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Definition

The Wodd Health Organisation (WHO) defines a ma-
ternal death as

“the death of a woman while pregnant or within 42 days of ter-
mination of pregnancy, irrespective of the duration and the site
of the pregnancy, from any canse related to or aggravated by the
pregnancy or ifs management but not from accidental or incidental

7%

canses

Maternal deaths can be categorised into two main

groups:

¢ Direct obstetric deaths: those resulting from obstet-
ric complications of the pregnant state (pregnancy,
labour and puerperium), from interventions, omis-

sions, incorrect treatment, or from a chain of events -

resulting from any of the above.

* Indirect obstetric deaths: those resulting from previ-
ous existing disease or disease that developed during
pregnancy and that were not due to direct obstetric
causes but that were aggravated by physiologic ef-
fects of pregnancy.

In practice, it is often impossible to determine the ex-
act cause of death of a pregnant or recently pregnant
woman particularly when deaths occur outside heaith
facilities. For this reason, WHO and others working in
this field often use a broader definition, namely preg-
nancy-related death. This dispenses with the need to
determine cause of death and classifies as pregnancy-
related all deaths of women of reproductive age in
which the woman was pregnant at the time of death or
had recently been so. This is more akin to the definition
of infant death, which is defined solely in terms of the
timing of the death. For all practical purposes, the dif-
ference between the two measures is minimal because
only a very small proportion of deaths of pregnant or
recently pregnant women are unrelated in some way to
the pregnancy itself. In other words, the proportion of
all deaths among these women that are incidental is very
small in almost all settings. '
Pregnancy-related death - the death of a woman while
pregnant or within 42 days of termination of pregnan-
cy, irrespective of the cause of death.

Distribution of maternal mortality

Measuring

Measuring maternal mortality

Maternal mortality incidence is usually expressed as the
number of maternal deaths per 100,000 live births (the
maternal mortality ratio), as the number of maternal
deaths per year per 10,000 women of reproductive age
(the maternal mortality rate) or as the lifetime chance
of dying from pregnancy (the lifetime risk of maternal
death). '

The most widely used measure is the maternal mortality
ratio, which only depends on the risk of dying once a
woman is pregnant, i.e. the risk of developing a com-
plication multiplied by the risk of dying from that com-
plication. The maternal mortality rate also takes into
account the annual probability of becoming pregnant
for women of reproductive age. The lifetime risk is the
most comprehensive measute as it incorporates the an-
nual probability to become pregnant, the length of the
reproductive petiod and the risk of dying a maternal
death once pregnant. It is thus a cumulative incidence.

There are five possible sources of information on ma-

ternal deaths:

1. Vital registration systems, or death notification sys-
tems

2. Hospital-based surveys, including health manage-
ment information statistics (HMIS)

3. Population-based surveys, including the sisterhood
method

4. Community-based continuous surveillance systems

5. Reproductive Age Mortality Studies (RAMOS)

Ad 1. Vital registration systems are seldom available on
a wide scale in developing countries. Even whete they
exist, they tend to under-report death or provide no in-
formation on cause of death or pregnancy status, which
makes it impossible to classify a death as maternal.

Ad 2. Hospital-based surveys or HMIS statistics use
data about patients who deliver in a health facility?. For
Malawi, this means that 45% of births are missed, be-
cause they occur outside a health facility.  In addition,
in-hospital deliveries usually concern a selection of
high-risk women or emergency admissions. Together,
these lead to a considerable but unknown bias in the es-
timate. They are very useful however to investigate the
factors contributing to in-hospital maternal deaths.
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Ad 3. Population-based surveys are less biased, but
because a maternal death is a rare event, they require
- very large samples (often > 50,000 births), which makes
them very costly — or when a large sample-size is not
feasible, they produce imprecise estimates. A way to
overcome this problem is to use the sisterhood-method
°. Because one respondent provides information about
several other women, the sample size can be reduced to
less than 4,000 households. In the indirect sisterhood
method adult female respondents are asked four simple
questions about how many sisters reached adulthood,
how many have died, and whether they wete pregnant
around the time of death. The overall estimate relates
to a point in time around 10-12 years prior to the sur-
vey. The direct sisterhood method asks more elabo-
rate questions about age at death and time of death
and therefore allows estimating maternal mortality for
a narrower time period. The most reliable estimate is
around seven years before the survey. This latter one is
used in the Malawi DHS.

Ad 4. Community-based surveillance systems (i.e. lon-
gitudinal studies) are also costly, but have the ability to
provide current estimates, and insight into the determi-
nants of maternal death.

Ad 5. RAMOS surveys assess the extent and causes
of maternal mortality by identifying and investigating
the causes of death of all women of reproductive age,
using a variety of sources of information on maternal
deaths, e.g, civil registers, health facilities, community
leadets, schoolchildren, religious authorities, undertak-
ers, cemetery officials etc These are an economical way
of measuring maternal death provided it is possible to
trace deaths in women of reproductive age.

Currently, the IMMPACT programme (Initiative for
Maternal Mortality Programme Assessment), based at
the University of Aberdeen, is working on enhanced
methods and tools for measuring maternal mortality
and its underlying processes and on generating evidence
on effective and cost-effective strategies for reducing
maternal mortality*. IMMPACT collaborates with sev-
en developing countries, of which Malawi is one. As a
consequence, within the next few years, Malawi should
have its own tailor-made measurement and evaluation
methodologies for maternal mortality.

Measuring the pr ocess of emergency obstetric
care

Because of the difficulties in timely and accurate meas-
urement of maternal mortality, it is not a suitable indi-
cator to evaluate the effectiveness of obstetric interven-
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tions. WHO suggests the use of the following 6 process
indicators® :

1. Number of facilities: at least 4 basic emergency ob-
stetric care (EmOC) facilities © and 1 comprehen-
sive EmOC facility” per 500,000 population

2. Geographical distribution: proper -distribution so
that 4 basic EmOC facilities and 1 comprehensive
EmOC facility serve a catchment area of 500,000
population

3. Proportion of births in EmOC facilities: at least
15% of all births in the community

4. Met need for EmOC services: all women with
emergency obstetric complications are treated in an
EmOC facility

5. Caesarean Section as percentage of all births: be-
tween 5 and 15%

6. Case fatality rate: proportion of women with ob-
stetric complications admitted to a facility that dies
is less than 1%.

Malawi was one of the first countries to evaluate their
use in practice, i.e. in the Safe mothethood Project 817,

Global maternal mortality

More than one woman dies every minute from compli-
cations of pregnancy and childbirth somewhere in the
wotld, i.e. 585,000 women annually ' TLess than one
percent of these deaths occur in developed countries,
demonstrating that they could be avoided if resources
and services were available. The lifetime risk for wom-
en in Africa is 1 in 16, as compared to 1 in 1,800 in
developed countries ' This makes maternal mortality
the health indicator with the widest disparity between
developed and developing countries.

Maternal mortality in Malawi

In Malawi, the number of maternal deaths has been es-
timated using hospital-based surveys and population-
based surveys. The results of these studies, sorted by
setting and year of the study, are presented in table 1.

In addition, large community-based surveillance sys-
tems are currently being implemented by the Karonga
Prevention Study of the London School of Hygiene
and Tropical Medicine in the South of Karonga Dis-
trict and by the Centre for Reproductive Health of the
College of Medicine in the Lungwena area in Mangochi
District.

