ready for distribution. These will be very important in typing and screening blood for
HIV.

Hypertensive Disorders of Pregnancy

These include eclampsia and pre-eclampsia and are part of a syndrome that begins with
pregnancy-induced hypertension. Early stage pre-eclampsia, characterized by high blood
pressure, generalized edema (swelling), and excess protein in the urine, may arise in the
second or third trimester and is most common among primiparas. Eclampsia is characterized
by very high blood pressure, convulsions, and possible cerebral hemorrhage. Untreated pre-
eclampsia leads to eclampsia in less than 1 percent of pregnant women, but the condition is
serious and the outcome poor. Immediate transfer and treatment, including expedited
delivery, are required. Between 5 and 17 percent of eclampsia victims die, and those who
survive may suffer paralysis, blindness, or chronic hypertension and kidney damage. As
eclampsia can happen at any time during the latter part of pregnancy, it can and often does
result in fetal death or the birth of a premature infant at high risk of death. Hypertension
and pre-eclampsia can also result in low-birth-weight infants or fetal death. The frequency of
the occurrence of both hypertension and pre-eclampsia varies markedly among countries,
with high levels of hypertension during pregnancy (10 to 15 percent) noted in Chinese
studies (Li, Ai-Mei and Jing-ru 1982; Yan and others 1989) and in Jamaica (Department of
Child Health 1989). Even these levels are low, however, when compared with population-
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based studies that focused solely on blood pressure during pregnancy. In the United
Kingdom, in both 1958 and 1970, more than one quarter of pregnant women were
hypertensive (Butler and Bonham 1963; Chamberlain and others 1978). In Cuba in the late
1970s, 22 percent of pregnant women were hypertensive (Ochoa Rojas 1981).

The detection and management of hypertensive disorders of pregnancy depend on a
continuum of services from prenatal care through routine and emergency care around the
time of delivery. The degree to which severe pre-eclampsia and eclampsia can be prevented
by good prenatal care is not clear. There is increasing evidence, however, that low dose
aspirin, taken beginning early in pregnancy can prevent pre-eclampsia in women at high risk
(Chalmers 1991).

Rates of maternal death from eclampsia and pre-eclampsia are proportionately high in
areas of the world where improvements in basic maternity services have reduced rates of
death from infection and hemorrhage. It is clear that the case fatality rate is lower when
women with these disorders are looked after by specialists in well-equipped units. However,
controversy remains over what specific treatment to control blood pressure and convulsions
is best. Some contend that the treatment of choice for pre-eclampsia during labor is
magnesium sulphate, administered intra-muscularly or intravenously. Others feel that
sedation may be helpful and suggest the possibility of supplying barbiturates in small doses
to be supplied by midwives to selected women at risk. Much of the reduction in fatalities in
industrialized countries may be attributed to improved medical support for the critically ill
patient and the increased use, effectiveness and safety of methods of expediting delivery,
including induction of labor and operative delivery.

Community-level care should consist of supportive care of the unconscious or convulsive
patient, and transfer to a referral center. Whether anticonvulsant or antihypertensive therapy
should be given before transfer, and, if so, which type, is not clear and will depend in part
on the level of skill of community-based health care workers (Chalmers 1991; Duley 1990).
Trials of prevention and treatment of severe disease are underway in several developing
countries (WHO 1990c; Chalmers 1991 personal communication).

The most basic requirement for adequate attention to hypertension in pregnancy is blood
pressure monitoring by trained personnel during prenatal care. The serial measurement of
blood pressure is not always simple, but it is an important measurement. Training of health
care providers to take blood pressure measurements in a reliable, unbiased fashion can be
difficult. In-service training to maintain accuracy in recording measurements and intelligent
interpretation of results and subsequent diagnosis are important factors in the prevention of
eclampsia.

In addition, community education should be conducted to improve knowledge of the
danger signs of severe pre-eclampsia and the importance of seeking care immediately in the
case of convulsions. Where blood pressure screening is not possible, use of other indicators
for referral should be explored. For example, urine dipsticks can be used to screen for protein
uria, an indicator of pre-eclampsia.

Obstructed Labor

Between 1 and 13 percent of pregnant women suffer prolonged or obstructed labor
(Koblinsky and others 1992) though the level of obstructed labor varies by country.
Prolonged labor can lead to death through blood loss, often due to ruptured uterus,
dehydration, or metabolic disturbances. In general, transfer and treatment are required if
labor continues for more than twelve hours. Treatment requires forceps or ventouse delivery,
cesarean section, or symphysiotomy. Obstructed labor can result not only in maternal death,
but in fetal death due to infection, birth injury, or asphyxia. Operative delivery to relieve
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obstructed labor is one of the recognized essential obstetric functions which should be
available at the first-referral level hospital to which women are referred in emergencies. Lack
of access to timely operative delivery for women in developing countries, most of whom
deliver in homes which may be far from any health facility, leads to many preventable
deaths. Strategies to overcome these problems include prenatal risk screening to ensure that
women at high risk of obstructed labor are booked to deliver in hospital, and early detection
and referral of women for whom labor is not progressing at a normal rate.

Prevention of obstructed labor due to abnormal lie might, at least in theory, be possible
through detection of transverse or oblique lie and external cephalic version at term. Studies
of external cephalic version at term, but not before, for breech presentation have shown a
reduction in subsequent breech delivery and the need for cesarean section (Chalmers 1991;
Hofmeyr 1989). However, there is insufficient evidence from trials to determine the effect of
external cephalic version on the much rarer conditions of transverse and oblique lie. The
ability of trained birth attendants or other staff below the level of trained midwife to detect
these abnormalities, even if women are seen in the last month of pregnancy, has not been
well documented.

Prolonged labor is not always due to cephalo-pelvic disproportion and does not
inevitably end in obstructed labor. However, whatever its cause, prolonged labor is also
associated with increased risk of postpartum hemorrhage and infection and long-term
sequelae such as vesicovaginal fistula, indicating a need for referral for higher-level care (see
box A1.1). Use of the partograph to monitor the progress of labor has been shown to be
effective in detecting prolonged labor and improving decision making. The partograph
enables health staff to assess the progress of labor by tracking cervical dilation against the
passage of time. Cervical assessment is recommended on a four-hourly basis. Use of the
partograph by midwives in peripheral low-technology units facilitates early transfer. In
referral hospitals, it assists decision making for operative delivery or other interventions, and
improves communication (WHO 1988; Leigh 1986).

In a recently-conducted WHO multicenter trial on the use of the partograph covering
35,000 births, the mean number of vaginal examinations during labor was 1.39. Adherence to
an agreed management protocol was found to be associated with many advantages,
including a reduction in vaginal examninations (and the associated risk of infection) and
improved outcomes of labor (Kwast 1992 personal communication).

The partograph has been successfully used by maternal and child health aides (who have
18 months training in addition to primary education) in Sierra Leone (Leigh 1986). Simpler,
less invasive methods of assessing the progress of labor are needed for use by trained birth

Box A1.1 Vesicovaginal Fistula: A Chronic Maternal Morbidity

One of the worst consequences of childbirth is vesicovaginal fistula (VVF) or holes that develop between the
vagina and urinary tract and/or rectum. VVF is commonly due to obstructed labor, which is most common
among women who are stunted due to chronic malnutrition or untreated infections in childhood and
adolescence, or among women experiencing their first pregnancy at a younlg age, prior to complete pelvic
growth. Women who suffer VVF continuously leak urine, and sometimes feces. They typically become social
outcasts; divorced and rejected, they often travel long distances in search of treatment. The numbers of women
afflicted with VVF are unknown. Hospitals statistics show that the prevalence is particularly high in sub-Saharan
Africa, with most patients being very young, short-statured primiparae coming from rural areas where health
services are scarce. In an area of northern Nigeria, 300 new cases come to the gynecology clinic for treatment
each month (Tahzib 1989). In Ethiopia, one hospital has done 15,000 repairs in about 25 years. In India, the
numbers are decreasing with the development of peripheral maternity services and improved communications. In
Nepal, Bangladesh and Northern Pakistan, the prevalence of VVF continues to be high. In other Asian countries,
Oceania and South America prevalence does not appear to be high; there have been reports of obstetric fistulae
from several Eastern Mediterranean countries, however (Cottingham and Royston 1991).
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attendants in home deliveries. Rules for referral based on length of time, for example 24 or 12
hours, as measured by the sun, are used in some trained birth attendant training programs.
No formal evaluation of the effectiveness of this method has been identified. Community
awareness and support for transfer of women in prolonged labor is crucial.

Though cesarean section is seen as the definitive treatment for obstructed labor, there are
situations in which other forms of operative or assisted delivery may be equally successful
and easier and safer to make available at the peripheral level. Recent studies and reviews in
developing countries have suggested that the morbidity associated with symphysiotomy has
been overestimated (Duale and others 1990; Gebbie 1974; van Roosmalen 1987 & 1990) and,
unlike cesarean section, the procedure helps rather than threatens the next pregnancy.
Retrospective hospital series comparing symphysiotomy and cesarean section have found the
former to be associated with lower maternal mortality (Gebbie 1974; van Roosmalen 1990).
There is a need for studies comparing the immediate and long-term outcome of cesarean
section and symphysiotomy in truly comparable, unbiased samples of women with
obstructed labor. At the same time, some of the dangers of cesarean section may also have
been overestimated. The rates of subsequent uncomplicated vaginal delivery are surprisingly
high, even when cesarean section is performed in cases of disproportion (Chalmers, Enkin
and Kierse 1989). However, this cannot be equated with safety in subsequent home deliveries
in remote rural areas.

Symphysiotomy is undoubtedly a simpler operation, requiring a lower level of surgical
skill, and equipment. However, the need for skills and equipment, as well as for guidelines
and sound judgement, must not be underestimated. With proper training, it may be possible
to perform symphysiotomy at a more peripheral level than cesarean section. It may also be
performed by general physicians and nurse-midwives; training obstetric nurses or midwives
to perform cesarean sections has been successful in some developing countries (White and
others 1987). This potential may be limited by legal and licensing constraints but is an
alternative strategy to improve provision of emergency life-saving services in remote areas.

Delay in delivery not due to absolute disproportion or abnormal lie may be overcome by
forceps or ventouse (vacuum extraction) delivery. A recent review of trials comparing the
two procedures has shown that ventouse leads to fewer maternal injuries (Chalmers 1991).
Their relative safety in terms of long-term effects on the infant are not yet clear. Ventouse
systems using suction from a foot pump and designed for easy maintenance in developing
countries have been developed.

Sepsis

Sepsis is particularly common after unsafe abortion or following long, complicated deliveries.
Frequent vaginal examinations, any surgery and use of instruments and lack of sterile
techniques increase the risks. Pre-existing genital infections-reproductive tract
infections-may also increase the risks. Those who survive infection face increased risk of
pelvic inflammatory disease, infertility, and ectopic pregnancy. Although fever is the most
easily diagnosable sign of infection, measurement of fever alone greatly underestimates the
prevalence of maternal sepsis. One type of infection, tetanus, is estimated to'cause 30,000
maternal (Fauveau and others 1992) and 750,000 neonatal deaths each year (WHO 1991c).

Clearly, there is scope for prevention of a large proportion of sepsis around the time of
delivery, by improvement in standards of hygiene in routine care. Frequent vaginal
examinations during labor contribute significantly to sepsis. As such, keeping interventions
and vaginal examinations to a minimum would prevent some cases. Another preventive
measure is the provision of "clean delivery" for all women. Basic aseptic technique is simple
in facilities with adequate supplies of water, soap and disinfectant. One of the primary aims
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of trained birth attendant training programs throughout the developing world is to promote
clean delivery in the home through education and provision of basic supplies such as sterile
razor blades and washable plastic sheets (WHO 1987). It is, however, difficult to ensure
cleanliness in all deliveries, particularly where access to clean water is limited. Evaluation of
training shows that trained birth attendants can be taught the importance of cleanliness, but
that their practice does not always reflect this knowledge, particularly when training courses
are short and do not include a practical "on the job " element (WHO 1986).

Other effective strategies to prevent sepsis include:

* Referring women with pre-term prolonged rupture of membranes (longer than 12
hours) to a referral-level facility for assessment.

* Use of prophylactic antibiotics following pre-labor rupture of membranes (longer
than 12 hours) (Kierse and others 1989; WHO 1991c).

* Transferring women with prolonged labor (longer than 12 hours) to a referral-level
facility.

* Evacuating retained placental fragments promptly.

Early detection and timely use of antibiotics for postpartum sepsis reduces the risk of
mortality or long-term sequelae (FIGO 1991). Therefore, educating trained birth attendants,
women, their families, and community health workers to recognize the early signs of sepsis
and seek medical care may be lifesaving. Scheduling timely postpartum visits may also be
useful. Postpartum care to detect infection is as important for those who deliver in
institutions as it is for those who deliver at home. Women in hospitals are often discharged
within less than two days, so that the first signs of infection may only appear after they have
left.

In some areas, trained birth attendants or community health workers are able to begin
treatment with antibiotics before referral, to avoid delay. Higher-level care is needed to assess
the need for evacuation of retained products, or more extensive surgical intervention in
advanced cases. Parenteral antibiotics, laboratory facilities to identify pathogens and intensive
medical support may also be needed.

Summary

An effective program to prevent maternal deaths will include many services at the
community, health center and referral level, all of which must be coordinated to ensure their
effective functioning. Preventing the main causes of maternal death will require a spectrum
of services including prenatal and delivery care, family planning, and treatment for the
complications of unsafe abortion, with provision of safe abortion where possible. The greatest
improvements will be seen where comprehensive and integrated care are provided. It is,
however, possible to identify the most promising first line of attack for each main cause of
maternal death:

* Family planning can reduce maternal deaths from all causes, by reducing the fertility
rate, and, especially, unwanted pregnancies, and thus unsafe abortion. Further
reductions in deaths from unsafe abortions can be achieved through provision of
emergency treatment for complications and safe alternative services.

* In addition to managing hypertensive disorders of pregnancy, and assessing the risk
of complications at delivery (particularly obstructed labor), health care during the
prenatal period can improve the health of women and their infants through routine
screening and treatment for sexually transmitted diseases, urinary tract infections,
and locally prevalent infectious and parasitic diseases, particularly malaria.
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* Prophylactic iron and folate supplements are recommended where anemia from
these deficiencies is common, with screening and treatment for severe or refractory
anemia.

* Tetanus toxoid immunization is highly effective in reducing neonatal deaths from
tetanus as well as the 30,000 estimated maternal tetanus deaths yearly (Fauveau and
others 1992).

* Health education during the prenatal or other periods may increase awareness of
danger signs (such as bleeding, pre-labor rupture of the membranes, and generalized
edema (swelling), offer information about appropriate treatment, including where,
how and when to obtain it, and encourage community planning for routine and
emergency care, including communication and transport. The most important
component of prenatal care, however, is likely to be referral services for women, in
case they are needed.

* A proportion of the cases of obstructed labor can be predicted, well before labor,
from previous obstetric history and height, so that arrangements can be made for
adequately supervised labor with access to operative delivery if required. The use of
the partograph in labor leads to earlier diagnosis of prolonged labor and more
timely intervention or transfer, which can improve the survival chances of mother
and infant.

* Hemorrhage is largely unpredictable, but can be prevented by routine active
management of the third stage of labor by skilled birth attendants using oxytocic
drugs. Operational research is underway on ways of making such management
available in home deliveries by trained birth attendants. Effective treatment includes
rapid manual removal of retained placenta, oxytocic drugs, intravenous fluids, blood
transfusion, and surgery.

* Sepsis at delivery can be prevented by minimizing vaginal examinations and
ensuring clean delivery practices. The latter can be promoted through education of
women, training of trained birth attendants and other health care staff and provision
of adequate equipment and supplies. Early detection of puerperal sepsis depends on
careful postpartum surveillance of women at home.

* Deaths from hypertensive diseases of pregnancy are the most difficult to prevent.
Promising evidence for prevention of pre-eclampsia with low dose aspirin or calcium
supplements is accumulating from large multicenter randomized control trials. This
may become the most effective intervention to reduce mortality, especially in women
at high risk and areas of high prevalence if women are seen early in pregnancy.
Though the choice of treatment for advanced disease is still under investigation, it is
clear that care in referral centers reduces mortality. As such, early detection,
education to promote recognition of danger signs, and referral are necessary.
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Appendix 2

Country Examples of Safe Motherhood Programs

* Bangladesh-Posting Trained Midwives in Rural Bangladesh: The Matlab Maternity Care
Project

* Bolivia-Improving Maternal and Perinatal Health in Urban and Periurban Cochabamba:
Project Summary and Projected Costs

* Brazil-Training and Learning from Traditional Birth Attendants in Northeast Brazil: The
PROAIS Project

* Cameroon-Risk Screening and Referral

* Ethiopia-Community Obstetrics and Maternity Waiting Homes

* The Gambia-Training Traditional Birth Attendants: The Farafenni Project

* Grenada-Public Sector Maternity Care: Summary and Associated Expenditures

* Guatemala-A Rural Case Management Strategy: The Quetzaltenango Project

* Indonesia-Regionalization of Care in West Java

* Tunisia-Strengthening and Expanding Family Planning and Maternal and Child Health
Services within the Basic Health Care System

* Zaire-The Karawa Health Zone Project

* Zambia-Integrating Prenatal Care with Syphilis Control

* Zimbabwe-Expanding Access to Maternity Care
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Bangladesh-Posting Trained Midwives in Rural Bangladesh: The Matlab Maternity Care
Project

The Matlab district of Bangladesh is located 40 miles southeast of Dhaka, the country's
capital, in the rural, flood-prone Ganges-Meghna delta region. Eighty five percent of the
area's 200,000 people are Moslem, and the active practice of purdah is the norm. As such,
women's mobility is limited to the household compound and they have minimal exposure to
adult men other than relatives. Female literacy is only 17 percent. Women are virtually
invisible in labor statistics, though their multiple responsibilities include childcare,
maintenance of the physical household structure, and food processing and preparation.
Female children receive less food and health care within the family than their brothers, and
are often chronically undernourished.

Nearly 80 percent of women are married by age 20. Suicide and homicide are common
outcomes of illegitimate pregnancies. Talking about reproductive issues is considered
inappropriate, limiting access to care when problems arise. Matters related to the female
genital tract are associated with shame, though women may exchange experiences freely
among themselves, particularly within their compound. Walking and rickshaws, when
available, are the main modes of transport to health facilities, even in emergencies. Transport
by boat is also common, but boats are often not available, particularly after dark. Night travel
is further limited by lack of electricity and taboos associated with women leaving home at
night, especially when pregnant. Twenty five percent of all adult female mortality is due to
the direct complications of pregnancy and childbirth.

Since 1966, the International Center for Diarrhoeal Disease Research/Bangladesh
(ICDDR/B) has operated a rigorous demographic surveillance system in Matlab. In the late
1970s, the area was divided into an intervention area, where a maternal and child health and
family planning (MCH-FP) project was implemented, and a control area, which receives
government health services only. Female Village Health Workers (FVHWs) provide a full
range of contraceptive methods in the intervention area through home-based delivery,
monitor and manage adverse effects, provide a range of child health services, and refer
women and children to MCH-FP outposts staffed by paramedics or to the Central Matlab
clinic, when necessary. Contraceptive prevalence rates increased from eight percent in 1977 to
56 percent in 1989. The provision of family planning services in the area was responsible for
a reduction in the number of pregnancies and, consequently, a 57 percent reduction in the
number of pregnancy-related deaths. The risk women faced when pregnant, however,
remained high, as reflected in a maternal mortality ratio of 550 per 100,000 live births. In
addition, unsafe, induced abortion remained a primary cause of death. As part of the MCH-
PP project, the FVHWs also provide women with safe delivery kits and iron tablets, and
traditional birth attendants are trained in hygienic delivery practices. While these
interventions have helped to reduce neonatal mortality, which was their primary objective,
their impact on matemal mortality has been minimal.

A retrospective study of matemal mortality in Matlab found that the main causes of
death, in order of importance, are unsafe induced abortion, postpartum hemorrhage (PPH),
toxemia, obstructed labor, and post-partum sepsis. Ninety-five percent of all deliveries, and
80 percent of all deaths, occur at home. Most deaths occur during or within 48 hours of labor
and delivery. The results of this study, and the failure of the MCH-FP project to improve
matemal outcomes, prompted the development of a home-based maternity care project.
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Professional nurse-midwives were posted at the community level in an effort to ensure
timely intervention in complicated pregnancies and deliveries and a functioning referral
system. Access to emergency obstetric surgery and blood transfusion in the area is limited to
the government district hospital, one hour away. Prior to the introduction of the project, the
Matlab clinic had no emergency obstetric capacity. The nearby Chandpur Red Crescent
Hospital remains better equipped with an obstetrical specialist on staff.

The Matlab MCH-FP area was divided into a control and intervention district,
comparable in terms of socioeconomic, demographic, and specific health indicators. One
nurse-midwife was posted in each health outpost, serving a population of approximately
20,000. The midwives, who had received three years of standard government nursing training
and one year of midwifery training, were given a brief orientation but no project-specific
training. All were from a rural background and had experience working in traditional
communities. They were provided with a standardized midwifery kit, as well as with
antibiotics, heavy sedatives, infusions and plasma expanders, and pitocin, to be administered
intra-nasally. The focus was on supplementing, rather than supplanting, the work of
traditional birth attendants, who would remain responsible for managing deliveries as far as
possible. The midwives were responsible for making prenatal visits to establish rapport with
pregnant women, provide information, detect and manage prenatal problems, and screen for
potential future complications; encouraging labor calls and attending as many deliveries as
possible; providing immediate treatment for complications in labor and delivery, when
possible; organizing referral and accompanying the patient to the Central Matlab Clinic,
when necessary; and visiting new mothers as soon as possible after delivery. There were
about 1600 pregnancies a year in the intervention area, or an average of about 33 per month
per midwife.

The aim was to ensure that the complications that arose received appropriate
intervention as early as possible, to prevent progression to a severe stage, given the
limitations of existing services to cope with severe complications, and community resistance
to referral. Examples of feasible timely interventions the midwives could carry out include
early administration of anti-eclamptic drugs; complete evacuation of the uterus in case of an
early retained or torn placenta; vaginal packing in cases of PPH; stitching of vaginal tears;
infusion of plasma-expanders in cases of hemorrhagic shock; and administration of antibiotics
to prevent severe infections.

Each midwife was supported by:

* A locally recruited village man who accompanied her, especially at night; transmitted
messages; carried equipment and a lantern; assisted in transporting the patient by
stretcher or boat; and motivated male members of the community.

* The installation of a maternity clinic at Matlab with limited emergency obstetric capacity,
at which female physicians were always available. Clinic physicians supervised the
midwives, evaluated and managed referrals for which they were equipped to cope (eg.
Dilation and Curettage, management of pre-eclampsia/eclampsia) and ensured timely
referral of cases in need of transfusion and surgery to the district hospital. The project
was not able to ensure the quality of services at the district hospital level.

* A communications strategy, which aimed to orient the traditional birth attendants,
familiarize them with the referral system and care facilities (including visits to these
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facilities), and introduce the midwives. Efforts were also made to inform and motivate
women and their families.

The project's communications element was helped enormously by the results of an
anthropological study, which shed light on family level decision-making dynamics: while
women are involved in decision-making regarding health and health care, they do not make
decisions independently. When complications occur, decision-making roles shift, and the
mother-in-law, elder sister-in-law, or husband take charge. Another study found that there
was often conflict between young mothers and older family women with regard to
appropriate health behavior. As is often found, the mother-in-law tends to be the gatekeeper.

Outcomes were measured by comparing maternal mortality ratios in the control and
intervention districts during three years prior to (1984-86) and three years following (1987-89)
the implementation of the project. The mortality difference between the two areas prior to
implementation was not statistically significant. During the three years after the project was
implemented, the difference between the two areas was statistically significant, and the ratio
in the intervention area had fallen by 68 percent. In short, the introduction 6f the maternity
care project had a substantial impact on maternal mortality.

The causes of death that were reduced by the project were, in order of importance, the
complications of unsafe abortion, PPH, post-partum sepsis, and eclampsia. Other causes of
adult female mortality were constant over the project period. Although abortion was not a
specific focus of the project, the decrease in abortion-related mortality may have been related
to earlier intervention in complications by the midwives. In addition, the midwives may have
succeeded in discouraging some women from resorting to dangerous traditional abortion
procedures.

Of the 4,884 registered pregnancies, 44 percent of the women were visited at home at
least once during pregnancy. Fifteen percent of the pregnant women requested attendance
during labor. In 9 percent of cases the midwife herself delivered the baby, and in 4 percent
she attended the delivery but allowed the traditional birth attendant or a female paramedic
to perform the delivery. In 2 percent of cases, the midwife was on her way. 19 percent of the
women attended by midwives were referred to the Matlab clinic. Of the 1,712 women visited
postpartum, 3 percent were referred to the clinic.

Some reviewers have questioned the relationship between the small proportion of
deliveries attended by the midwives and the reduction in mortality. Although it is not
possible to determine exactly which of the home deliveries they performed and which of the
patients they referred would have died in their absence, it is legitimate to accept that the
averted deaths were drawn from the patients attended or referred by the midwives.

Research was conducted to identify the factors that differentiated women who requested
midwife attendance from those who delivered alone or with a traditional birth attendant.
Attended women were more often of lower parity, and were more often primigravidae.
Women who lived closer to the midwife's residence, women who had received prenatal care
from the midwife, women with poor obstetric histories, women with pathologic signs during
pregnancy (eg. vaginal bleeding), and women who experienced complications during labor
were also more likely to be attended. Contrary to what was expected, users and non-users
did not differ significantly in terms of socioeconomic status.

The low proportion of requests for attendance may be related to distance or to the rarity
of complications. In addition, it is possible that the reluctance of family decision-makers
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(husbands, mothers-in-law) to call for external assistance was greater than expected. Many
would not call until complications had already arisen. Others would hesitate to call for fear
of referral to the district hospital, based on negative past experience and a common
perception that quality of care at the facility is poor.

An attermpt was made to estimate the cost of integrating the maternity care project
into the MCH-FP project, and the relationship of costs to project outcomes. Between 1987 and
1989, detailed monthly cost reports were collected by resource category. The total direct cost
of the three-year project was US$85,862. A substantial increase in costs occurred between
1988 and 1989 due to a major revision of salaries and services within ICDDR/B in 1989. Two
caveats must be made. Firstly, the costs represent only the additional amount required to
build a maternity care project onto a well-established MCH-FP project; and secondly, the
costs represent those of a large international organization, with higher salary and other
expenses relative to the rest of Bangladesh. In addition, comparative data on alternative
health interventions or service delivery mechanisms are not provided, though work in this
area is underway.

Replication of the project as currently designed will not be possible in the
Bangladeshi context due to insufficient nurse-midwives and lack of national commitment. A
modified version of the project, using female paramedics with 18 months training, is being
tested. The project could be further improved through a strengthened communications
element to improve utilization of midwifery care at delivery and reduce resistance to referral,
and by improving the capacity and quality of referral-level facilities. It is clear, however, that
ensuring the availability of community-based maternity care involving professional level
midwives and an adequate referral system has the potential to bring about substantial
reductions in maternal mortality in Bangladesh.

(Fauveau 1991a; Fauveau and others 1991b; Fauveau and Chakraborty, 1988; Stewart 1991)

Bolivia-Improving Maternal and Perinatal Health in Urban and Periurban Cochabamba:
Project Summary and Projected Costs

The goal of the USAID-supported Cochabamba project, which was launched in 1991, is to
reduce maternal and perinatal mortality rates in urban and periurban areas of Cochabamba,
Bolivia. An estimated 91,000 women of reproductive age, of whom approximately 19,400
become pregnant each year, live in the Cochabamba area, which has an estimated total
population of 1,000,000. In 1989, maternal mortality was estimated at 480/100,000 live births
and perinatal mortality at 110/1,000.

The Cochabamba project takes a comprehensive approach with a focus on preventive
prenatal and postnatal care, institutional delivery care, use of trained personnel for home
deliveries, and the provision and promotion of low-cost contraceptive services. The majority
of the project's interventions are aimed at raising awareness of maternal health problems and
building demand for available services.

Specific project components include: (1) baseline and evaluative research; (2) information,
social marketing, education and communication activities and materials development; and (3)
in-service training for both public sector and NGO health professionals in the provision of
family planning information and services, prenatal assessment, and management of high risk
obstetrical cases.
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The project is coordinated by and implemented through NGOs already working in
maternal and infant health in and around Cochabamba. In addition, a long-term resident
advisor provides technical assistance to the overall effort.

The following chart summarizes estimated costs, as indicated in the proposed project
budget, for the three year project. The estimates include costs of locally-recruited staff, local
contractors, expatriate consultants, travel, per diem, equipment, commodities, and other
direct costs.

Total budgeted Percent
cost (USS) of total

Research and Investigations $328,032 21
Information, Education, and Communication, Social Marketing 510,402 33
In-service Training 119,370 8
NGO Family Planning Service Provision 212,749 14
Project Management 364,520 24
Total $1,535,073 100

(MotherCare Project: Taylor and others 1990)

Brazil-Training and Learning from Traditional Birth Attendants in
Northeast Brazil: The PROAIS Project

More than 30 million of Brazil's people live in the country's eight dry, desert-like northeast
states. Most are very poor; average per capita income is less than US$200. Sixty-five percent
of the population and 95 percent of physicians live on a narrow greenbelt bordering the
Atlantic ocean. As a result, most of the rural population has little access to formal health
services.

In the late 1970s, the late Professor Galba Araujo, then Medical director of the Ceara
Federal University (CFU) in Fortaleza, developed a community health program based on the
following observations: many of the rural women who came to the city for hospital care did
so for problems that did not require such care. Worse, many women suffering severe
complications requiring hospital care arrived too late and too ill to be saved.

Birth attendants selected by rural community leaders have been trained to manage rural
maternity units, provide prenatal care, and screen and refer women at high risk. They were
trained in the use of a risk detection form, and to measure women's weight, blood pressure,
and other indicators.

A referral system was developed to ensure the transfer of high risk patients to the CFU
maternity hospital, which has been the key to the program's success. Health professionals
from the maternity hospital visit weekly, to ensure that the prenatal care provided is
adequate and that women at high risk are identified and provided with appropriate care.
Most risk factors are identified during these visits.

The traditional birth attendants are trained to refer all women suffering complications.
Harmless or beneficial traditional practices are encouraged, and are replicated at Rural
Delivery Houses. These include the vertical delivery position, with the delivering woman
seated on a traditional birthing stool, and the participation of a family member, usually the
husband. Women usually hold a rope hung from the rafters, or wrap their arms around their
husband's neck, for leverage. Several types of maternity huts are in operation. The most
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simple consists of a small mud room attached to the traditional birth attendant's home and
equipped with a small bed or hammock. Such units handle two to six deliveries per month
and cost US$50 per month to operate. Type B units, which have more than two beds and
additional equipment, cost US$100 per month. The most sophisticated unit, with 10 beds,
costs about US$200 per month to operate.