Estimates from hospital-based studies, concerning the
period 1977 to 1990 range from 32 to 945 maternal
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Table 1. Maternal mortality rate, population based and hospital based studlies in Malawr

Reference Setting Method Year Maternal MMR
Deaths
Population based-surveys
Chipangwi 1992 2 Community, Thyolo indirect sisterhood 1989, but refersto 150 409
method approx 1976
McDermott 1996 13 Four ANC in Mangochi district Prospective population based  September 1987 15 398
survey among ANC attendees - July 1989
Malawi DHS 1992 *  Random sample within 6 region/  Direct sisterhood method 1992, butrefersto 71 620
urban rural strata 1986 - 1992
Malawi DHS 20022  Random sample, but with over- Direct sisterhood method 2000, but refersto 344 1120
sampling for 11 districts 1994 - 2000
Hospital based surveys
Bullough 1981 ' All health facilities, Central Region  Retrospective hospital based 1977 118 263
survey
Knowles 1988 1 Ekwendeni Hospital Hospital survey 1976 - 1985 30 344
WHO 1985 Six district hospitals, countrywide ~ ? 1983 34 269
Keller 1989 Kamuzu Central Hospital, Liongwe  Retrospective hospital based 1985 77 945
survey
Knowles 1989 Ekwendeni Hospital Hospital survey 1986 - 1988 1 32
Driessen 1990 * Two central, 5 district and 5 mis- Retraspective survey 1089 214 113
sion hospitals
Kempf 1990 % Mulanje Mission Hospital Hospital survey 1989 21 411
Wiebenga 1992 % Queen Elizabeth Central Hospital ~ Retrospective (1989) / prospec 1989 - 1990 151 529
tive (1990) hospital survey
Sangala 1992 Kamuzu Central Hospital Retrospective survey 1990 74 Not
speci-
fied

deaths per 100,000 live births. More recent estimates
have not been found.

The MMR estimated from community surveys in the
cighties to early nineties vatied from 398 to 620. For
the late nineties only the MDHS estimate of the MMR
is available, which is 1120 maternal deaths per 100,000
live births.

Causes and determin ants of m aternal mortal-
ity

Global causes of maternal mortality

Actross the globe the causes of maternal deaths are strik-
ingly similar, although their relative importance vaties
between countries (figure 1). Highty percent of deaths
are due to direct causes, i.e. obstetric complications, in-
terventions, omissions ot incorrect treatment. QOut of
all maternal deaths over sixty percent occur post-par-
tum especially in the first week after delivery?

Causes of maternal mortality in Malawi
The same causes of maternal deaths that are found glo-

bally are seen in Malawi.

Table 2 presents the results from three hospital-based

studies in the late cighties and early nineties 19,21,22,
one hospital- based study from 200126 and one com-
munity-based study concerning 1998-2001.27 'Two
studies were not included because information about
cause of death was available for only 6 patients ' ot
reporting was efratic.

A maternal death is often characterised by a chain of
events leading to death. For example, a woman might
undergo a caesarean section for obstructed labour and
die of postoperative sepsis. The cause of death is then
the first event, in this case obstructed labout. In one of
the studies %, this classification method seemed not to
have been practiced throughout. Its results were there-
fore retabulated from the reported data.

The three most important causes of death in the three
earlier hospital studies were sepsis, complications of
abortion and obstructed labour, sometimes resulting in
ruptured uterus. In the later hospital study, the relative
importance of deaths from abottion appears to have
declined, possibly because of higher uptake of family
planning methods and consequently fewer unwanted
pregnancies.?

The community based study by Hofman, which tracked
both deaths that occurred in the community and in-hos-
pital, haemorrhage and ruptured uterus wete a much
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Ligure 1. Global distribution of causes of maternal mortality
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¥ Other direct causes include: eciopic pregnancy, embolism, anassthesia related
* ndirect causes include: anemia, malaria, AIDS, heart disegse

more important cause of death. This is a reflection of
the acute nature of these complications. Often acute
care (within 2-12 hours for haemorrhage and within
one day for ruptured uterus) is not available in time and
thus a higher proportion of these maternal deaths oc-
cur in the community. The Farish study identified deaths
through interviews with community members only and
may have underreported those maternal deaths that oc-
curred in the hospital, e.g. through RU and obstructed
labour. As for the indirect causes of death, no major
changes seemed to have occurred within the last ten
years, with the exception of AIDS that seems to be
diagnosed mote often. However, the real contribution
of AIDS to the incidence of maternal mortality cannot
be estimated from these studies. Already in 1990 Wie-
benga commented that in more than half of all puet-
peral sepsis cases HIV was thought to have contributed
to death. Also more than half of meningitis cases and
all pulmonary IB and septicaemia cases were thought
to be HIV-associated ?'. Indeed, there is circumstantial
evidence from the 1992 and 2000 demographic and
health surveys '** that the HIV epidemic has contrib-
uted substantially to the rise in maternal mortality in the
1990s?- It has been suggested that this is not only a di-
rect effect but that the epidemic also leads to decreased
quality of care resulting from crowded health facilities

due to HIV-related illnesses and loss of staff, see Sepsis
is becoming the leading cause of death where HIV is
prevalent.

Haemorrhage

Patients with haemorrhage should be treated as emer-
gencies in health facilities. Both types, ante partum
haemorrhage (APH) and postpartum haemorrhage
(PPH), require urgent intervention, because the esti-
mated average time to death is short (i.e. 12 hours for
APH and 2 hours for PPH). Therefore, factors that de-
lay timely access to appropriate care often contribute to
death, e.g. limited knowledge of danger signs, delayed
decision making, lack of transport and money for fees
and delay in receiving care at the health facility. The pa-
tient needs to be resuscitated and the bleeding stopped,
if necessary operatively. Tack of blood is often an
important contributing factor to deaths from haemor-
rhage, especially in small or anaemic women, who toler-
ate blood loss less well.

Ante partum hacmorthage (APH)

APH is defined as bleeding from the genital tract after
28 weeks gestation and before the birth of the baby.
Causes include placenta praevia (when the placenta
covers all or part of the cervical opening), abruptio
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7able 2 Causes of maternal mortality in Malawi

Direct deaths (% of all deaths) Indirect deaths (% of all deaths) Unknown or
Reference Haemor. Sepsis RU & Abortion  Other Anaemia Mening. AIDS Other fortuitous (% of
all deaths)
Obst. Lab.
Weibenga® QECH, 1989 - 4% 13% 7% 17% 5% 5% 9% 4%  24% 15%
1990 2!
Driessen, hospitals, 1989 10% 12%  14% 18% 6% 8% 3% 2% 17% 10%
Sangala, KCH, 1990 22 14% 24%  15% 18% 1% 8% 3% - 8% -
SMP, Hospitals, 2001 26 1% 20%  15% 6% 13% 9% 7% 9% 9% 3%
Hofman, community, 1998  30% 5% 30% 14% % 1% 5% - - 2%
-2001 27 _
Farish®, community, 2003  33% 7% 7% ™% 1% 7% % 13% 7%

* Percentages do not add up to 100% due to rounding

placentae (when the placenta loosens from the uterus
wall before the baby is born) and ruptured uterus. Data
about the occurrence of these separate causes for APH
in Malawi were not found.

Postpartum Haemorrhage

The most common site of bleeding in PPH is the pla-
cental bed, because the uterus does not contract well.
This can happen because of too rapid separation of the
placenta (e.g. by pulling on the umbilical cord), a retained
placenta (a placenta or placental part that is not deliv-
ered within two hours after delivery of the infant), high
parity, prolonged labour, twin delivery, polyhydramnios,
anaesthesia or even a full bladder. PPH might also orig-
inate from lacerations that developed during childbirth,
e.g. vulval or vaginal tears, from breakdown of the uter-
ine wound after caesarean section or ruptured uterus
or from sloughing of dead tissue following obstructed
labour. Itis not known for Malawi what is the conttibu-
tion of these separate causes for PPH.

Sepsts

Puerperal sepsis can be caused by different micro-or-
ganisms, e.g, sexually transmitted micro-organisms,
large bowel bacteria or skin bactetia. Risk factors for
sepsis include poor hygiene during delivery (see para-
graph 3.5.2), manipulations high in the birth canal, pre-
mature rupture of membranes, delivery through caesar-
ean section and the presence of dead tissue in the birth
canal after delivery.

Obstructed labour and ruptured uterus (RU)
Obstructed labour may lead to ruptured uterus. Phil-
lips, in an overview of 194 women treated for a rup-
tured uterus in Mulanje Mission Hospital between 1974
and 1982, found a mortality rate of 10.3%; this figure
was due largely to ruptured uterus, primigravidity, and
being in shock when admitted %.

Abortion

The main risks associated with induced or spontaneous
incomplete abortion are the same as those of delivery,
i.e. infection and bleeding. However, for induced abor-
tion, lack of adequate family planning can be seen as a
risk factor, because without unwanted pregnancies, no
induced abortions would be carried out.