Some traditional birth attendants are trained to take PAP smears, perform breast
examinations, and detect gynecological cancer by distinguishing between a normal and
abnormal cervix. They are also trained to provide information on all family planning
methods, distribute barrier methods, and refer women who desire other methods to a nurse
or, in the case of the IUD, a physician.

The traditional birth attendants deal specifically with women and their needs. Other
traditional health care providers have been trained to undertake child survival activities.
Faith Healers, for example, are trained to train mothers in oral rehydration therapy. Their
traditional prayers and practices are respected. Community coffin makers assist the rural
health program by collecting mortality data. Adolescents also play an active role. The
PROAIS project offers them entertainment and sporting activities, as well as providing them
with sex education and family planning and encouraging them to contribute to improving
village life. Those who are willing and able serve as health agents, providing home follow-up
visits for children, and participating in child growth monitoring.

Teams of professors and health science students from the university provide medical
care to the villages on an interim basis and supervise high-risk, prenatal, postpartum and
perinatal clinics held at the Rural Delivery Units. All health science students are required to
work in a rural community prior to graduation, and many select PROAIS. Most have
benefited substantially from exposure to community needs and preferences and from the
opportunity to combine their formal training with the wisdom of traditional care systems.
Indeed, the PROAIS program has not only succeeded in providing remote, rural areas with
access to modern medical care, but has also resulted in a transfer of traditional delivery
practices, many of which are beneficial, to the formal care system. A modem version of the
traditional birthing stool has been developed, and the vertical delivery position, as well as
minimal interference with delivery, have been absorbed into hospital obstetric routine.
Hospital deliveries in Brazil are often characterized by excessive intervention, as illustrated
most dramatically by the fact that 60 to 90 percent of women are delivered by Cesarean
Section. The PROAIS project has reduced the incidence of this procedure to 2.4 percent,
though in the private wing of the hospital, rates remain high. Immediate breastfeeding,
which speeds the delivery of the placenta, is also now encouraged, and the umbilical cord is
not cut until the placenta has been delivered, unless it is too short to allow the baby to reach
the breast.

A World Bank project in the region includes the development of Rural Delivery Units
and is based in large part on the PROAIS model. Continuing dialogue with the Ministry of
Health and medical professionals has been essential to overcome continuing unfavorable
opinions of traditional birth attendants. While it is clear that enormous gains have been made
from training and delegating responsibility to traditional birth attendants in this project, its
success has relied on effective referral-level facilities, a functioning referral system, and
extensive supervision by health professionals.

(Bomfim 1991; Araujo and others 1993; Janowitz and others 1985)

86 Making Motherhood Safe



Cameroon-Risk Screening and Referral

The maternal mortality ratio in the Cameroon, a country of 11.9 million people, is 420 per
100,000 live births. Access to health care is limited for most of the predominantly rural
population, with one physician for every 17,466 people. Until three years ago, the
government did not have a family planning program. Contraceptive prevalence is very low,
at 5 percent. More than 21 percent of the female population is between the ages of 10 and 19,
and early marriage and pregnancy are the norm. Teenagers account for more than 22 percent
of all births each year, and nearly 18 percent of teenage pregnancies end in induced abortion,
which is legally restricted and usually unsafe. The total fertility rate is six, and the average
age for grand multiparity is 27.

Since the Nairobi and Niamey Safe Motherhood conferences, many African countries
have begun working on the development of strategies to reduce maternal mortality. At the
Central Maternity (CM), University Hospital Center (UHC), and 18 private maternities in
Yaounde, the capital of the Cameroon, this work began many years earlier. The strategy
adopted is based on the risk approach, which requires that all pregnant women be screened
for risk factors during the prenatal, intrapartum and postpartum periods, and that those
identified as being at high risk receive special surveillance and care from scarce experts, with
the objective of concentrating expert attention on those most likely to need such care.

Approximately 85 percent of the 22,575 deliveries in Yaounde each year are estimated to
take place in these facilities. Complicated cases are referred primarily to the CM. Between
1973 and 1978, studies were undertaken to determine the characteristics of the women who
died in these facilities. The results of these studies were used to develop training courses for
all health service staff on the screening and management of high risk pregnancy, including
the following elements: detection of risk factors; use of the partogram; identification of
contraceptive need; IUD insertion; and the establishment and maintenance of service records.
Health service staff were also provided with screening and referral guidelines, and they
rotate regularly through different maternity services to ensure that their clinical skills are
kept up to date and to promote effective ad hoc deployment when necessary.

Midwives are responsible for screening patients, receiving referrals, and turning them
over for specialist management when necessary. Physicians are involved in the selection of
women at high risk, and provide back-up support. Sixty percent of all risk factors can be
identified in the prenatal period. Teenage pregnancy and grand multiparity combined
account for 63 percent of all high risk pregnancies, which in turn account for 27 percent of all
pregnancies, and 67 percent of complications in labor and the puerperium.

Studies had found that inadequate care of hospitalized mothers contributed to 54 percent
of all deaths. In addition to ensuring that all women at high risk receive appropriate
surveillance, all women in labor in the teaching hospitals are now monitored using the
partogram, which can be used to detect intrapartum risk. The sensitivity and specificity of
the instrument has not been determined, however, and its use, which would be unnecessarily
complicated, has not been taught to the midwives. Instead, their clinical judgement is relied
upon. The partogram has been found to provide reliable guidance to health personnel in
detecting problems in labor. It has been introduced in some maternities in rural areas, and
will soon be introduced to others.

Family planning service provision began in 1975 at the CM, and in 1982 at the UHC.
Government permission to start these services was granted at a time when official policy was
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unsupportive of family planning. Midwives are responsible for the provision of family
planning services, with specialist backup. Contraceptive prevalence among service users has
increased 40 percent, and there has been a decrease in the number of high parity women.
The program has succeeded in bringing about significant reductions in maternal mortality. At
the UHC, the maternal mortality ratio (MMR) has been maintained at 0-0.84 per 100,000 live
births. At the CM, maternal mortality fell 40 percent between 1979 and 1989, from 200 to 120
per 100,000 live births. The populations delivering in the CM and UHC are comparable,
except in terms of socioeconomic status. Nutritional status is satisfactory in both groups,
however. The difference between the two institutions, given the similarities of their patient
groups, is thought to be related to organizational factors. The CM has a much higher
workload and more limited space, equipment, personnel, etc.

A recent pilot project in six rural communities indicates that the approach can be
successfully replicated in rural areas. The program will now be implemented country-wide,
with full government support. Research in progress will inform this effort and includes
standardizing instruments and equipment; determining the sociocultural factors that affect
the acceptability of contraception among women at high risk; and determining the
knowledge, attitudes and practices of different groups to be served by the program.

Following are some of the most significant areas thought to be key to the successful
implementation of this program on a national scale: ensuring sufficient political commitment,
adequate coordination, uniform data collection and the use of standardized instruments;
providing adequate monitoring, supervision, and continuing training to service providers;
and undertaking information, education and communication activities to sensitize the
community, taking into account existing sociocultural and religious taboos.

The advantages of this approach relate primarily to social justice: it helps ensure that
women most in need of care have priority access. It also permits the development of an alert
system of referral and feedback between the levels of the health system; it entails
reorganization and in-service training at all levels; it extends the reach of the health system to
the most peripheral rural areas; it is based on prevention rather than cure, which may make
it more cost-effective; and it relies on community responsibility and involvement.

(Leke 1991; Nasah and others 1991)

Ethiopia-Community Obstetrics and Maternity Waiting Homes

Attat Hospital, a 55-bed rural community-based establishment in Central Ethiopia, covers a
population of 1.5 million. The hospital's catchment area contains 300,000 people who are one
to two days's walk from access to transport in case of an emergency.

The hospital's immediate target area for implementation of a primary health care
program includes 15 villages with a population of about 15,000 located within a radius of 12
kilometers (equivalent to some two hours walking). Each village has a development
committee of five people which meets monthly with a representative of the hospital's public
health team. A women's group concerned with social and community development exists in
every village as well. These groups have initiated small income-generating projects for
women, and constructed wells and toilets with a subsequent decrease in diarrheal disease.
Natural family planning methods are gradually being accepted and practiced in the area.
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A maternity care system with efficient access to the Attat Hospital was organized
through the area's functioning primary health care program. Thirteen traditional birth
attendants and 13 village health workers were trained and worked in village health posts.
Prenatal clinics are conducted in three villages by the traditional birth attendants and nurse-
midwives from the hospital. Pregnant women at high risk are identified and referred to the
"tukul", a maternity waiting home located near Attat Hospital, approximately two weeks
before their expected date of delivery. High risk criteria include poor obstetric
history-preterm labor, operative delivery, fistula, referral for retained placenta, and referral
for hemorrhage, puerperal fever; and present pregnancy-hemorrhage, raised blood pressure,
malpresentation (transverse/twins/priapara breech), severe anemia, and very young, very
short primipara.

The maternity waiting home was built in the style of a local house and provides
pregnant women with a temporary residence where they can be observed prior to delivery.
All the labor and the majority of construction materials for the home were provided by the
community. All women who use the facility are accompanied by a relative, bring their own
food and buy firewood locally. While in residence, the women attend the hospital's prenatal
clinic and are visited by a hospital nurse once a day. The home contains 15 beds and the
average length of stay is 15 days.

During 1987, 151 women were admitted to the maternity waiting home. All the women
had received prenatal care either in the hospital or the outreach clinics. Seventy-two women
admitted to the home had unfavorable obstetric histories; 39 others had complications during
the index pregnancy. The remaining 40 were not identified as being especially high risk (17
grandmultipara, 10 primigravida, 1 lived very far away, 12 unknown) but they wished to be
near the hospital when they went into labor.

Of the 72 women with unfavorable obstetric history, one went home prior to delivery
and 34 had cesarean sections. Of 15 women with a previously ruptured uterus, seven were
delivered abdominally; the other eight were delivered vaginally under close supervision. Of
the women with previous stillbirths, all had livebirths. Some of these women had two, three
or four prior stillbirths.

There were 13 maternal deaths among women admitted directly from their homes to the
hospital (MM ratio: 2,120/100,000 live births) but none among those who entered the
maternity home first. Causes of maternal death included ruptured uterus, eclampsia, hepatic
coma, severe sepsis and placenta previa. The stillbirth rate for direct hospital admissions was
ten times higher than for maternity home admissions (253.5 vs. 28.2 per 1,000 births). Of the
four stillbirths which did occur in the maternity home, intrauterine death had occurred in
two of the cases prior to their arrival. There were no ruptured uteri nor craniotomies among
the women admitted via the home.

(Poovan and others 1990)

The Gambia-Training Traditional Birth Attendants: The Farafenni Project

Estimates of the maternal mortality ratio in The Gambia are among the highest ever
documented: 1000-2000 per 100,000 live births. Most of the country's 800,000 people live in
small, scattered villages, with limited access to health care. The country's climate is typical of
Africa's sub-sahel, with a long dry and short wet season. Women in this predominantly
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Moslem country have little decision-making power. They are responsible to the men around
them, first their fathers, and then their husbands. Marriage is arranged through contract and
bride price. Contraceptive use is rare and total fertility is high, at 6.5 births per woman. Life
expectancy for women is 45 years.

Following the Alma Ata Conference that launched the global "Health for All" strategy in
1978, the Government of The Gambia decided to reorganize its health system based on the
primary health care (PHC) model. Village elders were asked to select one male and one
female to be trained as a village health worker (VHW) and birth attendant. Most villages
with over 400 people are now served by a government-trained birth attendant.

The Government of the Gambia asked the United Kingdom Medical Research Council
(UK MRC), which has had laboratories in The Gambia for fifty years, to evaluate the impact
of its PHC scheme, including the effect of traditional birth attendants on pregnancy
outcomes. The UK MRC's evaluation was undertaken in a rural area on the north bank of the
River Gambia, near the town of Farafenni, and began with a year's collection of baseline data
in 1982-83. This was followed by three years of data collection after the PHC scheme had
been implemented in the area.

After an initial period of consultation with village leaders, VHWs and birth attendants
were selected for training. The birth attendants, most of whom were elderly, illiterate, and
already served as untrained birth attendants, received the standard, 10-week government
training course. They were supplied with birth kits, which include clean dressings, scissors,
string, oral ergometrine and disinfectant. Traditional birth attendants conduct deliveries in
their homes, and advise women on prenatal and postnatal care. They also refer and
accompany women with complications to the health center, where they can be delivered by a
trained midwife. Women in both PHC intervention and non-PHC control villages have access
to health centers and trained midwives, but the health centers have no surgical or blood
transfusion capacity. The nearest hospital equipped with such facilities is 200 miles away,
and can only be reached after crossing the river on an unreliable ferry.

The population of the area at the midpoint of the survey was 13,780, including 2,738
women of reproductive age. Data were collected using three methods: (1) monthly morbidity
surveys during pregnancy; (2) three cross-sectional surveys following confirmation of
pregnancy (using urine tests), performed at the end of the dry season and at the end of the
rains; and (3) mortality studies of all women who died during their reproductive years using
the verbal autopsy technique, to determine a likely cause of death and its relationship to
pregnancy. The maternal mortality ratio was found to be 2,360 per 100,000 live births during
the pre-intervention year with primigravidae, multigravidae, and women under 20 or over 40
years of age, most at risk of dying.

Following the introduction of the scheme, the proportion of women who attended
prenatal care increased, but not significantly. The change was similar to increases registered
in non-PHC control villages over the same period. Sixty-five percent of deliveries in the
intervention area were attended by traditional birth attendants. A small proportion (4
percent) of deliveries in non-PHC villages were also attended by traditional birth attendants
from neighboring PHC villages. There was a significant increase in the number of deliveries
attended by trained midwives in PHC villages, but not in non-PHC villages. Mortality fell in
both PHC (2,716 to 1,051) and non-PHC (1,498 to 963) villages, but the difference in the
change in ratio is not statistically significant.
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In summary, the introduction of the PHC scheme was associated with some
improvements in maternal outcome. The traditional birth attendants may have had an effect
by encouraging prenatal care attendance and by referring and accompanying women with
complications to the health center for delivery by a trained midwife. These improvements
cannot be attributed solely to the PHC scheme; however, the Farafenni health center was
upgraded during the study period and transport options improved, which may also have
had an impact. It is also likely that the system of surveillance played a role, though the
researchers tried to interfere as little as possible.

Further improvements could be made:

* The traditional birth attendants could play an important role in identifying women who
need to deliver in the health center in advance and persuading them to do so. This will
require the development of a system whereby women can stay near the center prior to
delivery, and a major effort to make it socially acceptable for women at risk, and
especially primiparas, to leave the village for delivery.

* Education is needed to reduce the proportion of women who do not use the services of
the traditional birth attendants.

* The traditional birth attendants could also play a greater role in providing family
planning to women at high risk.

* The health center could be equipped to provide surgery and blood transfusions. The
Government has plans to ensure more peripheral availability of such services.

In conclusion, traditional birth attendants have an important role to play, but cannot bring
about major reductions in maternal mortality unless they are supported by accessible, well-
equipped referral centers.

(Greenwood 1991; Greenwood and others 1990)

Grenada-Public Sector Maternity Care: Summary and Associated Expenditures

Maternal and perinatal mortality is relatively low in Grenada despite limited use of advanced
medical technologies. There were six maternal deaths in 1987-1988, among 5737 live births, or
a ratio of 104 per 1,000,000 live births.

A network of seven primary health care centers and 29 smaller visiting stations provide
prenatal care. An estimated 75-100 percent of women use these services, with an average of
5-6 prenatal visits per woman. Ambulance services are available at two health centers and at
the island's three small hospitals. Almost 90 percent of all births are performed by nurse-
midwives, with physicians attending the more complicated cases. About 90 percent of all
births occur in medical facilities.

The following table shows estimated maternity care expenditures in the proposed 1991
Ministry of Health operating budget. Estimates are shown for two of the hospitals-the main
General Hospital, and one of the smaller hospitals, Princess Alice-and for all the health
centers and visiting stations. For the purposes of these estimates, cost allocation was based on
an analysis of utilization records. Selected unit costs are also shown.
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Princess Community
General Alice Health
Hospital Hospital Centers

Budgeted Annual Operating Costs
for Maternity Care, 1991
(US dollars, converted at 2.7EC = $1.00)
Personnel
Medical staff salaries $39,803
Nursing staff salaries 73,500
Other hospital staff salaries 104,475
Other direct and indirect personnel costs 75,934
Subtotal, personnel 293,712 $29,804 $274,199

Supplies 74,156 8,264 39,855
Overhead 3,870 NA 6,321
Medicines: NA NA NA
Total $371,738 $38,068 $320,375

Estimated Selected Unit Costs of Maternity Care
Normal delivery (@1.8 day hospital stay) $90 $44
Operative delivery (@8 day hospital stay) 391 198
Pregnancy complications (@7 day hospital stay) 342 174
Obstetrical bed day 49 25
Prenatal care patient $130-173
Prenatal visit 21-25

(MotherCare Project, Laukaran 1990)

Guatemala-A Rural Case Management Strategy:
The Quetzaltenango Project

Maternal mortality estimates in Guatemala range from 100-144 (government estimates) to
1,000-1,700 (World Bank estimates) per 100,000 live births. Three of the five leading causes of
all hospital discharges are pregnancy-related. Forty percent of the country's nine million
people are illiterate, and more than two-thirds live in extreme poverty in both rural and
urban areas. Access to health care is limited, with hospital capacity for a maximum of 25
percent of all births, and 4.4 physicians per 10,000 population.

The health system, which is highly centralized, is divided into health regions, areas, and
districts. The district chief is responsible for a network of health posts, which are staffed by
rural health technicians and auxiliary nurses, who in turn are responsible for supervising
traditional birth attendants on an informal basis. The supervising auxiliary nurses, whose
training emphasizes the health needs of children under age five, have little training and
practical experience in obstetrics. This reflects the heavy emphasis on child survival in recent
decades and limited programmatic attention to maternal mortality. Guatemala's 20,000
traditional birth attendants attend 60-70 percent of all births, but have little functional
interaction with the referral system. Community organization and emergency transport are
extremely limited.

The Government recently initiated a decentralization policy, and the Instituto Nutricional
de Centroamerica y Panama (INCAP) was requested to develop a "local health system" in the
high priority highland districts of Quetzaltenango as a test case, prior to country-wide
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implementation. As part of this effort, INCAP conducted an operational study to determine
how high risk pregnancies were perceived, detected, and managed, focusing on all levels of
the health system. A maternal and neonatal health project has been developed on the basis of
the study findings, in collaboration with the MotherCare Project of John Snow, Inc.

Maternal mortality in the area was found to be 234 per 100,000 live births. Most deaths
occurred in the area's one hospital (57 percent), followed by deaths at home (37 percent) and
deaths en route (6 percent). Most were due to hemorrhage (41 percent), sepsis (35 percent)
and eclampsia (16 percent). In the case of hemorrhage, 52 percent died within 2-6 hours, 74
percent within 24 hours and 98 percent within 48 hours. In the case of sepsis, days elapsed
between onset and death. Seventy one percent of the deaths that took place at home were
attended by traditional birth attendants, who recognized problems or sought help too late,
and had no knowledge of simple management techniques (eg. external uterine massage in
the case of post-partum hemorrhage).

Traditional birth attendants, who attended over 90 percent of all births in
Quetzaltenango, were found to have limited understanding of the concept of risk. They
recognize certain situations as dangerous, but often attribute them to luck or divine will, and
do not know how to prevent or manage problems. Their opinion of the formal health system,
from which they receive little support, is low. Harmful practices are common, including the
widespread and often inappropriate use of oxytocin to "give force to the labor." Community
members were found to have some knowledge of high risk situations and to perceive
hospitals and doctors as the most appropriate source of care. Nonetheless, their opinion of
the health system, due to poor treatment, fear, lack of confidence, high cost, and long waiting
times, is low, and they are reluctant to use available services. The formal health services do
not use a risk screening and management approach, and lack institutional norms and basic
screening equipment. The referral system is non-functional, as are information and
registration systems for patient management. Health staff have little knowledge of the
conditions in which traditional birth attendants work, and tend to view their practices as
dangerous, even when they are not.

The study was followed by a long program development process, which began with the
presentation of findings to health personnel and the development of a collaborative plan of
action. The program, which is now in the early implementation phase, aims to reduce
mortality by accelerating the detection and referral of cases, and by ensuring appropriate
management at all levels of the health system. The traditional risk approach is inappropriate
in this context, given the low absorptive capacity of the formal health system. Referring all
first births alone would far exceed this capacity. Therefore, an approach based on a small
number of actual, high risk events, those which are associated with the greatest risk of
mortality, has been adopted.

Strategies include traditional birth attendant training and supervision, through a
modular, participatory approach that builds on their own experience and is appropriate to
the local culture; the establishment of new relationships between all levels of the health
system, focusing on the traditional birth attendants as the critical link, and promoting mutual
respect; increasing the assessment and problem-solving skills of medical and nursing staff;
increasing the registration of births through a simple technique of traditional birth attendant
reporting; and ensuring that the information collected is used for improved decision-making.
Community education, using interpersonal media, will be undertaken to improve recognition
of danger signs, health care seeking behavior, and compliance with referral. Outcome and

Appendix 2: Country Examples of Safe Motherhood Programs 93



process indicators in the four intervention districts will be compared with those in four
comparable control districts.

Traditional birth attendant training materials are being revised based on specific, priority
obstetric/perinatal complications and the specific tasks the traditional birth attendants will
need to perform to prevent death. A pictorial maternity card depicting these high risk
situations will be developed, and will be managed by the traditional birth attendants
themselves. The traditional birth attendant will be able to send patients to health facilities
and alert health staff to risk situations using the card. Health staff can also use the card to
alert the traditional birth attendants to additional problems encountered, facilitating joint
patient management.

To improve relationships between levels of the health system and the functioning of the
referral system, regular meetings will be held between traditional birth attendants and
district health staff to identify training needs and discuss the problems traditional birth
attendants confront. Traditional birth attendants have been taken to visit the hospital, to
familiarize themselves with the surroundings in which their patients will be attended, and to
exchange points of view on patient management with hospital staff. The chief of obstetrics
and gynecology is considering making it possible for the traditional birth attendant to remain
with the mother in hospital, as well as implementing other changes to make the hospital
environment more comfortable for women. Physicians were also taken to communities to
gain a greater understanding of prevailing conditions, including transport and resource
constraints.

The project aims to develop a replicable model, including norms, information and
referral forms and training materials. It will be promoted to facilitate replication throughout
Guatemala, and possibly in other parts of Central America.

(MotherCare Project: Schieber 1991)

Indonesia-Regionalization of Care in West Java

Estimates of the maternal mortality ratio in Indonesia range from 150-720 per 100,000 live
births, with hemorrhage, infection and toxemia responsible for 75-80 percent of all deaths.
Less than 50 percent of Indonesian women receive prenatal care, and more than 70 percent
are anemic. Eighty percent of all deliveries are attended by traditional birth attendants.
Though traditional birth attendant training has been undertaken on a wide scale since the
1970s, it has failed to improve pregnancy outcomes. The training and supervision of
traditional birth attendants is inadequate, and their functional interaction with the formal
care system is minimal. Since the national Safe Motherhood meetings held in Indonesia in
1988, the Government of Indonesia has made a commitment to improving pregnancy and
delivery care services, through a strategy based on increasing the number of traditional
professional midwives and posting them at the community level. Ongoing work in the
Tanjungsari sub-district of West Java, Indonesia's most populated province (32 million), aims
to make recommendations for continuing development in national maternal care policy,
training curricula and program inputs.

In 1985, a study was undertaken in Tanjungsari to evaluate the impact of a revised
system of traditional birth attendant training using the risk approach. Ninety percent of all
deliveries in the sub-district are carried out by traditional birth attendants, some of whom are
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men. According to government policy, traditional birth attendants in Indonesia can only be
trained in preventive and promotive care. The program used pictorial maternal and child
cards, which were kept by the woman but filled in by traditional birth attendants and other
attending health staff, to improve traditional birth attendant recognition of risk factors, and
promote appropriate referral to the health center or hospital, depending on the specific
condition identified and which facility was best equipped to handle it. They were also
trained to weigh the mother and to use a specially-developed one minute hourglass to take
vital signs, and were taken to visit the hospital to visit mothers and infants and familiarize
themselves with the hospital environment. In the control area, traditional birth attendants
received conventional government training only.

Maternal mortality in the area (500 per 100,000 live births) was not affected by the risk
approach training program. Traditional birth attendants trained in the risk approach referred
22 percent of women, compared to only 8 percent in the control area, but misreported 29
percent of risk factors, and missed 30 percent. Perinatal mortality decreased by a total of 23
percent, but greater reductions were recorded in the control area, which was probably due to
a spillover in training between the intervention and control areas. Of the 20'women who died
between 1988 and 1989, 18 were referred, but six refused referral, many due to distance from
the health facility. The terrain in the area is difficult, and adequate transport virtually non-
existent. Most women are currently transferred by hand-carried bench. Distance from the
main road, however, was not found to influence mortality levels. In addition to difficulties
associated with poor commnunications and transport, the quality of the referral system is
compromised by poorly-equipped facilities, which are poorly linked to one another as well as
to the community.

As a result, the development of a coordinated system for the delivery of maternal and
child health (MCH) services, including prenatal, intrapartum and postnatal care, is proposed,
beginning with an augmented package of services at the village level. Comprehensive health
service posts (known as "birthing huts," though they will provide the full range of maternal
and child health services) will be established. They will serve as the meeting point between
formal and informal care, and will be managed by traditional birth attendants and the village
midwife and coordinated by the village head and village committee. The huts will be
equipped to provide prenatal care (equipment will include scales, blood pressure gauges, and
dipsticks to measure protein in urine), a clean place for delivery, family planning, and child
health care. They will also serve as a transfer point for referral: they will be located both near
the main road and near the villages, will be equipped with a stretcher, and will have access
to four-wheel drive vehicles. The huts will also serve as the village drug store.

Specific sites will be chosen by village heads, and the communities will be responsible
for hut maintenance. Two way radios will link the huts with area health centers (and the
health centers with the hospital), to ensure immediate emergency notification and to facilitate
the provision of advice. The huts will also serve as information, education and
communication centers, and will aim to improve community awareness of risk and the
benefits of referral. Each of three subdistrict health centers will be responsible for
supervising three to four huts. Only one of these facilities has an inpatient service, and will
be equipped to serve 20 percent of all deliveries. An emergency van and driver will be
available on a 24 hour basis. The hospital will be equipped to attend 5 percent of all
deliveries, or those at highest risk. All health personnel will receive continuing training in
treatment and preventive care protocols. Appropriate screening tools, norms, training
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modules, and information systems will also be developed at all levels. Continued interaction
of all levels will be fostered through a system of meetings.

Longitudinal studies to assess the program's impact on outcomes will be undertaken in
the intervention and control areas, and its results will be presented to health authorities,
professional organizations, and universities. The program is expected to provide valuable
information to the government's midwifery program, by providing a model of the midwives'
fixed village-level facility (the MCH huts). It will also provide information on the
effectiveness of a bottom-up approach to improving the accessibility of care, which will be
invaluable during the transition from traditional birth attendants to trained midwives in
village-level delivery care. The program is also expected to show that the training and
posting of midwives must be supplemented by improvements at all levels of the referral
system, as well as by efforts to ensure appropriate links between them, if improvements in
maternal outcomes are to be achieved.

(Alisjahbana 1991; Alisjahbana and others 1991; Alisjahbana and Thouw 1991)

Tunisia-Strengthening and Expanding Family Planning and Maternal and Child Health
Services within the Basic Health Care System

Tunisia has made significant progress on the demographic transition and is a trailblazer in
the provision of family planning services on the African continent and within the Arab
world. A substantial rise in the age at marriage (from 19 to 24 years for females) linked with
improvements in female education and employment before marriage have all contributed to
the recent decline in fertility levels from 7.1 to 3.5 children per woman. Abortion is legal in
Tunisia, and the number of abortions has remained virtually constant over the last 15 years,
demonstrating that the decline in fertility is due in large part to family planning services.
Contraceptive prevalence is over 64 percent in some parts of the country, yet because of
uneven distribution in contraceptive use based on regions and schooling, the needs for
contraceptive use are not yet satisfied.

Studies suggest that maternal mortality is about 100 per 100,000 women for Tunisia as a
whole but is as high as 1,000 per 100,000 in rural areas. Although almost 60 percent of all
deliveries are assisted, studies indicate that a large proportion of maternal mortality can be
prevented by timely referral to appropriate levels of care.

To reach populations in remote geographical areas of the country and those in the
poorest social strata, the government is developing an integrated approach to delivering
family planning and maternal and child health services by improving access to basic health
care services. Safe motherhood is one of the key objectives of this strategy. The program
provides all women with better access to family planning services and all pregnant women
with access to prenatal care and safe deliveries through midwives and obstetrical nurses and
a quality referral system to higher levels of care. Although all women will receive at least one
visit for prenatal care, women identified with high-risk pregnancies will receive follow-up
visits. Services at the first-referral level of care are being improved through the provision of
equipment and the refurbishing of district hospitals, diagnostic centers, and rural maternity
centers.

To increase the coverage of postpartum visits for mothers and children, the Faculty of
Medicine in Sousse has developed a maternal and child health and family planning program.
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The doctor or midwife who attends the birth schedules a postpartum visit for the mother and
her infant forty days after the birth. (In Tunisia, this marks the end of the traditional period
of seclusion of the mother and her newborn.) The mother is seen by an obstetrician and the
child by a pediatrician. The proportion of women and infants who receive postpartum care as
well as family planning and other essential health services has increased substantially as a
result of this program.

(Voltaire and Weissman 1993)

Zaire-The Karawa Health Zone Project

Maternal mortality in Zaire, a country of 38 million people, is 800 per 100,000 live births.
Sixty to 80 percent of all births take place at home and are attended by traditional birth
attendants. Total fertility is high, at 6.1. Per capita GNP is US$160.

In 1980, health officials instituted a policy of decentralization based on the primary
health care approach. The country was divided into 306 health zones, which serve as the
organizational units for health programming. Each zone covers 150-200,000 people and has at
least one referral-level facility. Zone health teams have full authority to deliver services in the
manner they feel best serves the needs of the zone population and are responsible for
ensuring effective linkages between community-based health activities, health centers, and
the zone hospital, at which they are based.