A study in Kamuzu Central Hospital reported that ad-
missions for abortions constituted 40% of all admis-
sions to the gynaecology ward. Seventy-one percent
occurred in first trimester. Incomplete abortions made
up 85% of total and of these women, 38% were septic
on arrival. One third needed blood transfusion. Thirty-
three cases (5.5%) were obvious induced abortions, 30
had sticks introduced in the vagina by traditional heal-
ers and three admitted having taken ‘home medicine’.
This is most likely an underestimation. Of the wom-
en with induced abortions, 72% were schoolgitls. The
case fatality rate among women with obviously induced
abortions was 9% and the overall case fatality rate was
0.5%%. In another study, performed in Queen Eliza-
beth Central Hospital in Blantyre, Kamuzu Central
Hospital in Lilongwe, Ekwendeni Mission Hospital in
Mzuzu and Mangochi District Hospital, a total of 1325
incomplete abortions were recorded. No distinction
was made between spontaneous and induced abortions.
Again, two thirds occurred in the first trimester, the me-
dian age of women was 25.5 years (28% was younger
than 20 years), median parity was 2 and a large major-
ity of women were married. The facility based abortion
case fatality rate was 2%. The most frequent occurting
presenting complications according to service provid-
ers were Jocalised infection, haemorrhage and sepsis *.

Hypertensive disorders of pregnancy (HDP)

HDP include pregnancy-induced hypertension (hyper-
tension that occurs after 20 weeks gestation in a nor-
mally normotensive woman), pre-eclampsia (pregnan-
cy-induced hypertension with proteinutia and possibly
oedema, headache and visual distortions) and eclampsia
(pregnancy-induced hypertension with convulsions).
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The risk of HPD is increased for primiparous women,
women who have suffered proteinuric pre-eclampsia in
a previous pregnancy, in women with a positive family
history, obesity, multiple gestation or excessive weight
gain in pregnancy. However these factors in combina-
tion cannot adequately predict which individual woman
will develop HDP. The wide variety in case fatality rates
between countries (e.g, 7-25% in Africa and 1.4% in Swe-
den) implies that differences in care influence outcome.
Confidential enquiries suggest that women who die of
HPD have usually received substandard care, including
failure to diagnose the condition until late in pregnancy.
Measurement of a rise in arterial blood pressure is the
most sensitive screening test for diagnosing HDP. Be-
cause baseline initial blood pressure measurements are
often lacking in Malawi, the combination of proteinuria
and repeated diastolic pressure > 90 mm Hg, or >110
mm Hg at a single reading is considered to represent
mild and severe pre-eclampsia respectively . Women
with convulsions are all treated as having eclampsia,
unless another diagnosis is confirmed. No information
was found on the incidence of HDP in Malawi.

HIV /AIDS

Complications of both early and late pregnancy have
been reported to occur more often in women infect-
ed with HIV, e.g. spontaneous abortion, ectopic preg-
nancy, preterm laboutr, preterm rupture of membranes,
abruptio placentae and postpartum infectious compli-
cations.”® Infectious morbidity after caesarean section
in HIV positive women was increased in a Rwandan
study, with associated higher maternal mortality *. See
chapter on HIV/AIDS chapter for more information
on the distribution of HIV in pregnant women.

Global determinants of maternal mortality

The MMRs?? express the risk of dying a maternal death
once a woman is pregnant. Her lifetime risk of mater-
nal death will also depend on the number of times she
becomes pregnant.

Basically, three determinants together constitute the
risk of maternal mortality:

1. The likelihood of a pregnancy occurring

2. The likelihood of a complication arising

3. The successful management of a complication
Globally, women in Africa have the highest life time risk
of maternal death because high mortality rates are cou-
pled with high fertility.

Maternal death is nearly always multi-causal. Even
where only one clinical cause of death can be identified,
often several behavioural or socio-cultural/ economical

factors have contributed to that death.

Ad A. Likelihood of pregnancy occurring

The likelihood of pregnancy depends on the fertility
pattern in a country or region. This pattern is deter-
mined by the fertility preferences and the unmet need
for family planning, Both of these depend on women’s
educational status and rural / urban location. Obvi-
ously the difference between wanted and actual number
of children is largest for those women who have the
greatest unmet need for fertility control.

Ad B. Likelihood of a complication arising

Although every pregnant woman runs the risk of de-
veloping a complication during pregnancy, delivery or
puerperium, complications are more common among,
teenagers, older women, women in their first pregnancy,
women in their fourth or higher pregnancy, women with
short birth intervals, short women and women who had
a complication during a prior pregnancy.

Most of these factors are mere proxies' for underlying
problems that increase the risk of maternal death.

Whereas these risk factors and proxies are useful in es-
tablishing which groups of women are at higher risk,
they fail to correctly predict the risk for individual
women. Although women in the high risk group have
relatively more complications, in absolute numbets,
more complications occur in the low-risk group. Also,
many women who have one or more risk factors never
develop a complication and conversely, of women who
do develop a complication many had not been identi-
fied as being at high risk. Furthermore, most complica-
tions cannot be prevented. This so-called high-risk ap-
proach has therefore been abandoned. Whereas some
risk screening is still useful (e.g. asking about compli-
cations in previous pregnancy), presently the general
consensus is that every pregnancy faces risk and thus
availability of and access to essential obstetric care is
paramount.

Ad C. Successful management of a complication.

Most obstetric complications cannot be predicted nor
prevented, but neatly all can be successfully treated.
Availability, accessibility and quality of care are there-
fore crucial determinants for the prevention of mater-
nal mortality. To describe the factors associated with
acquiring timely care, the conceptual framework of the

Three Phases of Delay is useful * These concern:

1. Delay in the decision to seek cate
2. Delay in the arrival at a health facility
3. Delay in the provision of adequate care
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Ad 1. Factors that delay the decision to seek care on
the part of the individual, the family or both include: the
centre of decision making (individual/spouse/relative/
family); the status of women; illness characteristics; dis-
tance from the health facility; financial and opportunity
costs; previous experience with the health care system;
perceived quality of care.

Ad 2. Delay in reaching the health facility depends on
distribution of facilities, travel titme, availability and cost
of transportation and condition of roads.

Ad 3. Receiving adequate care at the health facility can
be delayed by inadequacy of the referral system, short-
age of supplies, equipment and trained personnel and
competence of the available personnel.

Determinants of maternal mortality in Malawi

Biological determinants

Cephalopelvic disproportion (CPD) and malpresenta-
tons

CPD and malpresentations are often the underlying
cause of prolonged and obstructed labour, which may
lead to ruptured uterus For the women who ruptured
an intact uterus in Phillips” study *» factots conttibuting
to the uterus rupture included cephalopelvic dispro-
portion, malpresentation, prolonged labour, and herbal
oxytocies.

In general, the following patients are at higher risk of
CPD: nulliparae who are short, have a deformity of the
spine or leg or who carry a large baby, multiparae with
a history of caesarean section, symphysiotomy, vacuum
extraction or forceps delivery, prolonged or difficult
labour, repeated fresh stillbirths or neonatal deaths at
term, or a large baby. WHO recommends to refer short
nulliparae, women with a poor obstetric history and
nulliparae younger than 17 years, especially if they are
single, to deliver in an appropriate facility. In a study
conducted in the Lower Shire Valley, CPD was present
in 2.3% of pregnant women.” Nulliparous women,
babies weighing more than 3400 grams and women
shorter than 155 cm were at increased risk for CPD.

Nuttitional status

Chronic protein energy malnutrition throughout child-
hood and adolescence leads to stunting which is associ-
ated with impaired pelvic growth and thus contributes

to cephalo-pelvic disproportion. The micronutrient de-
ficiencies that appear to be most common and most
important in preghancy are iron deficiency and folate
deficiency, which both are an underlying cause of anae-
mia in pregnancy (see Anaemia in Pregnancy chapter).
Refer to nutrition and anaemia chapters for a distribu-
tion of these macro- and micronutrient deficiencies in
Malawi.