The Karawa Health Zone (KHZ), which covers 19,000 square kilometers and is home to
300,000 people, is located in the northern Equateur Province. The local economy is based
primarily on subsistence farrning, and infrastructure is poorly developed. There are no paved
roads or public transport options, and most people travel by foot, bicycle, or motorized two-
wheeled vehicles. Iodine deficiency is very common, resulting in a high incidence of
cretinism and, as a result, cephalopelvic disproportion (CPD), a major cause of obstructed
labor.

An ongoing program in KHZ aims to strengthen maternal health care within the primary
care system, based on what can realistically be done to improve the accessibility and quality
of maternal care given existing resource constraints. At the village level, traditional birth
attendants are trained in basic delivery practices and the identification and referral of women
at high risk. They are also responsible for encouraging prenatal care attendance. Traditional
birth attendants are selected for training by a Village Development Committee composed of
community leaders. They receive a small stipend during the training period (five days per
month for six months) and a tee-shirt, cloth badge, and locally-made birth kit (soap, razor
blades, oral ergot, mercurochrome, cord ties, etc.) upon completing the course. Kit resupplies
are made available at a subsidized rate.

KHZ's 30 health centers, which serve 5-10,000 people, are staffed by a public health
nurse and auxiliary personnel. Health center staff oversee routine deliveries, refer women
with complications to the zone hospital (CEUM), and provide prenatal care and family
planning. Most of these centers have minimal equipment and supplies and very limited
emergency obstetric capacity. Four health centers have now been equipped to provide
emergency obstetric care, and are staffed by an obstetric nurse or auxiliary midwife, a public
health nurse, and auxiliaries. Most nursing staff have completed a two-year nursing program
and a third year of training in either public health or midwifery. Auxiliary midwives
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undergo a two-year midwifery training program and receive some training in general
hospital nursing.

The maternity center at the CEUM hospital is supervised by one physician and staffed
by one nurse-midwife, supported by auxiliary midwives and obstetric nurses. Center staff are
responsible for prenatal and family planning clinics, and selected obstetric nurses are trained
to perform emergency surgery, including cesarean section, symphysiotomy, repair of
ruptured uterus, and hysterectomy.

A pregnancy care monitoring study conducted in 1984-86 found that despite considerable
effort to improve maternal care, maternal mortality in KHZ remained high, due primarily to
deficiencies in the referral system at all levels. The women who died in the hospital were
often admitted following prolonged labor, and lack of transport, distance, cost and other
factors were found to cause significant referral delays. Traditional birth attendants did not
refer all women in need of medically-supervised delivery, and many of the women who were
referred did not comply.

Further research was undertaken to investigate the factors influencing referral and
utilization in greater detail. The first component of this research focused on the effectiveness
of traditional birth attendant training. Traditional birth attendants were found to make
appropriate referrals in some cases, but to refer only about 20 percent of women with acute
complications. They exhibited some confusion over risk factors and signs of acute problems.
While traditional birth attendants are not usually called to assist before delivery, and are thus
more likely to think in terms of problems in delivery than in terms of antecedent risk factors,
less than half mentioned hemorrhage as a danger sign when asked, and less than a third
mentioned prolonged labor. Traditional birth attendants are not reimbursed for referrals, and
lose their delivery fee when they do, which may act as a disincentive. The study recommends
limiting the type and number of risk factors taught to traditional birth attendants, and
investigating the use of visual aids to enhance risk assessment; ensuring that traditional birth
attendants have a plan of action before emergencies arise; and developing a system to ensure
that traditional birth attendants receive some form of remuneration when they refer clients.

User fees are charged for services at all levels of the health system. Health centers, for
example, must generate sufficient revenue to cover their operating costs. Hyperinflation in
recent years has increased the numbers of people who cannot afford to pay for care, a factor
which must be addressed in efforts to improve service utilization. Negative perceptions of
referral facilities also limit utilization of available services. The study confirmed that
traditional birth attendants are more accepted by the community as sources of care than
formal health system staff, and recommends community-based health education to increase
awareness of danger signs, help overcome fears of referral, and promote the development of
community-initiated emergency protocols. In addition, formal health system staff need to
improve collaboration with traditional birth attendants and communities in general.

A sixty-bed maternity waiting home was built in KHZ but is severely underutilized, due
primarily to a lack of community involvement in service design and consequent lack of
consideration of community concerns, particularly those related to food preparation. The
study recommends investigating providing food, cooking facilities or fuel, and/or a staff
member to assist patients with food preparation, laundry, etc.

Further analysis of the factors associated with maternal mortality found that duration of
labor for 24 hours or longer was associated with the greatest risk of death among women
delivering in hospital, due primarily to referral delays. Delays stemmed primarily from lack
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of transport, lack of cooperation of farmily members, and efforts to seek non-medical
alternatives. Neglected obstructed labor was the cause diagnosed for four-fifths of the
hospital patients with prolonged labor. The analysis confirmed the importance of reducing
delays for women with obstructed labor by promoting earlier recognition and referral. The
study recommends the development and improvement of management protocols, including
visual charts for providers at all levels, to facilitate the identification of women at risk;
training providers at all levels to recognize CPD as early as possible, including training staff
at the health center level in the use of the partogram; and possibly training formal care
providers in complete pelvic mensuration, a technique not currently in use in KHZ.

While screening for CPD using clinical pelvic mensuration requires specialized training,
screening for such risk factors as maternal height can be conducted by traditional birth
attendants. While short stature is associated with increased risk of CPD, the proportion of
women at risk in different populations varies, and there is no universally accepted at-risk
level for height. All women who have previously undergone a cesarean section should be
referred, as should all cretinous women.

Improving access to surgical interventions is also key. As mentioned above, obstetric
nurses in two health centers have been trained to perform cesarean section and
symphysiotomy, the latter which requires fewer surgical materials and assisting staff, is
associated with lower risk of infection, and can be performed using local anesthesia. Research
was undertaken to compare symphysiotomy with cesarean section as an alternative
intervention in cases of obstructed labor, and found that it was not associated with a
significantly higher level of perinatal mortality. Further research comparing the long-term
health outcomes of the two procedures is needed.

Additional improvements in the equipment and staff available at health centers, and
efforts to address transport and communications deficiencies, will also be needed to
maximize the effectiveness of the maternal care system in KHZ.

(Duale 1991; Duale and others 1991; Hermann and Duale 1990; White, Thorpe and Maine
1987; Smith and others 1986)

Zambia-Integrating Prenatal Care with Syphilis Control

High rates of maternal syphilis, ranging from 4 percent in Rwanda to 26 percent in The
Gambia, have been reported in Africa. The consequences of maternal syphilis-spontaneous
abortion, perinatal or infant death, congenital syphilis-are dire, and are estimated to occur
in 5 to 8 percent of all pregnancies in Africa that survive until the second trimester. The
consequence of untreated syphilis for the mother, including death from syphilis of the
cardiovascular or nervous system, can also be devastating .

In their work in Lusaka, Zambia, Dr. Subhash Hira and colleagues found that 8 percent
of prenatal clients tested positive for syphilis, of whom 58 percent had adverse pregnancy
outcomes, including abortion, stillbirth, prematurity, low birthweight, and congenital syphilis.
Given the magnitude of this problem, the availability of a relatively inexpensive screening
tool that can be used while the woman is attending the clinic (the plasma reagin test, RPR)
and the existence of an effective treatment (one injection of benzathine penicillin), an
intervention study was implemented to determine the impact of prenatal care-based syphilis
control on these adverse outcomes. Measured against a baseline as well as a control group,
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the interventions (health education plus screening and treatment for maternal syphilis) were
found to be very effective, bringing about a 66 percent reduction in adverse outcomes within
approximately one year.

While the interventions were successful, they could have been even more so.
Unfortunately, not all women who attended the prenatal clinics received the intervention,
even under study conditions:

* Only about 60 percent of women received syphilis screening in the study centers.
* Only 15 percent of women received a second screening in their third trimester (third

trimester screening is necessary because women can become infected or re-infected with
syphilis during late pregnancy and still pass it on to the fetus).

* Only about half of those who tested positive were treated.

Why did the interventions not reach their potential? The time required to change beliefs and
practices was probably underestimated, as is often the case. Early prenatal care is not valued
in most developing countries, a fact that also continues to be a problem in some developed
countries.

Another possible explanation pertains to the administration of prenatal care: routine
prenatal test diagnoses are only useful if staff are well-supervised and -motivated to respond
to positive test results. Conditions such as high blood pressure, anemia, and poor weight
gain can signal potential complications during pregnancy, yet are often overlooked by clinic
staff. There are multiple reasons for such oversight: clinic staff may serve multiple functions
and may be occupied with more immediate problems (measles, fevers, diarrhea); medication
is lacking (e.g., iron folate tablets); and health care providers are unsure of treatment
protocols. In addition, the use of education as the sole means of preventing a condition such
as high blood pressure is often not acceptable to the patient or to the provider. While these
reasons may not be the primary explanation for the sub-optimal implementation of the
Zambia demonstration project, they may well describe the environment in which care was
provided in the study clinics.

The findings of the Zambian demonstration project strongly indicate the need for further
trials of a prenatal care-based syphilis control intervention which focus on health education,
screening, and treatment in areas where prevalence of maternal syphilis is high. In addition,
the study highlights the need for building in "checks" to ensure that prenatal services
function as planned, i.e. that women are screened for syphilis and other danger signs during
pregnancy, and then treated accordingly; their partners must also be screened and treated

(Hira and others 1990).

Zimbabwe-Expanding Access to Maternity Care

Zimbabwe has made impressive gains in providing health services to its 10 million people
during the decade since independence in 1980. Basic health care services have been extended
to cover the rural population, over 80 percent of the children are fully immunized,
malnutrition has declined substantially, and rural water supply and sanitation projects have
been undertaken throughout the country. Modern contraceptive prevalence of over 40
percent of women of reproductive age is the highest in Sub-Saharan Africa. Nevertheless,
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there are still underserved populations. Maternal mortality rates remain unacceptably high
for rural women. Although more than 90 percent of expectant mothers attend antenatal
clinics, over 30 percent of the deliveries are unattended and the leading causes of maternal
deaths are infection, hemorrhage and abortion.

The government has emphasized primary health care and has organized the public and
nongovernmental institutions plus some private facilities into a four-tiered system of national
health service delivery. Basic health care, including family planning is extended to the
community level through a network of rural hospitals, local health centers and community
workers. At the second level, district hospitals serve as the first line of referral. Next, at the
third level, there are eight provincial and four general hospitals which provide specialist
services as well as obstetrics, gynecology and pediatric care. Five central hospitals serve as
national referral facilities.

The Government of Zimbabwe, facing severe fiscal constraints and recognizing the
importance of strengthening the country's primary health care infrastructure and services,
developed a program to improve service delivery in the health, population and nutrition
sectors. The government's program, which is supported by a consortium of donors led by the
World Bank and including UNFPA and donor agencies from Norway, Denmark, Sweden, the
United Kingdom, and the European Community, aims to strengthen maternal health by
improving coverage of antenatal, delivery and postnatal services, ensuring that facilities are
properly equipped and staff adequately trained, improving communication and transport
links for patients being referred to higher levels of care, improving and expanding family
planning and nutrition programs, and providing better health education to parents and
children. In order to better understand the magnitude and consequences of the problem of
maternal deaths in Zimbabwe, the Zimbabwe Medical School is conducting a
community-based study on maternal mortality.

In a special effort to reach underserved populations living in rural areas, the government
has targeted sixteen districts to receive a package of rural health facility upgrading, transport,
communications, and health manpower development. The aim of this is to ensure that each
family has access to a rural health center within eight kilometers, offering a full range of
preventive and outpatient curative care, equipped to perform uncomplicated deliveries, and
supported by a district hospital able to provide the full range of first-line referral services.

The program is providing pregnant women with improved access to safe deliveries
through trained nurse midwives, a quality referral system, and emergency obstetric care. The
project is strengthening basic and postbasic training for nurses, midwives, and community
midwives in midwifery skills. The aim is to increase the percent of nurses trained in
midwifery to 50 percent overall and 60 percent in rural health centers and hospitals. The
skills of practicing midwives are being improved through better supervision and on-the-job
training that ties skill development to the demands of the job.

Standard equipment for emergency obstetric care, including essential routine delivery
equipment, is being provided to facilities in the 16 project districts. In addition, an emergency
referral system, including four-wheel drive vehicles, ambulances, motorcycles, and a
point-to-point radio communication system is being installed in those areas without access to
telephone lines to support the transfer of patients, routine supervisory systems, and
pharmaceutical distribution.

(World Bank 1992)
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Appendix 3

The Role of the Midwife

The midwife is a person who:

* By her/his training has the competence and skills to provide reproductive health
care as an independent and interdependent practitioner in the maternity care team.

* By regulatory mechanisms is entitled and protected to practice in the spheres
defined by the content of midwifery.

1. Provision of care of high technical competence:

* Prenatal, labor and delivery, postnatal care
* Family planning
* Newborn and infant care

2. Provision of the following essential obstetric functions:

* Repair of vaginal and cervical lacerations
* Performance and repair of episiotomy
* Vacuum extraction
* Administration of IV fluids, blood
* Emergency evacuation of uterus
* Manual removal of placenta
* Emergency treatment of severe pre-eclampsia, eclampsia
* Administration of IM and IV antibiotics
- Family planning functions: prescription of oral contraceptives, insertion of IUD

and Norplant

3. Provision of social and psychological support, counseling, and education of clients,
families, and communities, based on norms and values appropriate to the society.

4. Provision of leadership in matters of safe motherhood including the areas of
administration, management, leadership, and research.

Source: WHO 1990a.
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Appendix 4

Maternity Center Facilities and Equipment

The facilities and equipment listed are recommended by the World Health Organization
(WHO). A more detailed description of surgical and medical supplies and facilities is found
in WHO (1991a). The facilities and equipment listed here would be suitable for a maternity
center in a catchment area of 100,000 people, with an expected 4,000 deliveries a year. Since
outpatient facilities and equipment are commonly shared between general outpatients and
various specialties, the requirements for space, equipment, and supplies for outpatients are
not included in this appendix.

Space Requirements

Maternity ward

Three 8-bed rooms with Sluice room
3 toilets per room Room for cleaners/domestic staff

Treatment room Staff doakroom plus 2 toilets
Equipment store Pantry/ward kitchen
Bathrooms Corridor space
Nurses' bay and station Trolley bay
Shower rooms

Labor and delivery suite

Labor/delivery room (for 6-8 beds) Cleaners' room
Eclampsia room (optional) Store for consumable items
Sluice room Store for non-consumable items
Nurses' bay Toilets
Admission/examination and Shower room

preparation room Waiting area for relatives
Side-room laboratory Recovery room (for 4-6 beds)
Cleaners' room

Operating suite

Sterilizing room with store Toilets, male and female 2
Main operating room Scrub-up post
Staff changing rooms, male and female 2 Anesthetic rooms
Trolley bay Office
Shower rooms, male and female 2 Recovery room
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Items of Furniture and Equipment

Maternity ward (8-bed w;ard)

Beds 8 Wash basins 2
Chairs 8 Mobile screens 3
Bedside lockers 8 Air-conditioner or fans (optional)
Overbed tables (optional) 8 Toilets 3

Beds should be standardized-a convenient size is 200 x 100 cm. Spring beds, initially
comfortable, sag in the middle later. For this reason, the preference is for hoop iron mesh
riveted to frames; such beds ventilate well and do not sag with age. The mattress should be
about 10 cm thick.