Behavioural determinants

Fertlity preferences and use of family planning meth-
ods

Because every pregnancy carries a risk, a lower fertility
would result in less overall risk of maternal mortality.
The ideal family size as measured in the 2000 MDHS
was 5.2, which is more than one child less than the actu-
al fertility rate of 6.3 children. The wanted fertility was
highest in Mangochi (6.7) and lowest in Blantyre (3.3).
The difference between wanted and actual number
of children was highest in Salima and Lilongwe (1.3)
and lowest in Karonga, Mangochi and Thyolo (0.7).
This difference was also greater for rural and for less
educated women. The curtent total fertility rate of 6.3
constitutes a decline of 6 percent over the last decade.
The decline in fertility was more pronounced in urban
(18 percent) than in rural areas (3 percent). The actual
number of children in a family correlated well with the
family’s fertility preferences 2. .

A wide variety of family planning methods exists,
which can be grouped into modern methods and tra-
ditional methods. Modern methods include shott-term
methods (female or male condom, oral contraceptives,
spermicides, diaphragms), long-term methods (inject-
able contraceptives, contraceptive implants, intrautet-
ine devices, Lactational Amenorrhea Method (LAM))
and permanent methods (male or female stetilisation).
Traditional methods include periodic abstinence, with-
drawal and local methods such as herbs and strings.

Acquiring knowledge about fertility control is an im-
portant step toward gaining access to and then using
a suitable contraceptive method in a timely and effec-
tive manner. According to the 2000 MDHS, knowledge
of several modern methods of family planning (i.e.
the pill, injectables, condoms and female sterilisation)
was high among married women and men and among
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women and men who were unmarried but had sex be-
fore. Other methods like male stetilisation, diaphragm
and implants were less well known. People who had not
had sex were less knowledgeable about family planning:
17% of women and 12% of men did not know any
modern family planning method. Thirty-nine percent
of married women and 56% of married men had ever
used a modern method of family planning, in order of
decreasing frequency: injectables, the pill, the male con-
dom and LAM. The percentage of ever users of contra-
ceptive methods was marginally higher among unmar-
ried men and women, and the choice of methods was
slightly different, i.e. in order of decreasing frequency:
male condom, injectables and the pill.-

There has been a quadrupling of modern contraceptive
use over the last decade: from 7% in the 1992 MDHS
and 14% in the 1996 MKAP survey to 26% in the 2000
MDHS, both among currently married and unmarried
women.2,14, This increase was mainly due an increase
in use of injectables. An additional 5% of married
women and 1% of unmarried women used traditional
contraceptive methods. The current use of modern
contraceptives was higher in urban (38%) than rural ar-
eas (24%). Use varied widely per district, with highest
use in Blantyre (38%) and lowest in Salima (16%0), Man-
gochi (17%) and Karonga (17%). Uptake also increased
with higher education and a highet number of living
children.

Deciston making to go to health facility

Delay in decision making to deliver in a health facility
was a contributing factor to 77% of maternal deaths
in the community based Nankumba study.27 Qualita-
tive research by the SMP suggested that decision mak-
ing patterns vary between districts in South Malawi. In
many matrilocal socicties (like the Yao in Mangochi, the
- Mang’anja in Chikwawa, and the Lomwe and Mang’anja
in Phalombe, Chiradzulu and Zomba) where the hus-
band goes to live with his wife’s family after marriage
and thus his relatives often live far away, the wife’s rela-
tives (especially the uncles) are important decision mak-
ers. In the latter three districts, the husband was rated
- as second most important decision maker by women,
but as most important by men. However, among the
Yao in Mangochi, the husband’s relatives also play an
important role: they need to witness whether the labour
is prolonged, because this is believed to be proof that
the child is not the husband’s. Especially in Mangochi,
where girls marry and get pregnant at a very young age
and thus experience prolonged labour more often, this
leads to many complicated deliveries occurring at home.
In complicated deliveries, husbands are the main deci-
sion makers in 40% of cases in Blantyre and 68% in

Nsanje (with a predominant patrilocal Sena population).
In normal deliveries however, the woman herself most
frequently decides where to go for delivery. In many so-
cieties the husbands play an important role in providing
material and financial support during delivery, and may
therefore in practice have a large influence on delivery
site. Apart from these gender and hierarchical aspects,
other factors also influence the decision to go to the
health facility, i.e. distance to health facility, perception
of danger signs), previous expetience and perceived
quality of care.

Infection prevention practices

With sepsis as a major cause of in-hospital maternal
deaths, unhygienic practices are an important determi-
nant of maternal mortality. A 2000 report by the East,
Central and Southern Africa College of Nursing (HCA-
SON) of seven health facilities and three schools of
nursing in Malawi showed that the only national infec-
tion prevention guidelines that existed were those of
the National AIDS Commission, but these were not
known to most health care workers. In most hospitals,
infection prevention (IP) committees were lacking, no
monitoring systems were in place for nosocomial in-
fections, knowledge about IP was limited and practices
were inadequate. Although some staff had had train-
ing on IP (mostly as part of family planning training),
follow up training and supervision (e.g. by an infection
control coordinator or committee) were absent . An-
other study by the Safe Motherhood Project done in
2000 in the maternity watrds of health facilities in the 12
districts in the Southern Region confirmed these find-
ings. An in-depth study of infection prevention pet-
ceptions and practices was done at Mangochi District
Hospital, after the Safe Motherhood Program provided
training on IP to improve staff’s knowledge and aware-
ness. It tevealed that general knowledge was good, but
knowledge about details and implementation of knowl-
edge was poor. Health care workers believed that most
infections arise outside of the hospital after home de-
liveries. Much emphasis was being put on availability of
supplies rather than on their appropriate use. Shortage
of staff led to overworked nurses whose most pressing
concern was to attend to all the deliveries occurring at
the same time, with no time or attention for infection
prevention. Also nursing duties were delegated to sup-
port staff (e.g. changing intravenous fluid), who had not
been trained on infection prevention. Supervision was
weak and hospital management had little or no role in
the implementation of infection control *.

MOH in cooperation with JHPIEGO started training
staff in IP and in the quality improvement process in
2001 in the four central hospitals and in Chiradzulu
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District Hospital, St. Johns hospital and Likuni Hos-
pital, resulting in steady progress in achievement of
performance standards in all hospitals and three sites
achieving standards for external recognition. This pro-
gram was extended to Chitipa, Rumphi, Nkata Bay, Mz-
imba, Karonga, Salima and Mulanje District Hospitals
in 2004 and will be further expanded to include more
hospitals and NGOs in the near future.

Previous expertence with health care system

Women in focus group discussions in Zomba, Pha-
lombe and Chiradzulu Districts who had previously
delivered in a health facility expressed a preference for
institutional delivery for future pregnancies, because
of perceived better management of complications.
Women who had only delivered at home did so because
they had never experienced any problems, because they
wanted to avoid rude nurses, were afraid for a caesarean
section and because of the unlimited support available
at home *. Findings from Thyolo, Mangochi and Chik-
wawa were similar®.

Percetved quality of care

Like anywhere in the world, the perceived quality of
cate in delivery services in Malawi consists of percep-
tion about technical quality and the interpersonal com-
munication with which it is delivered. Clients in Blantyre
and Nsanje ranked good reception/staff behaviour and
prompt, appropriate care as the most important factors
for quality obstetric care. Whereas reception was often
received as poot, still more than 90% were satisfied with
the care provided. Many women had delivered alone or
telt they had been insulted by staff. Also, the major-
ity of staff themselves admitted they were often rude,
reasons for which were poor working conditions, inad-
equate staffing levels and long working hours.*! In an
SMP needs assessment study in Zomba, Phalombe and
Chiradzulu districts, women mentioned health workers’
unwillingness to assist pregnant women, beating preg-
nant women especially when they are in labour, rude-
ness, performing operations while drunk, use of abu-
sive language, disctimination of poor women, delays in
treating women and lack of privacy and confidentiality
as important barriers. Reception was said to be better at
CHAM health facilities than government facilities and
also TBAs were said to humbly treat and assist pregnant
women * .CHAM was also perceived to offer cleaner
facilities and always have drugs, but the user fees are a
strong deterrent . Similar to Nsanje and Blantyre, re-
spondents did perceive the quality of technical care to
be better at health facilities than at TBAs *. In an evalu-
ation of delivery preferences among women attending
ANC at Nankumba health centre in Mangochi district,

95% of women indicated they wanted to deliver in the
health centre, mainly because they expected quick refer-
ral to the hospital in case of problems. However, only
29% actually delivered there, mainly because they real-
ised too late they were in labour (62%) or because the
health centre was too far (27%) *.