Treatment room

Cupboard unit and work top 1 Wash-basin with elbow-operated taps 1
Wall cupboards 3 Autoclave or sterilizer (optional) 1
Shelves, hooks Stands for intravenous fluid drips 4
Examination couch 1 Sphygmomanometers 4
stool 1 Binaural stethoscopes 4
Trolley 1 Thermometers
Bins 2 Suction machine 1
Paper-towel dispenser or equivalent 1

Bathroom

Freestanding bath 1 Handrail 1
Chair 1 Hooks for clothes and towels

Shower room

Same as bathroom, except that shower replaces bath.

Sluice room

Bedpan drier 1 Storage for specimen-testing equipment
Bedpan washer 1 Working space
Bedpan sterilizer 1 Small sink 1
Ventilated cupboard Wash-basin 1

for specimens 1
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Nurses' station

Table 1 Refrigerator 1
Chairs 4 Notice board 1
Trolley for patients' records 1 Cabinet I
Storage for stationary Bookcase I
Wall cupboards 2 Wash-basin 1

Nurses' bay

Office table 1 Dwarf wall (can be used as work-top)
Chairs 2 Clock 1

Room for cleaners and domestic staff

Cleaning sink, domestic sink, draining board, locker, storage for brushes and brooms, bins,
duster rack, cupboard for deaning rnaterials.

Staff cloakroom and toilets

Toilets 2 Toilet-paper racks 2
Wash-basins 2 Clothes hooks 3
Bins 2 Lockers
Mirrors 2

Pantry or ward kitchen

Water boiler 1 Cupboard for snacks and beverages 1
Boiling plate 1 Sink 1
Refrigerator 1 Draining board 1
Cupboard for crockery Working surface 1
and cutlery 1 Bins 2

Labor and Delivery Suite

Admission room

Examination couch 1 Chairs 2
Wash-basin 1 Cupboard unit with work-top 1
Scrub-up units with elbow Wall cupboards 3

operated taps 2 Trolleys 2
Bin 1 Fetal stethoscope I
Towels/paper towels Thermometer 1
Stands for intravenous Sphygmomanometer 1

fluid drips 3 Binaural stethoscope I
Writing table 1
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Nurses' bay

Office table 1 Notice board 1
Chairs 3 Cabinet 1
Dwarf wall (can be used as Bookcase 1

work-top) Wash-basin (optional) 1
Storage for stationary Small refrigerator 1
Wall cupboard 1

Labor and delivery room

Delivery beds with rods and stirrups Sphygmomanometers 4
for lithotomy position 8 Binaural stethoscopes 4

Surgeon's stools 8 Fetal stethoscopes 8
Wash-basins with elbow-operated taps 2 Mobile adjustable angled lamps 3
Trolleys 8 Neonatal resuscitation trolley or shelf 1
Cupboards for storage of sterile packs Oxygen cylinders

for various forms of vaginal delivery 2 Cupboard for resuscitation equipment 1
Bins 8 Air-conditioner or fan (optional) 1
Wall clock with seconds hand 1 Suction machine (if not available in
Thermometers 8 separate eclampsia room) 1

Eclampsia room (optional)

Same as for one-bedded delivery room with these additions:

Side railings for delivery bed 1
Suction machine 1

Sterilizing facility

Small autoclave or sterilizer (in labor room or other area) 1

Shower room, cleaners' room, sluice room

As described for maternity ward.

Side-ward laboratory

Laboratory sink 1 Cupboards for reagents
Wash-basin 1 Refrigerator (if needed for storage
Laboratory bench with of blood and cross-matching

writing space 1 requirements) 1
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Storefor consumables

Shelves, racks, cupboards

Storefor non-consumables

Shelves, racks, hooks

Operating Suite

Main operating theater

Operating table 1 Swab rack
Operating stools 2 Containers for used swabs and instruments
Ceiling-mounted shadowless lamp, Suction apparatus 1

with 5 lamps or bulbs 1 Sterilizer, fuel operated
Pedestal-mounted shadowless lamp, run (35 x 38 cm, 139 liter) 1

off storage batteries in emergencies 1 Sterilizer drum (20 x 10 x 6 cm) 1
Trolleys for instruments 3 Kerosene stove 1
Stands for intravenous fluid drips 2 Forceps (Cheatle) 26.5 cm 1
Air-conditioners (optional) 2 Sterilizer forceps 20 cm 1
Cupboards, shelves, drums for linen Neonatal resuscitation trolley (optional) 1
Diathermy apparatus 1

The operating table must be sufficiently sturdy to support the heaviest patient, and yet be
movable, easy to tilt into the head-down position and easy to clean, and permit a patient to
be placed in the lithotomy position. The trolley for surgical instruments is best made of
stainless steel, with flat surfaces and no guard railings. The recommended shelves and
cupboards are for storage of packs of sterile, autoclaved surgical instruments, wrapped
individually and made into sets designed for particular operations. One set of cupboards
should be located near where the anesthetic team is customarily stationed.

Sterilizing room and store

Small autoclaves, cupboards and shelves for sterile store, large tables for sorting and
packaging, drums and changing and toilet facilities. The instruments to be autoclaved should
have first been cleaned in their respective wards. The same applied to linen, which should be
laundered before being sterilized. On the whole, in a district hospital setting small-capacity
autoclaves are preferable. They take a shorter time to run than large-capacity autoclaves, and
are therefore less damaging to soft items like linen and dressings. For this reason, it is more
efficient to use a small autoclave several times a day than to use a large machine once daily.
Proper maintenance of autoclaves is imperative.
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Staff changing rooms

Lockers 2 Row of hooks
Mirrors 2 Mackintoshes 10
Wash-basins 2 Large laundry baskets for
Towels gowns (scrub suits)
Shelves for dean gowns (scrub Shower rooms, male and female 2

suits), masks and caps Toilets, male and female 2

Trolley bay

Scrub-up post

Sink units with elbow- Bowls containing antiseptic
operated taps 2 solution

Soap Scrub-up hand brushes

Anesthetic room

Sink and drainer 1 Trolley 1
Work-top 1 Anesthetic gases
Cupboard for storage of Anesthetic machines

drugs and instruments 2 (EMO draw-over type) 2
Writing table or shelf 1 Stool 1

Recovery room

Troiley(s)
Sphygmomanometer 1
Stethoscopes 2

Office

Writing desk with cupboards Notice board 1
underneath 1 Crockery and cutlery for

Chairs 3 light refreshments
Low table 1 Small refrigerator 1
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Appendix 5

Behavior Change: The Role of Information, Education,
and Communications in Safe Motherhood Programs

Women's lives can be saved and their health improved if communities, families and women
themselves can be motivated to adopt life-saving and health-promoting practices, including
utilization of health services in a timely and appropriate manner, compliance with treatment
and referral, and effective home-care. Since 1987, the major safe motherhood information,
education and communication activities have been related to advocacy and the policy
dialogue process, with the objective of encouraging international and national decision
makers and program planners to put safe motherhood on their agendas. These information,
education, and communications activities have increased awareness of the dimensions and
consequences of maternal mortality and morbidity, and have had some impact in the
expansion of activities in the policy and program areas. However, if change is to come, safe
motherhood-related information, education, and communications activities must move from
policy-level advocacy to community-level action. Although there has been little experience to
date in either pilot or national level safe motherhood information, education, and
communications programs, a great deal can be learned from information, education, and
communications activities in the areas of family planning and child survival. Following are
suggested guidelines drawn from the safe motherhood information, education, and
communications projects that have been implemented and from information, education, and
communications programs in other areas.

What Role Can Information, Education, and Communications Play in a Safe Motherhood
Program?

Information, education, and communications activities can serve various functions in a safe
motherhood program, including:

* Advocacy for new policies and programs, or to ensure that the women's health
perspective is incorporated into the policymaking and programming process.

* Institutional strengthening in such areas as client counseling to improve the quality
of services and, hence, to improve utilization.

* Program support to inform people about services or products, to improve demand
and utilization.

* Motivation for health promotive behaviors, increased utilization of family planning
services, improved maternal diet, compliance with referrals and recommendations,
and exclusive breastfeeding of newborns.

Information, education, and communications activities are critical any time a program is
focussed on modifying the practices of program beneficiaries (women) or program personnel
(health workers) or on generating demand for underutilized services.
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What Should the Expectations Be for the Information, Education, and Communications
Components of Safe Motherhood Programs?

All maternal health problems could benefit if information, education, and communications
activities were included as part of the programmatic solution. Information, education, and
communications can help prevent maternal mortality, or, more broadly, be used to enhance
maternal health and nutritional status, as well as the health of the newborn.

Prevention of Maternal Mortality

In prevention of maternal mortality, information, education, and communications aims to
improve early recognition of danger signs, problems and emergencies by women, family
members and communities; and improve knowledge of the services available to respond to
these problems, whom to contact, how to contact them, and the means available to travel to
the facility.

Knowing about danger signs is of little use unless one also knows what to do in
response. The community must know what available services have to offer in terms of both
emergency and non-emergency care. In many settings, it is not enough to ensure that the
woman is informed, since she is not always in a position to make decisions about her care,
particularly in emergencies. Influential people in the home and community must also know
what to do.

Reminder sheets/cards can be produced with visual depictions of the danger signs of
pregnancy and delivery and visual cues that indicate when and where treatment should be
sought. These cards, which can be distributed by outreach and clinic-based health care
providers, can be discussed and left with pregnant women, their husbands, mothers-in-law
and others who would be in a position to detect a problem and assist in seeking care.

At the district hospital in Port Harcourt, Nigeria, the incidence of women diagnosed with
vesicovaginal fistulae, a common sequelae of prolonged labor, is alarmingly high. Prolonged
labor was also suspected of contributing to maternal mortality. A radio campaign was
developed to alert women and communities to the dangers of a labor lasting longer than 24
hours. During the several years following the radio campaign, the incidence of vesicovaginal
fistulae decreased significantly at the hospital serving women within the catchment area of
the radio messages. There was no corresponding decrease of vesicovaginal fistulae at
hospitals outside the reach of the radio campaign (Harrison 1986).

As part of a maternal health project in rural Bangladesh, a three-pronged strategy is being
put into place to respond to pregnancy and interpartum problems, with support from Save
the Children-USA and the USAID-funded MotherCare Project. Families will be made aware
of key danger signs and of the importance of timely compliance with emergency referral.
traditional birth attendants will work with the formal health system in identifying and
counseling their "at risk" clients. And, women's savings groups will explore the creation of
emergency transport funds for pregnant constituents (WNinnard 1991).

Information, education, and communications can also motivate communities to mobilize
available resources and develop organized responses when maternal health problems and
emergencies occur. This includes organizing transportation networks, as well as ensuring that
these services are known and used.
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Linking women in need with private and public, human and financial resources within
or outside the community is key to supporting emergency referral networks. A note of
caution: it does no good to set up community-level emergency support if referral-level
facilities are not equipped to handle the emergencies.

In Faisalabad, Pakistan, postpartum hemorrhage is a major cause of maternal mortality.
Over 80 percent of births are attended by traditional birth attendants. An emergency
ambulance service was created by the Punjab Medical College to bring lifesaving treatment to
women with postpartum complications. Despite the high maternal death rate, the service was
poorly utilized. An intensive campaign to increase awareness of the ambulance service was
undertaken, targeting lady health visitors, traditional birth attendants, doctors, and influential
community members. On the advice of traditional birth attendants, expectant mothers were
included as an audience for the second phase of the campaign. Expectant mothers requested
that elder female family members be educated, as they often discouraged utilization of
referral services. The campaign disseminated information through television, radio,
newspapers, billboards, and posters and at Mohalla meetings (street camps). Within a year of
the communication campaign, requests for the service had increased significantly (Bashir
1991).

In rural areas around Accra, Ghana, communication efforts are targeted to commercial
transport workers. They usually are unwilling to transport emergency cases or charge
substantially higher prices to do so. The campaigns aims to increase their awareness of
maternal health problems and their critical role in saving women's lives (Ward personal
communication 1991).

Information, education, and communications also aims to motivate traditional birth
attendants to use safe births kits, adopt safe birth and postpartum practices, refer women in a
timely manner when problems occur, and decrease harmful traditional practices.

Generally, traditional birth attendants are receptive to learning new skills, especially if it
will increase their prestige and therefore their client base. Often, informing women what they
should expect from their traditional birth attendant will give an added incentive to
traditional birth attendants to offer a particular service or to use such tools as safe birth kits.
Ensuring that traditional birth attendants refer women with problems to the health care
system depends on the relationship between the traditional birth attendants and that system.
Each of these issues-traditional birth attendants' receptivity to training, informing women
what to expect from traditional birth attendants and improving the relationship between
traditional birth attendants and the health system-is an information, education, and
communications challenge. When marketing safe motherhood kits, commercial advertising
(e.g., radio messages) and an easily recognized brand image can be devised.

In Bangladesh, traditional birth attendants' unhygienic birth practices result in high rates
of neonatal deaths and relatively high levels of maternal deaths from tetanus. As a result a
"user-approved" safe birth kit which would be acceptable to the family and traditional birth
attendant was developed. The initial concept was pre-tested with pregnant women, family
members, and traditional birth attendants. Blue and red were chosen as the predominant kit
colors, an additional razor blade was added at the request of traditional birth attendants so
they would not have to use the same blade to cut the umbilical cord and their fingernails, an
illustration of a healthy mother and healthy baby became the logo, and the price was pre-
printed on the kit to reduce anticipated discrepancies in the eventual cost to consumers
(Christian Commission for Development in Bangladesh/PATH 1990).
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In rural Quetzaltenango, Guatemala, where over 75 percent of all births are attended by
traditional birth attendants, maternal mortality is high. Studies conducted by the Instituto
Nutricional de Centroamerica y Panama (INCAP) found the following problems: lack of
recognition of and response to high-risk pregnancies and births by traditional birth
attendants, injection of oxytocics to "enhance" labor, and lack of confidence in government
health services for referral of complications. An innovative "Guatemalan solution" to improve
maternal and newborn health is being tested. The program will focus on improving
traditional birth attendants' technical and counseling skills through use of a participatory,
experiential training approach; increasing the capability of district-level health staff to
identify and manage obstetric problems; improving communication and referral between
traditional birth attendants and other maternal health care providers; and increasing
knowledge of risk, danger signs, and obstetric emergencies at the community level (Schieber
1991) (see appendix 2, Quetzaltenango Project).

Information, education, and communications also promotes awareness and use of
maternity waiting homes or birthing facilities near transport or referral-level facilities where
these exist.

If the design of the maternity waiting home/birthing facility has been worked out with
potential beneficiaries, and if community leaders and health care providers recognize the
utility of the waiting home, it will be credible and better utilized.

In Tanjungsari, Indonesia, a pilot project is experimenting with the use of community
birthing centers. The centers are on main roads and have access to transport to referral
facilities in the larger cities. Preliminary qualitative research indicates that a number of issues
would influence women's use of the facilities. For example, women prefer delivery in the
squatting position; hence the beds that were originally bought for the centers are being
removed. In Tanjungsari, community leaders have encouraged women to use the new
facility, which has led to fairly high level of utilization (Alisjahbana 1991).

Improving the Health Status of Women and Newborns

In improving the health status of women and newborns, information, education, and
communications should aim to promote awareness and use of family planning services by
men and women; and promote healthy behaviors by women and families during pregnancy
and the postpartum period, such as improved diet and immediate and exclusive
breastfeeding.

Promoting healthy behavior by women necessitates enhancing their ability to follow
through on what is being promoted. Therefore, it is important that the specific action to take
is clear, that a recognized benefit is offered and that the obstacles they face in changing their
behavior are addressed. As stated previously, information, education, and communications
programs should focus concurrently on influential household members and community
decision makers in order to promote behavior change among women. For instance, husbands
and mothers-in-law often play a key role in determining the diet of pregnant women. Putting
the newborn to the breast, a practice rooted in many varying birthing traditions, provides
another example; establishing consensus among the "keepers" of those traditions is essential
to the success of activities aiming to promote immediate and exclusive breastfeeding.