Perception of danger signs

In several needs assessment reports for SMP, knowledge
about danger signs in the population was low: only 15%
recognised bleeding and 0% recognised sepsis / fever
as a danger sign. Community members with knowledge
about danger signs were twice as likely to deliver in a
health centre as those with minimal knowledge *'.

Socio-cultural and socio-economic determinants

Women’s socio-economic status

Poverty level has been shown to have a strong asso-
ciation with maternal mortality. In Indonesia, the risk
of maternal death in the poorest group was 3-4 times
that of the richest group. In contrast, a recent review
of poverty and health finds little difference in maternal
mortality rates between the rich and poor (figure 2).*
For this analysis called the familial method of assess-
ing the effect of wealth on maternal mortality, an as-
sct score is compiled using data from the DHS survey
for each household, which is ranked and placed in one
of five equal groups from a poorest quintile group to
a richest group. The survival history of each sister is
recorded in the previous five years and maternal mor-
tality calculated. The method is called familial because
the method categorises the wealth of the sister of the
women who died or remain alive.

This equality occurs despite the fact, as shown in the
Integrated Household Survey that poor women have
more children than non-poor women, even when ad-
justed for education level (figure 3) *.

Education level itself is an important determinant of
access to family planning and obstetric care services.
In the SMP, higher institutional delivery rates were
observed in districts with higher female literacy rates.
Number of yeats of education showed a dose response
relation with maternity service attendance: women with
primary, secondary or higher education were 4, 5 and 7
times more likely to use services than women without
education ',

It has been stipulated that a woman’s social status also
influences how much control she takes over her own
fertility. From the MDHS 2000 it appeared that the use
of family planning slightly increased with an increased
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number of decisions in the household in which a wom-
an has a final say .

Urban / rural residence

Residence influences several determinants of maternal
mortality, e.g. use of family planning, unmet need for
family planning, access to health facilities and access to
skilled attendants at birth,

Access to family planning

According to the 2000 MDHS, the unmet need for fam-
ily planning among married women was 30%, 17% for
child spacing and 13% for limiting child bearing. The
unmet need among unmarried women was much lower,
ie. 4 percent. The unmet need for family planning was
similar for all age groups, except that it was a bit lower
for women approaching the end of their reproductive
life. Unmet need was higher in rural than urban set-
tings and for women with lower education and vatied
between districts, with Blantyre having the lowest un-
met need (22%) and Salima the highest (35%)% Of the
total demand for family planning, only 51% was met,
although this represents a dramatic increase from the
26% measured in 1992, indicating that the coverage by
family planning services has improved considerably.
Demand satisfied was highest in Blantyre district (65%)
and lowest in Salima (35%)? In the abortion study de-
scribed in paragraph 3.2.4, most providers thought that
offering post-procedure FP services was important, but
comprehensive services did not exist in these hospitals.
Wheteas 25-78% of providers said that information
about where to get FP in the community was offered
to patients, only two of the 50 patients interviewed re-
ceived such information *..

Distance to health facility; availability of transport and
Lransport costs '
Distance to a health facility can be an obstacle to reach-
ing the facility, or it can act as a disincentive to try seek-
ing care *. A ‘distance decay curve’ exists, meaning that
the farther away people live, the less likely they are to
use a health facility. However, utilisation of health serv-
ices is not a function of distance alone, but also of costs
and quality (see rest of this paragraph).

Patient’s delay (this may include a delay in the decision
to go to the hospital) was the principal avoidable factor
in 19% of the maternal deaths in Driessen’s study ' in
15% of deaths in the Safe Motherhood Study % and in
16% in the Wiebenga study *.

Although the question was not specifically about prob-
lems during delivery, the 2000 MDHS asked women
about big obstacles in accessing healthcare for them-
selves 2 The time required getting to the health facility,
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the availability of transport and the cost of transport
were mentioned by 56, 52 and 60 percent respectively.
A higher number of children, low education, rural resi-
dence, living in the Central region or Southern region
were all associated with reported less access to health
facilities due to time and cost constraints. An SMP
needs assessment in the 12 districts in the Southern re-
gion showed that most women lived 2 to 5 km from
a health facility, and that walking was the main form
of transport, irrespective of the severity of the obstet-
ric condition. One third of women took longer than 2
hours to reach a health facility and one tenth took more
than 4 houts *'.

Availability of blood for transfusion

Lack of blood contributes to death from haemorrhage,
especially in anaemic women. In the SMP study in 18
hospitals in the Southern Region, lack of blood for
transfusion was the principal avoidable factor in 18%
of maternal deaths® In the Nankumba Safe Mother-
hood Project it was a contributing factor in 32% of ma-
ternal deaths,

Avatlability and quality of skilled attendants

A Millennium Development Goal is to have 80% of
deliveries assisted by an attendant with midwifery skills
by 2010. Because home delivery by skilled attendants
is rare in Malawi (TBAs are not considered skilled at-
tendants), this percentage roughly corresponds to the
percentage of institutional deliveries. However, due to
staff shortages, deliveries in health centres and hospitals
might not always be performed by a person with mid-
wifery skills, but by e.g. a ward attendant. According to
the 2000 MDHS, 55% of deliveries in the five years pre-
ceding the survey were assisted by a skilled birth attend-
ant.2 This proportion varied hugely per district, from
less than 45% in Karonga and Kasungu to over 80% in
Blantyre. Urban residence was associated with a higher
percentage of pregnancies assisted by a skilled attend-
ant (82% versus 52% in rural areas). These data are
self-reported by interviewed women and might there-
fore be subject to the woman’s interpretation of what
constitutes a skilled attendant. The survey also found
higher rates in richer families with little change since the
ptrevious DHS in 1992.

In the 2003 HMIS data, which uses reports by hospi-
tals, the estimated percentage of deliveries assisted by a
skilled attendant was 41 %, ranging from a low of 22%
in Chiradzulu to 84% in Rumphi. There may have been
considetrable undetreporting in some districts. The SMP
project reported that the percentage of institutional de-
liveries in the Southern Region increased from 34% in
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Figure 2
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1998 to 57.4% in 2001.

Staff shortages severely affect the quality of care in Ma-
lawi, The vacancy rate for registered nurses was 47% in
1998 and has likely grown bigger. Ostergaard described
that the two main forms of losses are that midwives
die or go abroad. The latter is also a loss in quality as it

is the more experienced midwives who emigrate. Inad-
equate remuneration was the main ‘push factor’ and the
midwives who did stay used multiple coping strategies
to supplement their income, e.g. accessing training al-
lowances and emergency loans, running small business-
es, sell food or pharmacy drugs to patients and doing
shifts in the private sector. These often had negative im-
pact on the quality of care due to the opportunity costs.
Poor working conditions, lack of career structure and
lack of job satisfaction were also found to contribute
to poor retention. The main ‘pull factors’ that attract
midwives to stay with the MOH were the retirement
package, access to postgraduate training, flexible leave
policy and job security.

The effects of a course on life saving skills by SMP were
evaluated by MacLean for SMP in 2000. The course
resulted in increased knowledge, but understanding of
critical concepts and clinical skills remained substand-
ard. For example, although two thirds of respondents
accurately prioritised the first action in the management
of PPH (rub up 4 uterine gontraction), only 9% cor-
rectly prioritised all subsequent actions. MacLean con-
cluded that the SMP course laid a good foundation for
improving quality, but that to be effective, this course
should be followed-up by teaching on clinical practice
and analytical thinking that leads into action at the prac-
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tical level.

Adequacy of referral system

The UN indicator target for women with obstetric
complications who receive appropriate treatment is
100%. From the 2003 HMIS data it appeared that only
40% of the 83,000 women who were expected to expe-
rience an obstetric complication actually delivered in an
emergency obstetric facility, but again underreporting
most likely existed. From this and the previous para-
graph it can be concluded that although the percentage
of women that delivers in an EmOC facility is higher
than the UN target of 15%, this does not meet the need
of all of those with complications. Thus the referral
system is not adequate.

Availability, accessibility and quality of antenatal care
services

According to the 2000 DHS data, antenatal care at-
tendance is nearly universal in Malawi, with 95.4% of
women attending at least once during pregnancy. The
majority attended 2-3 times (34.6%) or 4 or more times
(the recommended frequency, 56.0 %). However, only
6.5% came in the first trimester of their pregnancy, as
recommended. The median pregnancy duration at the
first visit was 5.9 months. Standard ANC in Malawi
consists of:

* IEC for danger signs

*  blood pressure measurement

*  urine sampling to detect protein and diabetes
*  blood samphng tor syphilis

*  injection with tetanus toxoid

*  provision of iron and antimalarial tablets
Good quality care would mean that all these services are
provided to all women. The self-reported coverage of
these services according to women in the MDHS data
showed that in over 80% of women tetanus toxoid was
given and blood pressure measured, approximately 70%
of women teceived IEC, iton tablets and antimalarials,
but blood and urine samples were only taken in 43%
and 23% respectively. The HMIS 2002-2003 annual re-
port showed a different picture, with ANC coverage of
100%. This figure conceals the variation between dis-
tricts which ranged from 45% in Chiradzulu to 165%
in Mwanza. However, in some cases, not all antenatal
cases were captured in the report and in other cases
repeat visits were counted as new visits.

Availability; accessibility and quality of emergency ob-
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Stetric care services

Whereas at the end of the SMP the availability of basic
EmOC and comprehensive EmOC units in the South-
ern region in Malawi exceeded the UN target of 4 and
1 facility respectively per 500,000 population on paper,
basic EmOC units with the six signal functions were
rare and their quality was not always up to standard. In
the SMP study in 2001, substandard intramural care was
responsible for 49% of deaths™, an inctease of 10%
from the 32% reported in 1989 in the study by Driessen
9 Tack of clinical history taking, diagnostic tests, errors
in clinical judgment, deficient nursing care and lack of
blood transfusion were the main problems. The case
fatality rate for obstetric complications was 2.5%52, i.e.
higher that the UN indicator of 1% (see 2.1.2). Interest-
ingly though, it was 5.3% in the Northern and Central
regions, but only 1.4% in the Southern region (where
the Safe Motherhood Project took place), possibly indi-
cating that the in-hospital quality of care has improved.
Only 24% of women came for a postnatal check up .

A 2005 random sample survey of EmOC facilities at 27
hospitals and 94 healthcenters by the MOH finds :-

* Malawi has almost double the recommended
number of Comptehensive EmOC facilities (1.8
facilities per 500,000 population) and only 2% of
the recommended number of basic EmOC facilities
(0.1 facilities per 500,000 population).

* Of the 94 health centres assessed 92 did not qualify
as basic EmOC facilities as they were not providing
all six basic EmOC signal functions (see Figure 5
below for the proportion of health centres offering
these functions)

* The met need for EmOC was 18.5 % which is be-
low the UN recommended level of 100%.

* Of expected births in Malawi 2.8% are by caesarean
section which is below the recommended minimum
of 5% indicating that many women are not receiv-
ing the care that they need.

* Major barriers mentioned include:

o Lack of decision making power of the women
with complications,

o Inadequate transport and communication link-
ages between community and health facilities,
and between health facilities,

o High cost related to service delivery

o Problems related with the service delivery (e.g
staff attitude, inadequate equipment, drugs and
supplies)

o Quality of EMOC services was generally poor
as evidenced by the high maternal mortality
within the facilides and high case fatality rate
of (3.4%) which is much higher than the UN
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recommended level of less than 1%
o Low staffing levels in all facilities

Figure 4 — Health Centres i Malawr in 2005 providing Ba-
stc EmOC sggnal functions (Source — MOH EmOC Sur-
vey 2005)
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Mortality & life expectancy

The mortality rate from maternal causes rose from 1.4
in the DHS 1992 sutrvey to 2.4/1000 women between
15-49 years in the DHS 2000 survey 2 Given that the
rise in non-maternal mortality is mainly

AIDS driven, one would expect a disproportionate rise

in non-maternal mortality and thus a decrease of the

proportion of female deaths that is maternity-related.

However, the proportion of all maternity-related female

deaths has remained constant at 20-21% between the

late 1980s and the late 1990s. 'This means that meas-

ured maternal mortality has tisen at roughly the same

pace as non-maternal mortality. Several explanations

for this phenomenon exist:

* underestimation of the maternal death component
of all female deaths in the 1992 MDHS

* overestimation of the maternal death component in
the 2000 MDHS, e.g. over-reporting of an AIDS-re-
lated death as a maternal death because of stigma

* areal 1ise in HIV-related indirect obstetric deaths

* underreporting of AIDS deaths in the 2000
MDHS

* areal rise in maternal deaths due to deterioration of
health services associated with the AIDS epidemic.

Because the AIDS epidemic affected urban populations
earlier and more severely then rural populations, one
would expect a higher increase in maternal mortality in
urban populations if AIDS was to have an impact on

Malawi Medical Journal Special Issue on the Burden of Disease in Malawi Il



221 Maternal Mortality in Malawi

maternal mortality. Bicego and colleagues showed that
this was indeed the case for Malawi %,

Infant and child morbidity and mortality in house-
holds affected by the disease

A maternal death has a detrimental effect on the wellbe-
ing of the family, but especially on young infants. Mc-
Dermott described that among infants of mothers who
died a maternal death in Mangochi, the mortality was
3.7 times higher than among infants whose mother sur-

vived. Only 31% of children born to deceased mothers

survived through infancy *.

Economic & social

Women are the backbone of the agricultural part of
Malawi’s economy. Their average work day lasts 15
hours as compared to 6 hours for men. They carry out
70% of all the farm work in the small-holder agricultur-
al sub-sector. From a societal perspective, women are
the main carers, not just for their own family, but also
within the community. Over one quarter of all house-
holds is female-headed.” Tt can therefore be expected
that 2 woman dying a maternal death has a large impact
on the economic and social status of her family, but no
data have been found.

Health services

Assuming that all women who deliver in hospital are
admitted, deliveries constitute nearly half of the total
of admissions.”> Any change to the rate of institutional
deliveries or the structures and procedures of mater-
nity services thus impacts significantly on the health
system.

Effective interventions

Interventions should focus on one of the three main
determinants mentioned :

1. the likelihood of a pregnancy occurring

2. the likelihood of a complication arising

3. the successful management of a complication

Ad A. This concerns family planning methods because

they reduce overall fertility and increase child spacing.

Ad B. These concern 1) family planﬁing methods be-
cause they reduce the risk of unwanted pregnancy and
therefore induced abortion and 2) interventions to in-
crease women’s overall well-being and health through
prevention of and screening for existing problems that
contribute to poor maternal health, including anaemia
and deficiencies of essential nutrients.

Ad C. Even when the interventions mentioned under B
are adequately implemented, many women will experi-
ence pregnancy complications that could not have been
predicted or prevented.

Therefore, important safe motherhood interventions
focus on:

* educating women and their families about the fact
that all women face the risk of pregnancy complica-
tions, and the actions they should take if and when
there is a problem;

* providing adequate care as close as possible to where
women live, including skilled attendance at delivery,
prompt recognition and referral of complications,
and adequate treatment for women with complica-
tions;

* ensuring functioning systems of communication
and transport that-link community-based health
workers, health centres, and hospitals to ensure that
women receive needed care quickly.

Below, all interventions are described that have proven
efficacy in preventing either maternal deaths or the com-
plications that often precede maternal deaths. The high-
est'quality evidence comes from (systematic reviews of)
randomised trials such as done by the Cochrane Collab-
oration and included in the WHO Reproductive Health
Library (RHL). Because nearly no behavioural or so-
cio-cultural/ socio-economic interventions have been
subject of such thorough studies, we included evidence
from observational studies as well. ‘

Biological interventions

Family planning

Aspects of two family planning methods are included
in the RHL, i.e. emergency contraception (EC) and the
surgical approach to tubal ligation.
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Emergency contraception
Emergency contraception is the use of a drug or device
as an emergency measure to prevent pregnancy after
unprotected intercourse. In many developing countries
the lack of access to emergency contraception may
subject women to unsafe abortions. Currently, there are
several different interventions available for emergency
contraception, such as estrogen+progestogen, pro-
gestogen alone (levonorgestrel), mifepristone, danazol
etc. A recent Cochrane review concluded that levonorg-
- estrel and mifepristone offered the highest efficacy with
an acceptable side-effect profile. In Malawi, a nation-
wide EC program is being implemented through JH-
PIEGO. First choice for Malawi is the Postinor 2 regi-
men (levonorgestrel) which requires the woman to take
one pill within 72 hours of unprotected intercourse and
another one 12 hours later. EC services are now avail-
able in 11 health facilities in the Northern region, 13
in the Central region and 23 in the Southern region.
The development of IEC messages and materials is in
progress.