As part of the USAID-assisted Integrated Child Development Services Program in India,
action cards were developed and given to women as soon as they recognized they were

112 Making Motherhood Safe



pregnant. The cards covered basic actions pregnant women should take during pregnancy,
such as eating more food, going to a feeding center for additional food, if necessary, taking
iron tablets, and obtaining tetanus toxoid injections. Radio spots were addressed to men and
mothers-in-law to help women follow this advice (Griffiths 1991).

In Thailand, a study investigated the effects of improving the education and counseling of
pregnant women regarding diet and weight gain during pregnancy in a controlled setting. A
sample of 603 pregnant women in a Khmer refugee camp were assigned to an intervention
group and 580 to a control group. The control group participated in a pre-existing
educational program, and received rations, supplements, and non-interactive and non-
judgmental feedback on weight gain. The intervention group received discriminating
feedback about weight gain and counseling on how to increase weight gain and participated
in discussions on actions they could take to improve pregnancy outcomes. Knowledge
improved among women in the intervention group and their attitudes toward weight gain
changed. The incidence of low birth weight infants decreased, weekly weight gain improved,
and support from spouses, which was found to be an important factor behind improving the
women's nutritional status, also improved. These effects were noted only for those women
who attended classes for more than three months (Roesel and others 1990).

Information, education, and communications should also increase awareness of the need
for and increased use of formal public (and private, if available) maternal care, both for
preventive and curative services.

Offering a desired product, whitewashing walls, adding room dividers, offering more
than one health service, and changing the hours of service delivery are among the many
service modifications which can meet the women's needs and preferences. To be effective,
such improvements must be based on what current and potential service users think of
existing services. Research into the attitudes and behaviors of service providers is also
important to enhancing understanding of the modifications required to improve the quality
of care. Once an "improved" service is available, information, education, and communications
activities can be used to promote it and generate demand.

In Cochabamba, Bolivia, formative research conducted among clinic personnel and
community members highlighted vast differences in their perceptions of existing services (see
discussion below on Cochabamba). Based on the results of this research, clinics will offer
more privacy, ensure greater respect for women's cultural perspective and try to maintain a
warmer temperature. Following delivery, care providers will return the mother's placenta to
her for burial; previous neglect of this important tradition had discouraged women from
delivery in the clinics (CIAES 1991).

The Center for Child Survival, University of Indonesia, has undertaken a project to
increase access to and consumption of iron and folate tablets to reduce matemal anemia.
Besides increasing the supply of iron and folate tablets among the usual public sector clinic
dispensers, traditional birth attendants have been identified as new private sector
distributors. Radio spots, a reminder sheet for the woman, and counseling cards, which tell
women where to obtain the tablets, why and how to take the tablets, and what to do about
side effects, have been developed to create demand and increase compliance (Moore and
others 1991).

Information, education, and communications should also promote awareness and use of
altemative safe birth facilities, when these exist.
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Promoting use of alternative facilities is particularly important in settings where the
majority of women deliver in hospitals, leading to overcrowding and associated problems
related to quality of care. Some women could deliver safely in alternative facilities.
Information, education, and communications can be used to help make this an attractive
option.

In urban Jamaica, rising demand for hospital delivery has resulted in overcrowding and
reduced quality of care. However, pregnant women in rural areas, often at greater risk due to
higher parity, underutilize the available option of hospital or mnidwife-attended home
delivery. The Ministry of Health proposed the creation of alternative community-level birth
locations for anticipated normal childbirths in urban areas and to increase attended deliveries
among high-risk rural women. Qualitative research assessed the determinants of women's
choice of childbirth location and attendant, the acceptability of the option of midwife-
attended births in maternity rooms attached to community clinics, and the factors that would
motivate pregnant women to change birth location (Wedderburn and Moore 1990).

Although few women could identify specific intrapartum risks or dangers, they
perceived hospital care to be more safe and to offer better access to emergency care, leading
them to prefer hospital deliveries. Privacy, personal attention and social support were stated
prerequisites for use of the proposed alternative birth locations. Poor attitudes of maternal
health care providers were identified as a source of dissatisfaction of rural women with
hospital birth and a major barrier to prenatal care use. Based on the study results, the
Ministry of Health has revised plans for the locations of several proposed pilot maternity
rooms. A media campaign to address documented barriers to improved maternal health care
use, and in-service education of maternal health care providers to improve counseling skills,
are being considered (Wedderburn and Moore 1990).

Information, education, and communications can also train modern maternal health care
providers in the public (and private) sectors to improve the management of maternal health
problems and enable them to counsel women more effectively.

Counseling is the process during which most service users make decisions to comply
with or disregard instructions, prescriptions and health-promotive advice. Effective
counseling is not didactic. It must be based on an understanding of the perspectives, needs
and limitations of service users, and should aim to provide them with full information on the
health alternatives available to them. Effective counseling also involves discussing and
negotiating with clients the most appropriate and effective healthy behaviors to follow under
their particular set of circumstances. If counseling is not a cornerstone of programs designed
to bring clients and service providers together, all efforts may be wasted and even have a
negative impact on service use.

MotherCare and the Federal Ministry of Health in Nigeria have developed a project that
focuses on the training of midwives in lifesaving skills and caring and attentive counseling.
The increased quality of care brought about by the project will be promoted by an
information, education, and communications campaign, which will inform people where they
can find the improved facilities and service providers. Initial formative research has
supported the premise that service use was limited and that both demand generation and
improved quality of care were needed (Conroy 1991).

In addition, information, education, and communications should advocate an awareness
of the need for and effectiveness of incorporating women's preferences into the design and
promotion of family planning and maternal health services.
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Formative research can help to bring the preferences of women and influential family
members, community decision makers, and health care providers, to light. These perspectives
are the basis of any effective information, education, and communications program.
Formative research is usually qualitative in technique, employing focus group discussions, in-
depth interviews and observation to determine what people think, how they behave, and,
more importantly, why.

The MotherCare-supported Cochabamba Reproductive Health Services Project in Bolivia
illustrates the importance of formative research. Faced with underutilization of what seemed
to be extensive and convenient maternal health services, the project conducted a qualitative
study to shed light on the beliefs and practices of the low income urban and periurban
population of Cochabamba, as well as those of health care providers. The study exposed near
absolute dichotomy between women's beliefs and practices and those of health care
providers. For instance, women stated a preference for private, warm and enclosed rooms for
delivery, but health centers offered impersonal, crowded, cold and ventilated environments.
Women preferred delivering in the vertical position, while health providers favored
horizontal delivery. Several additional differences were identified and prioritized, based both
on important community practices rejected by the health system and health service practices
rejected by the community. Improved case management, training and information, education,
and communications interventions will be designed to help modify the practices of both the
community and the medical service system and help bring them doser together, with the
objective of improving quality of care and service utilization, and maternal health (CIAES
1991; Restrepo 1991).

What Are Specific Maternal Health Topics for each Target Audience?

While specific themes for information, education, and communications in maternal health
will vary somewhat across settings depending on maternal health needs, available
infrastructure and other contextual factors, the uniformity of themes that will need to be
addressed is striking. While general themes will be similar, their details and the manner in
which related information, education, and communications programs are implemented will
vary on a setting-specific basis, and according to the target audience being addressed.
Depending on the project's broad goal, the specific problems being addressed, and the role(s)
identified for information, education, and communications in a program, planners should
think about undertaking communication activities for at least three main audiences:
communities (especially women), health care providers-both traditional and "modem"-and
policymakers/program planners.

Following is a list of basic topics that should be considered for each of the three main
audience groupings. It is important, however, that the inclusion of any topic in a program be
based on, and tailored to, the local problem and local perceptions.

Community Level

* Promote healthy behaviors directly to women, families and communities.
Family planning
Early recognition of maternal health problems, danger signs, and risks

* Recognition and treatment of STDs and HlV prevention
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Appropriate self care (diet, rest)
Maternal tetanus toxoid immunization
Compliance with advice or medical regimens prescribed, for example iron
supplementation, completion of treatment regimens or referral for additional
care, and contact tracing (STDs)

* Breastfeeding and an appropriate transition to artificial contraception
* Promote recommended/appropriate use of maternal health care:

Timely, regular use of recommended source of preventive prenatal and
postpartum care

* Use of trained birth attendant and hygienic birth practices
Timely use of recommended source of treatment for prenatal, intrapartum, or
postpartum conditions

* Use of recommended birth locations (induding birth centers) and attendant
* Determine parameters of and promote an "improved product":

* Form and source of iron and folate supplementation
* Alternative birth location/birth attendant
* Redesigned maternal care locations, schedules, practices
* Safe birth kit and other innovative comrnunity-level technologies

* Increase community awareness and organization
Development of community emergency transportation schemes and other means
to increase women's access to needed care
Promote acceptance of alternative service provision (maternity huts, traditional
birth attendant distribution of iron and folate tablets)

* Develop mechanisms to increase women's role in family planning and maternal
health care decisionmaking

* Improved acceptance of fee-for-service or co-payment

Maternal Health Care Providers

Traditional health care providers

* Promote beneficial practices
Promote family planning
Encourage safe, hygienic birth techniques
Increase recognition of prenatal, intrapartum, and postpartum danger signs
Promote use of safe birth kits
Improve timeliness of referral to recommended source of additional care
Encourage provision of additional maternal health services (iron and folate
tablet distribution)

* Discourage unsafe birth practices and other practices which harm maternal health:
Eliminate harmful delivery practices
Decrease use of labor-enhancing drugs
Reduce incidence of female circumcision

* Decrease use of unsafe abortion techniques
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Modern health care providers

* Promote family planning counseling and service delivery
* Improve ability to provide quality matemal health care:

Increase priority assigned to matemal care/components of care
Improve counseling skills
Improve recognition of risk factors, treatment of problems and appropriate
referral for additional care
Improve awareness of and attitude toward traditional beliefs and practices of
service users
Maintain traditional breastfeeding intervals

* Improve acceptance of referrals from traditional practitioners

Policymakers and program planners

* Promote development of comprehensive family planning and matemal health
programs, including communication strategies:

Increase awareness of need for and benefits of improved matemal health care
policy and programs to policymakers, health and media professionals, and
public interest groups
Increase awareness of the health benefits of family planning
Increase networking and disseminate state-of-the-art information about
successful matemal health care activities in other countries
l Promote intersectoral coordination and increase awareness of specific matemal
care issues (e.g., components, quality and required coordination of matemal
care; appropriate delegation of dinical tasks)

* Increase awareness of the need for and effectiveness of incorporating women's
preferences into the design and promotion of family planning and matemal
health services

* Institute "awareness campaigns" to promote female education

How Cost-effective Are Information, Education, and Communications Programs in the
Area of Safe Motherhood?

Currently there is no specific information on the cost-effectiveness of safe motherhood
information, education, and communications components, but estimates can be made from
other areas, such as nutrition, health and family planning. Efforts in these areas have shown
that information, education, and communications activities, when implemented systematically
and when based on the consumer's point of view, can be highly effective, and at limited cost.
Communication efforts have led, for example, to significantly higher rates of: a) contraceptive
use, b) caloric and protein intake of young children, c) use of oral rehydration salts, and d)
use of improved facilities, such as the village-level integrated health service delivery posts in
Indonesia. The changes in practices brought about as a result of information, education, and
communications efforts have led to improvements in the nutritional status of young children,
lower fertility rates and lower diarrhea mortality rates among children. It is likely that similar
results could be achieved in the area of safe motherhood.
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On a per beneficiary basis, the cost of information, education, and communications
interventions are among the lowest. Though the research, printing and even media costs
associated with information, education, and communications are by no means cost free, they
are far lower than those of drugs, food or medical equipment. And, although information,
education, and communications as a sole intervention can be effective, when combined with
other interventions, there is a synergistic effect-both investments become more effective. In
addition, by implementing an information, education, and communications component that
encourages families, communities and health services to do more or to utilize their own
resources better, more expensive program elements can be better targeted. The biggest waste
of resources associated with health care programs occurs when drugs are supplied but not
taken and when services are available but underutilized. Information, education, and
communications helps to provide a sound return on investment in health services.

Lessons Learned

* Establish a clear mandate for information, education, and communications activities
from the outset of project design. Too often, information, education, and communications
activities are added late and suffer from improper development. Likewise, the impact of
other program activities is not maximized, because they have not had communications
support, or because the consumer's perspective, often solicited by the communication team,
had not been included, requiring major, costly adjustment mid-project.

* Carefully diagnose the overall sociocultural environment into which maternal health
communications will fit. This will prevent programs from excluding an important influential,
attempting to change practices not amenable to change for deep-rooted cultural reasons, and
insensitivity to the position of women in certain social contexts.

* Undertake well-designed qualitative research to provide women's perspectives on
maternal health issues, as well as those of other important influentials such as traditional
birth attendants, health workers, husbands, and mothers-in-law. While this may appear costly
at the outset of the program, it helps avoid expensive mid-project correction. Since
epidemiologic concerns are generally not the concerns of women, and women's perception of
their physiology may be far different from the western model, the success of a program is
dependent on the extent to which each set of priorities can be modified to create a set of
priorities shared by both program planners and potential beneficiaries. This qualitative
research should inform all aspects of the project-not just the information, education, and
communications activities.

* Pretest messages and modify in light of experience.
* Take a comprehensive, strategic approach to addressing women's health problems.

Seldom is there one answer. The strength of a program often resides in planning multiple but
complementary actions all focused on a common objective. The outcome of combining the
consumer and medical perspectives on a problem should form the basis of this
comprehensive strategy.

* Focus the information, education, and communications activities on modifying or
strengthening practices. Too often, information, education, and communications programs
provide program beneficiaries with abundant and good information, but it does not lead to
action; the beneficiaries often do not receive a clear indication of the aspects of the
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information that are most important, or how it is relevant to their lives. The information
provided must be targeted and clear in terms of the actions people should take, and why.

* Information, education, and communications strategies should move beyond
conventional health education approaches because women often do not utilize services, and
may have low literacy skills and different perceptions of problems. The use of innovative
means to reach women and creative message expression have been elements of most
successful programs.

* Involve maternal health care workers in the redesign of maternal health services based
on women's preferences. While not necessarily an information, education, and
communications strategy, programs that use qualitative research to involve health workers in
revamping services often improve their empathy with women and, hence, their
communication with women and women's families. Improving this communication, either
indirectly or through training, is key to ensuring quality of care and women's satisfaction
with services.

* Mix locally planned and run activities with a centrally run and managed information,
education, and communications program. This lesson seems particularly critical to women's
health programs, since so many of the activities needed to reduce maternal mortality require
both community involvement-to find locally viable solutions-and the involvement of the
medical community-to ensure the availability and quality of services. From the outset,
information, education, and communications programs must operate on both levels and build
in flexibility and funds for local activities.
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Appendix 6

Maternal and Perinatal Health Assessment

Maternal and Perinatal Health Status

* What is the estimated fertility rate, contraceptive prevalence rate, maternal mortality
rate or ratio, infant mortality rate, neonatal mortality rate, and perinatal mortality
rate for urban and rural areas?

* What is the prevalence of the following morbidities:
Anemia
Malaria
Hepatitis
Tuberculosis
Reproductive tract infections (HIV, syphilis, gonorrhea)
Hypertension

* Diabetes
* What are the principal causes of death in hospital/in the community of women,

stillbirths, neonates?
* What is the relative importance of each of the following as an immediate cause of

death:
Maternal mortality:
- Abortion complication
- Eclampsia
- Hemorrhage
- Puerperal infection
- Obstructed labor
- Other pre-existing conditions and infectious processes
- Anemia as a factor
- Maternal undernutrition and workload as a factor
Perinatal/neonatal mortality:
- Birth injury
- Asphyxia
- Prematurity/low birth weight (rate in hospital)
- Sepsis (general, acute lower respiratory infection, other)
- Neonatal tetanus
- Complicated labors (prolonged, obstructed, breech, transverse)
- Mismanagement of labor

* Why do women and infants die of these causes? What are the factors surrounding
pregnancy, management of labor and delivery, and care of the newborn that
contribute to high mortality rates?

* What is the cesarean section rate?
* What are the fresh stillborn levels (died during delivery) and macerated levels

(intrauterine deaths)?
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* What is the ratio of emergency deliveries to scheduled registered deliveries in
hospitals?

Utilization

* What are the patterns of service utilization for
Family planning
Prenatal care
Assisted delivery (home, clinic or hospital)

* Postpartum care for mother and newborn
* Why don't women use modern medical services?
* When do they use them?
* Which danger signs are recognized? For what and from whom do women and their

families seek care?

Access

* How physically accessible are services to the population (e.g., distance, transport,
etc.)?

* How are resources allocated and family planning, maternity and neonatal care
organized?

* What are the physical constraints to use of family planning, prenatal/postnatal
services?

D What are the sociocultural constraints to service use?
W What are the costs to clients of care?

Pregnancy/Birth/Neonatal Home Care

* What is the role of the traditional birth attendant, members of the family?
* What are the common practices that contribute to poor outcome? (prenatal, birth,

postpartum)
* What are the common home birth practices?

Management of labor
Use of oxytocics and other methods for speeding labor
Perceptions of duration of labor
Cord care-are there safe birth kits available for families?

* Neonatal care (warming, feeding, swaddling, and the like)
* What are the pregnancy and postpartum taboos and prescriptions for behavior that

affect outcome?
* What are the beliefs and conditions that dictate these practices?
* What are the breastfeeding patterns?

Immediate
Exclusive
When are other liquids and solids introduced? What are they? Why?
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Content and Quality of Clinical Care (Ministry of Health, nongovernmental orgnizations)

* What government regulations and practices govern which level of worker has
responsibility for types of relevant work (e.g., cesarean sections, manual removal of
placenta)?

* What does prenatal care consist of?
What information and services are provided?
Are women screened for risk using a standard tool? (get copy)

* When found to be high risk, are there high risk clinics?
* Are food supplementation programs targeted to pregnant women? And if so by

what criteria?
* What is the national goal for prenatal care (# of visits)?
* What is the average number of visits per woman prior to delivery?

On average, when do they initiate visits?
* What are the roles of the different health providers?
* Is there a functioning referral system?

Are there norms, protocols, forms available? If non-functional, why?
* Is there a means of communication between levels, of transport?

* Who handles obstetrical emergencies (urban/rural)? Have they had training for this?
Are there norms, protocols, forms available?

* Does postnatal care routinely indude:
Advice on breastfeeding/family planning/neonatal care?
Physical exam of mother and infant?

* Food/iron supplementation?
* What are the attitude and practices of health providers on:

Abortion?
* Adolescent fertility?

* What is the relationship between the Ministry of Health, the hospitals, the public
health facilities (health posts, health centers, hospitals), the private sector providers,
and the community health agents?

Community Outreach/Promotion/Education

* Is there any outreach into the community to find and monitor pregnant and
postpartum women? Who conducts it? How often?

* What is the role of the traditional birth attendant, community health worker or
clinic-based staff?

* What educational materials exist on (get copies and analyze):
Pregnancy/prenatal care
Safe birth
Postpartum care
Care of newbom
Tr immunization
Prevention and treatment of sexually transmitted disease (STD)
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• Maternal nutrition
* Anemia
* Breastfeeding
* Family planning

Human Resources Development

* What are health providers taught about family planning, maternal and perinatal
health?

* What materials are used for training? Assess the adequacy of those materials.
* How do traditional birth attendants and other health providers rate their own

knowledge and skills? How do their superiors rate their skills?
* What types of additional training do they ask for?
* What organizations and training entities have on-going training in family planning

and maternal health? Get copies of curricula and manuals, if possible.

Women's Status

* What are the school enrollment and literacy rates for women?
* What is their rate of participation in the formal labor force?
* What is their level of isolation from information and health services (e.g., religious,

cultural)?

Nongovernmental Organizations, Women's Groups, and Other Channels for Education and
Services

3 Are there women's groups at the community level?
W What is their principal function?

- Are they or have they been used for health education? or as community support for
maternal or other health interventions?

- What role are nongovernmental organizations playing in education and services?
What is their relationship with the Ministry of Health?

* Do they have the capacity to take on additional maternal health activities?

Other Programs in this Field

Describe the on-going and planned programs of the Ministry of Health, other national
organizations, and those of the international agencies that are relevant to family planning and
maternal and perinatal health.

For each include:
* Location
* Time frame
* Implementing organization as well as funding organization(s)
* Purpose
* Goals
* Current status
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For All of the Above

* Identify existing research and information that has been collected and try to obtain
copies of reports for review.

* Identify local experts and resource persons who could be used in training/
programming in maternal health.

* Identify materials (management information system, health education) that have
been developed that could be duplicated and used.

* Identify innovative programs and techniques that have been tried with apparent
success in the country; these make good case studies and presentations in
workshops, and may be replicable.

* Identify programs that could be tapped to strengthen on-going family planning and
maternal health activities.
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Appendix 7

Issues Related to Maternal Anthropometry

Anthropometry is the science of measuring the size and proportion of the human body. In
pregnancy, such measurements as maternal height, weight gain, or arm circumference are
good predictors of birth weight, infant survival, obstructed labor and the postpartum status
of women's health. But how big should a mother be for the best outcome? Should
recommendations be the same for developing and developed country women?

To seek answers and identify the best measurements for use now in preventive field
programs, USAID, MotherCare, the World Health Organization (WHO), and the Pan
American Health Organization (PAHO) sponsored the first-ever international conference on
"Maternal Anthropometry for Prediction of Pregnancy Outcome," at PAHO, April 23-25, 1990.
The meeting brought together over 50 experts from developed and developing country field
programs, universities, research institutions and organizations interested in maternal
nutrition including UNICEF, the World Bank, and NCHS, in addition to the sponsors.
Consensus was reached on a number of indicators. Research priorities identified will now be
pursued by analyzing existing data under a USAID, S&T/H grant to WHO for safe
motherhood activities. Proceedings of the conference were published as a PAHO Scientific
Publication (Krasovec and Anderson 1991).

Important recommendations for immediate field use are:

* Pre-pregnancy weight and weight gain in pregnancy are both critical and additive in
their effect on pregnancy outcome. Equal emphasis should be given to assuring that
both are normal. Mothers should be weighed and counselled at the many
opportunities present during child survival activities like immunization or growth
monitoring, as well as during prenatal care.'

* Although desirable, serial weighing of women over the course of pregnancy is not
feasible in many developing countries. A satisfactory alternative is to measure
weight merely twice, at least a month apart, anytime during the second or third
trimester. The exact week of pregnancy need not be known. A gain of less than one
kg per month is the danger signal, with no weight gain or weight loss being even
more severe and calling for immediate action, such as food supplementation directly
for the woman.

* Of all measurements sufficiently predictive of pregnancy outcome, arm
circumference is the most feasible to implement everywhere now. The same cut-off
point can be used to identify undernutrition in or out of pregnancy and ranges from
21-23.5 cm depending on the country or region. Because of the simplicity of arm
circumference technology, which requires only an inexpensive tape, women can
measure each other in their own homes and use the information for their own
empowerment. With arm circumference, there is no country program, survey or

1. A chart that shows relative risk as a function of weight-for-height and weight gain for both underweight and
overweight women is now being used to target supplementary food in prenatal care programs in several countries In
Latin America (Rosso and Mardones 1988).
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evaluation which need remain in the dark any longer about women's nutritional
status.

* Nutrition counselling and strategies for subsidized supplementation feedings are
needed when pregnant and lactating women are identified with substandard
nutritional status. Schools, health centers or community-based development
programs can be used for counselling and meal distribution programs.
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Appendix 8

Technical Notes and Tables

Table 1 Safe Motherhood Scorecard

Table 2 Cost: Summary Worksheet of Estimated Costs of Safe Motherhood Interventions in
Three Different Settings.

A. Demographic, economic and maternal health status indicators (pre-intervention)

B. Existing annual operating costs (pre-intervention)

C. Estimated annual costs of interventions

D. Maternal health status after interventions

E. Total annual program costs (existing plus interventions)
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Table 1 Safe Motherhood Scorecard for Developing Countries

Problem Pregnant Women Newborns

Deathi 495,000 7,000,000 (perinatal)

Pregnancy-related morbidities

Acuteb 54,000,000 (est.) Asphyxia' 3,600,000
Low birth weight' 21,000,000

Chronic

Prolapse' (women under 45) 9% (Philippines) Infection' 5% of live births
10% (Syria)
19% (Colombia)
25% (Pakistan)
56% (Egypt)

Fistula Not known

Associated

Malaria Not known

Diabetes Not known

Hepatitis Not known

Unhealthy uomen

Nutrition$

Stunted 500,000,000 (est.) -- > Low birth weight

Underweight (pregnancy weight) 56-63% (India) --- > Low birth weight

Anemia 71,000,000 -> Low birth weight/
prematurity

> Vulnerable to infections

Iodine deficiency 250,000,000 -- > Cretinism

Infaicionsh

Syphilis 3-22% (Sub-Saharan Africa) - > Fetal death (40%)
-- > Congenital syphilis (3340%)

Gonorrhea 05--22% (Sub-Saharan Africa) -- > Ophthahnia neonatorum
(30-470%)

Chlamydia 4-20 % (Sub-Saharan Africa) > Ophthalmia neonatorum
(25-50%Y)

- -> Pneumonia (5-10%)

Bacterial vaginosis 10-19% (Sub-Saharan Africa) -> Prematurity/low birth weight
(20-25%)

AIDS' 2,400,000 (Sub-Saharan > HIV/AIDS/death (25%)
Africa)

Source: (a) Lopez 1990; (b) Koblinsky and others 1992; (c) Shah 1990; (d) Tafari 1981; (e) Omran and Standley 1976,
Omran and Standley 1981, Zurayk 1991; (f) Bartlett and others 1991; (g) Leslie 1991, Anderson 1989; (h) Schultz and
others 1992; (i) Chin 1990.
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Table 2 Summary Worksheet of Estimated Costs of Safe Motherhood Interventions in Three Different Settings,
Ranging from A, Weakest Health Systems, to C, More-Developed Health Systems

A. Demographic, economic, and maternal health status indicators (Pre-intervention)

Setting

A B C

Population 500,000 500,000 500,000

Women age 15-45 75,000 75,000 75,000

Births (annual) 22,500 20,000 15,000

Birth rate (per 1,000 women of reproductive age) 45 40 30

Infant mortality rate (per 1,000 live births) 100 70 40

Maternal deaths (annual) 225 100 30

Maternal mortality ratio (per 100,000 live births) 1,000 500 200

Contraceptive prevalence rate (%) <5 <10 40

Tetanus immunization coverage (% of women age 15-45) 10 30 60
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B. Existing annual operating costs of maternal health program (pre-interventions)

Setting

A B C

Staff and costs

Hospital
Number of full-time equivalent staff 0 8.5 17.0
Average salary costs of full-time equivalent staff $3,795 $5,313
Average salary costs per hospital - $32,258 $90,321
Number of hospitals 0 1 2
Subtotal: annual hospital staff costs $0 $32,258 $180,642

Health Center
Number of full-time equivalent staff 4.6 4.6 4.6
Average salary costs of full-time equivalent staff $1,878 $3,131 $4,383
Average salary costs per health center $8,639 $14,400 $20,162
Number of health centers 1 10 20
Subtotal: annual health center staff costs $8,639 $144,003 $403,236

Health Post
Number of full-time equivalent staff 2.4 2.4
Average salary costs of full-time equivalent staff $3,063 $4,289
Average salary costs per health post $7,351 $10,292
Number of health posts 0 50 50
Subtotal: annual health post staff costs $0 $367,560 $514,620

Community/Village Level
Number VHWs/outreach workers 300 200 100
Number trained birth attendants 500 250 250
Subtotal: annual community/village level costs $0 $0 $0

(assume communities pay all salary costs)

Program Management
Number of full-time equivalent staff 0 7.1 50.0
Average salary costs of full-time equivalent staff - $5,084 $7,118
Subtotal: annual program management staff costs $0 $36,093 $355,875

Total staff costsa $8,639 $579,913 $1,454,373

Related costs: percentage of annual program operating costs 15% 25% 30%

Total related costsb $1,524 $193,304 $623,303

Total existing annual operating costs $10,163 $773,218 $2,077,676

a. Staff costs include salaries and benefits.
b. Related costs include transport, in-service training, contraceptives, pharmaceuticals, and consumable equipment
and supplies.
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C. Estimated annual costs of interventions

Setting

A B C

Operating Costs

Staff Costs

Service Delivery
Number of full-time equivalent staff 230 50 70
Average salary costs of full-time equivalent staff $1,040 $300 $4,316
Subtotal: annual service delivery salary costs $239,085 $15,000 $302,085

Program Management
Number of full-time equivalent staff 7.0 42.1 20.0
Average salary costs of full-time equivalent staff' $3,050 $2,972 $7,118
Subtotal: annual program management salary costs $21,347 $125,100 $142,350

Total staff costs $260,432 $140,100 $444,435

Related Costs

Transportation $64,430 $31,900 $0
Training $14,835 $52,068 $12,078
Pharmaceuticals, equipment, and supplies $88,500 $96,250 $20,000
Other contingencies (5% of columns ABC) $8,388 $9,011 $1,604

Total related costs $176,153 $189,299 $33,682

Total operating costs $436,585 $329,329 $478,117

Investment Costs (annualized)

Initial training $4,042 $30,500 $27,750
Vehicles $68,100 $68,000 $2,000
Construction/upgrading/equipment $21,250 $31,920 $20,000

Total investment costs $93,392 $130,420 $49,750

Total annual costs of interventions $529,977 $459,749 $527,867

a. Average salary costs of full-time equivalent staff reflect differences in level and composition of the staff. The type
of staff and their salary will vary by setting.
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D. Maternal health status after interventions

Setting

A B C

Births (annual) 19,125 13,400 9,300

Percent of original-level of matemal deaths averted 20 66 80

Contraceptive prevalence rate (%) 16 35 55

Tetanus immunization coverage (% of women age 15-45) 25 60 80

E. Total annual program costs (existing plus interventions)

Operating costs
Staff costs $269,070 $720,014 $1,898,808
Related costs $177,678 $382,533 $656,985

Total operating costs $446,748 $1,102,547 $2,555,793

Investment costs (annualized) $93,392 $130,420 $49,750

Total annual program costs $540,140 $1,232,967 $2,605,543

Interventio cost per unit
Cost per capita $1.06 $0.92 $1.06
Per woman age 15-45 $7.07 $6.13 $7.04
Per pregnancy $27.71 $34.31 $56.76
Per matemal death averted $11,777.26 $6,965.89 $21,994.46
Per matemal and perinatal death averted $1,682.47 $995.13 $3,142.07
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