Surgical approach to tubal [gation

Worldwide, the most commonly used method of fertil-
ity regulation is tubal sterilisation. In developing coun-
tries, where the resources are limited for the purchase
and maintenance of the more sophisticated laparo-
scopic equipment, minilaparotomy is a more common
approach than laparoscopy. A Cochrane review showed
that major morbidity seems to be a rare outcome for
both laparoscopy and minilaparotomy. Personal pref-
erence of the woman and/or of the surgeon and of
course practical considerations (cost, maintenance and
sterilisation of the instruments) can guide the choice of
technique. In Malawi, minilaparotomy is the method
of choice. Tubal ligation at Caesarean Section is also
common.

Iron and/or folate supplementation

According to three Cochrane reviews, supplementation
of iron or folate or both during pregnancy prevents low
haemoglobin in late pregnancy or at delivery. , , How-
ever, no conclusions could be drawn in terms of any
effects, beneficial or harmful, on clinical outcomes for
mother and baby. The reviewer concluded that routine
iron and folate supplementation could be warranted in
populations whete deficiency for these micronutrients
is common (as is the case in Malawi: refer to Nutri-
tion and Anaemia in pregnancy chapter). The reduc-
tion in the proportion of women with low haemoglob-
in levels at term should in theory reduce the need for
blood transfusion, which is relevant in countties with

high HIV prevalence like Malawi. The reviewer further
commented that data from countries where anaemia is
a serious clinical problem and iron and folate deficien-
cy is common are scarce, and called for trials in these
populations that also are large enough to establish the
effects of iron and folate supplementation on clinical
outcomes in mother and child.

In Malawi iron, but not folate supplementation is part
of routine antenatal care. However data from the 2000
DHS show that only 70% of pregnant women received
iron tablets. This figure ranged from 63% in Machinga
to 86% in Karonga. Among women going for antenatal
care, older mothers, mothers with low education and
multiparae were less likely to have received iron tablets.”
The 2002-2003 HMIS data suggest 84% of pregnant
women treceived iron tablets *%

Presumptive treatment of malatia

The use of antimalarial drugs for the prevention of ma-
laria during pregnancy reduces severe antenatal anaemia
in the mother and is associated with higher birth weight
of the baby and probably fewer perinatal deaths. This
effect appears to be limited to women of low parity.
The policy in Malawi is to give SP twice during preg-
nancy. According to the MDHS 2000 72% of women
received antimalarials and according to the 2002-2003
HMIS data 90%.2,52 Refer to the anaemia chapter for
more details.

Calcium supplement ation during pregn ancy f or
preventing hypertensive dis  orders and rel ated
problems.

Calcium supplementation was shown to be beneficial
to women at high risk of gestational hypertension and
in communities with low dietary calcium intake, in a
Cochrane review including eleven clinical trials. In
women at high risk (i.e. teenagers, women with previous
pre-eclampsia, women with increased sensitivity to an-
giotensin 11, women with pre-existing hypertension) the
reduction in risk of hypertension with or without pro-
teinuria was 53%, in women with low baseline dietary
calcium intake it was 62%. The risk of pre-eclampsia
was reduced with 78% for high-risk women and with
71% for those with low baseline dietary calcium intake.
No side effects were noticed in any of the trials. Data
were inadequate to establish the effect of calcium sup-
plementation on maternal deaths. Optimum dosage
also requires further investigation. Baseline calcium
intake in Malawi is unknown but is thought to be rea-
sonable in view of the quantity of fish consumed. No
programmes have been identified in Malawi that offer
calcium supplementation.
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External cephalic version (ECV) for breech pres -
entation at term

The six studies included in the Cochrane review on
external cephalic version at term showed that this in-
tervention reduced the risk of a non-cephalic birth by
58% and the risk of caesarean section by 48%. The
direct effect on maternal mortality was not assessed.
The studies were too small to assess any risks associated
with the procedure. Another Cochrane review showed
that giving tocolytic drugs before ECV (to relax the
uterus) results in an increased number of successful ex-
ternal cephalic versions. Attempts have been made to
introduce ECV in Malawi, but when initial results were
negative this approach was abandoned.

Active management in the third stage of labour
Expectant management of the third stage of labour in-
volves allowing the placenta to deliver spontaneously
or aiding by gravity or nipple stimulation. Active man-
agement involves administration of a prophylactic oxy-
tocic before delivery of the placenta, and usually early
cord clamping and cutting, and controlled traction of
the umbilical cord. A Cochrane review concluded that
active management is superior to expectant manage-
ment in terms of blood loss, post partum haemorrhage
and other serious complications of the third stage of
labour, but was associated with increased risk of nausea
and vomiting and hypertension, where ergomettine was
used. On average, maternal blood loss was 79 millilitres
less, third stage of labour lasted 9.8 minutes less and the
risk of PPH was reduced by 62%. Maternal death was
not included in the outcomes studied. Active manage-
ment of third stage of labour requires economic and
human resources for drugs, needles and syringes, train-
ing of health personnel and availability of refrigerators.
Active management of third stage of labour is in the
midwifery curriculum and is considered standard prac-
tice, but data about its use in practice were not found

Antibiotic prophylaxis for caesarean section

Caesarean delivery is the most important risk factor for
postpartum maternal infection. Prophylactic antibiotics
were shown to reduce the risk of endometritis by two
‘thirds to three quarters in a systematic review of 66 tri-
als. They also reduced the risk of wound infections
by 60% and of other serious infectious morbidity by
56%. Another review, which analysed the best antibi-
otic regimen, concluded that ampicillin and first genera-
tion cephalosportins are as good as a more broad-spec-
trum agent. Multi-dose regimens showed no additional
benefit. There appeared to be no difference in efficacy
based on whether the antibiotic was administered sys-

~Aalawi Madical In1irnal Snacial leciie nn the Riirden oxf Nicoscan in 8Aalawsg 1L

temically or by a lavage route. There was insufficient
evidence regarding the optimal timing of administra-
tion.

The current obstetric protocols in Malawi are to give
chloramphenicol 1g 1V, or ampicillin 2g IV or cefotaxi-
me 1g IV, but no data exist on how well these protocols
are followed in practice.

Umbilical vein infecti on for m anagement ofre -
tained placenta

If a retained placenta is left untreated, there is a high
risk of maternal death. However, manual removal of
the placenta is an invasive procedure with its own seri-
ous complications of haemorrhage, infection or genital
tract trauma. Any management simple and safe enough
to be performed at the place of delivery, which reduces
the need for manual removal of placenta, could be of
major benefit to women world-wide. In a Cochrane re-
view of 12 trials, umbilical vein injection of saline solu-
tion plus oxytocin compared with expectant manage-
ment reduced manual removal by 14%, although this
was not statistically significant. Saline solution with
oxytocin compared with saline solution alone showed
a 21% statistically significant reduction. Provided that
health workers are trained in the technique it would be
feasible to implement this intervention. Umbilical vein
injection for retained placenta is currently not standard
practice in Malawi. ‘

Yacuum aspiration versus sh arp curettage f or in-
complete abortion

Surgical evacuation of the uterus for incomplete abor-
tion usually involves vacuum aspiration or sharp curet-
tage. Vacuum aspiration utilises a vacuum soutce and
can be performed on an outpatient basis with local an-
aesthesia or analgesics. It can be used without electtic-
ity using a hand-held vacuum syringe (Manual Vacuum
Aspiration, MVA). In sharp metal curettage (also called
dilatation and curettage, D&C) a metal curette is used
to evacuate the contents of the uterus. It is often per-
formed in an operating room under general anaesthe-
sia. In two trials included in a2 Cochrane review, vacuum
aspiration was associated with on average 17 millilitres
less blood loss, 26% less pain and a 1.2 minutes shorter
procedure. The main advantage of MVA however is
that provided health care workers are adequately trained,
it can be performed at health centre level, and thus in-
creases the access of women to quality post abortion
services. In Malawi, the RHU and [HPIEGO instigated
a comprehensive post abortion cate (PAC) programme,
that not only includes emergency treatment of incom-
plete abortion and its complications (through MVA if
in first trimester and through sharp curettage if in sec-
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ond or third trimester), but also provides family plan-
ning counselling and service, counselling for emotional
and reproductive health concerns, medical conditions,
social issues and legal and sexual rights issues. Com-
prehensive PAC services are now available in eight sites
in the Northern region and 13 each in the Central and
Southern regions. These are planned to be expanded
with 14 services. ' i

Choice of anticonvulsant for eclampsia

A number of different anticonvulsants are used to con-
trol eclamptic fits and prevent future seizures. In three
Cochrane Reviews, Duley et al reviewed the evidence
on treatment with magnesium sulphate, diazepam (val-
ium), phenytoin and lytic cocktail (a mixture of chlo-
rpromazine, promethazine and pethidine). , , Magne-
sium sulphate was superior to the three other drugs in
preventing recurrent convulsions (by 56%, 69% and
91% respectively) and maternal mortality (by 41%, 50%
and 75% respectively), be it that the latter was not sta-
tistically significant. In Malawi magnesium sulphate is
the drug of choice, but diazepam is still used at health
centre level to control fits prior to referral.

Antibiotics for preterm premature rupture of mem-
branes

Preterm prelabour rupture of membranes not only
results in neonatal morbidity and mortality, but also
increases maternal infectious morbidity. A Cochrane
review concluded that the use of antibiotics in this situ-
ation statistically significantly reduced the risk of chori-
oamnionitis by 43%. Because of an increased risk of
necrotising enterocolitis associated with beta lactams
(co-amoxiclav), macrolides (erythromycin) are recom-
mended as the drug of choice. The standard protocol
in Malawi is to give erythromycin 250 mg by mouth 3 x
per day for 7 days plus metronidazole 400 mg by mouth
3x per day for 7 days, but again information about how
well these protocols are followed is lacking,

Behavioural interventions

LEC for family planning

The provision of education on contraceptive use to
postpartum mothers has come to be considered a stand-
ard component of postnatal care in many countties, but
data from the SMP show that only one third of women
in Blantyre and Nsanje districts received information
on family planning at discharge. A Cochrane review
showed that such education may be effective in increas;
ing the short-term use of contraception. There are only
limited data examining a mote important longer-term
effect on the prevention of unplanned pregnancies. Re-

search on the effectiveness of various aspects of familly
planning programs in developing countries is needed, .
examining the content, timing, range and organisation
of postpartum education on contraceptive use.

IEC t reduce dehys in decisbn making and reach-
ing a health tacility

Only very limited evidence exists from developing
countries about the efficacy of IEC for reducing ma-
ternal mortality (or any other health problem for that
matter). SMP based their IEC strategy on a review of
81 articles which concluded that:

1. The IEC strategy should focus on the topics danger
signs in pregnancy and the post partum period, use
of health services especially with obstetric compli-
cations, immediate referral to health facilities and
antenatal care

2. Pregnant women, opinion leaders, health profes-
sionals and policymakers should all be targeted

3. Radio would be the most cost effective communica-
tion channel to reach the public, to be reinforced
with messages through mobile video units, picto-
graphs at health centres and interactive health talks.

Three years into the SMP, after the IEC campaign had
been implemented, over 80% of women and around
60% of men in Blantyre and Nsanje districts reported
to have received information about danger signs, mostly
at health facilities or through the radio. However, when
asked, only half of men and women named bleeding as
a danger sign and other complications were reported
even less frequently.

Socio-cultural and socio-economic interventions

Improvement of socio-economic status of women
As expected, no trials or systematic reviews have been
done on this subject. However, history teaches us some
lessons. Improving socio-economic status in itself
does not lead to a reduction in maternal mortality, as
evidence from the early 20th century in industrialised
countries has shown. Untl the 1930s, maternal mortal-
ity ratios in the USA and UK were as high as they are
now in Africa and they had not declined with increased
education levels or with economic development. They
only dropped when obstetric care improved, especially
when antibiotics and blood transfusion became widely
available. In Holland and Scandinavia MMRs dropped
even eatlier due to the establishment of a professional
midwifery cadre that was taught and supervised to im-
plement strict asepsis. This is further illustrated by the
example of a religious sect in the USA called the Faith
Assembly of God, whose members are well fed, well
educated and relatively well off, but who refuse modern
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medical services. Their MMR stood at 872 per 100.000
live births in 1983, more than 100 times as high as the
average in the USA.79 In Malawi, improved educational
status of women is associated with better access to ob-
stetric care and, if the quality of obstetric care would be
sufficient, improving women’s educational status might
reduce maternal deaths by ensuring that they get care
in time.

Provision of safe, legal abortion services

Millennia of experience worldwide have shown that de-
spite religious, cultural or government rules and regula-
tions prohibiting induced abortions, women have always
sought ways to terminate their unwanted pregnancies.
Many risk their lives doing so out of powerful reasons
such as concern for their own health, for the wellbe-
ing of the children they already have or their ability to
continue schooling or work. Whereas access to mod-
ern contraceptives does reduce the demand for induced
abortion, it does not eliminate it. Even if all women
who do not want to become pregnant were to use a
contraceptive, there would still be need for abortion
services, because no contraceptive is 100% effective.
The efficacy of abortion services has not been formally
evaluated, but again, historical evidence suggests that
providing safe, legal abortion services reduces maternal
mortality, both by reducing the number of illegal abot-
tions and by improving the quality of legal abortion
services. H.g, in the USA, the number of deaths from
illegal and legal abortions two years after introduction
of legal abortion services dropped by 84% and 75%
respectively.79 In Malawi, abortion is only permitted on
medical grounds, not on social grounds or on demand.

Improving transport and referral systems

In an SMP study, provision of bicycle ambulances ot
establishment of community transport schemes did not
reduce transport time from home to the health centre.
Most women still preferred to walk, because the cultur-
al belief that publicising the onset of labour summons
evil spirits deterred many pregnant women from using
the transport schemes.

SMP also evaluated the effect of an upgtraded radio
communications system on the referral of obstetric
emergencies in a before-after study. The percentage of
women who were transported from health centre to
hospital in an ambulance rose from 54% to 82% and
the median transport time decreased from 3 to 2 hours.
Although this is an improvement, this is still too long,
especially for someone with PPH.

Improve availability of maternity waiting homes
The purpose of maternity waiting homes is to provide
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a setting where high-risk women can be accommodated
during the final weeks of their pregnancy near a hospital
with essential obstetric facilities. Some have expanded
their purpose to include improved maternal and neona-
tal health. In these homes additional emphasis is put on
education and counselling regarding pregnancy, delivery
and care of the newborn infant and family. Whereas
common sense and anecdotal evidence suggests these
are effective in reducing maternal deaths, a formal eval-
uation has not been found. For Ekwendeni hospital in
Malawi, Knowles reported that the maternal death rate
was reduced to zero, partly because women have been
persuaded to use an antenatal shelter situated about 50
metres from the delivery ward.16 SMP reported that
maternity waiting huts were available in 4 of 9 CHAM
hospitals and none of the government hospitals in the
Southern region. The huts were acceptable for women,
but an evaluation showed that staff attitude, supervi-
sion by midwives and provision of cooking and wash-
ing facilities needed to be improved if they were to be
fully utilised.

Training of traditional birth attendants

Training of TBAs is intuitively appealing because many
women deliver at home, TBAs are already in the rural
areas where women have least access to health facilities,
TBAs are acceptable to the women, they are reimbursed
by the women and their families and training them is
relatively cheap. However, up till now, no demonstrable
effects of training TBAs on maternal mortality exists.
Two often proposed roles of TBAs in the reduction
of maternal mortality are to educate women about nu-
trition and hygiene and to screen them and refer high
risk women for medical attention. However, these in-
terventions have inherent problems that are not solved
by moving the process further into the community. The
most valuable training of TBAs would be in the field
of recognising complications and referring the women
to EmOC facilities and to train them and supply them
with means to treat some of the complications. The
Malawi government has decided not to train any new
TBAs until a revised policy has been agreed.
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