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Abstract

Objective: To illustrate how maternal mortality audit identifies different causes of and contributing
factors to maternal deaths in different settings in low- and high-income countries and how this can
lead to local solutions in reducing maternal deaths.

Design: Descriptive study of maternal mortality from different settings and review of data on the
history of reducing maternal mortality in what are now high-income countries.

Settings: Kalabo district in Zambia, Farafenni division in The Gambia, Onandjokwe district in Namibia,
and the Netherlands.
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Population: Population of rural areas in Zambia and The Gambia, peri-urban population in Namibia
and nationwide data from the Netherlands.

Methods: Data from facility-based maternal mortality audits from three African hospitals and data
from the latest confidential enquiry in the Netherlands.

Main Outcome Measures: Maternal mortality ratio (MMR), causes (direct and indirect) and charac-
teristics.

Results: MMR ranged from 10 per 100,000 (the Netherlands) to 1,540 per 100,000 (The Gambia).
Differences in causes of deaths were characterized by HIV/AIDS in Namibia, sepsis and HIV/AIDS in
Zambia, (pre-)eclampsia in the Netherlands and obstructed labour in The Gambia.

Conclusion: Differences in maternal mortality are more than just differences between the rich and poor.
Acknowledging the magnitude of maternal mortality and harnessing a strong political will to tackle the
issues are important factors. However, there is no single, general solution to reduce maternal mortality,
and identification of problems needs to be promoted through audit, both national and local.

Introduction

Worldwide, a woman dies every minute as a result of complications arising during pregnancy, child-
birth and puerperium. All these cases represent a personal, familial and social tragedy. According to
the Millennium Development Goals (MDG) formulated by the United Nations in 2000, maternal
mortality should be reduced by 75% by 2015 compared with 1990 (MDG5 — UN 2005). Maternal
mortality, however, is notoriously difficult to measure. This is especially true since 99% of the
estimated 529,000 annual maternal deaths occur in low-income countries where vital statistics are
lacking (AbouZahr 2003). Without data on the dimensions, impact and significance of a health
problem, it is not possible to create an advocacy case or establish strong programs to address it.

Especially in sub-Saharan Africa, often the only information available on maternal mortality is
hospital-based data. In many low-income countries, only a small proportion of births and maternal
deaths occur in health facilities. Low utilization of maternal health services, which is usually caused
by a combination of different factors, can contribute to high maternal mortality (Stekelenburg et al
2004). On the other hand, hospital data tend to overestimate maternal mortality in the community
(Walraven et al 2000). In fact, hospital maternal mortality is expected to exceed community rates,
if the hospital functions well as an integral part of a primary healthcare network to which women
with high-risk pregnancies and complications are referred.

Conducting a facility-based maternal death review is primarily an educational process for health
professionals providing care to pregnant or recently delivered women (WHO 2004). Furthermore,
a facility-based maternal death review is only complete if linked with proper, feasible recommenda-
tions to improve maternal care and services.

Auditing hospital data, although not useful for estimating maternal mortality in the community,
provides detailed information about the underlying causes of death and substandard care factors
and can be used in strategies to reduce maternal mortality. An important additional advantage is
that the findings can be used by health managers at district, regional, national or international levels
to help identify service needs, prioritize resources and raise funds for programs and/or projects to
improve maternal health.

Objectives

The primary objective of this paper is to illustrate how maternal mortality audit can be used to
identify causes of and contributing factors to maternal deaths in different settings. A second objec-
tive is to illustrate differences between low- and high-income countries by presenting data from
three facility-based maternal death reviews in sub-Saharan Africa and from the confidential enquiry
into maternal deaths in the Netherlands (Schutte et al. in review). Finally, using regional and inter-
national differences in relation to historical lessons learned, the paper elaborates on how to reduce
maternal mortality as stated by MDGS.
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Methodology

Study areas and population
Study sites were selected purposively based on the authors” working experiences (see initials in
parentheses).

Zambia (]S). Kalabo District is one of seven districts in Western Province in Zambia, situated on the
western side of the Zambezi River. Characteristics of the area are presented in Table 1. During the
flood season, six rural health centres are completely cut off from the rest of the District. Adequate
access to health services is not provided to all communities. Kalabo District Hospital is the main
referral hospital in the district where comprehensive emergency obstetric care is available on most
occasions. Maternal mortality in the hospital is high, as in most rural areas of Africa, with far more
than 1,000 maternal deaths per 100,000 live births.

Table 1. Selected indicators for the four countries and characteristics of study areas/hospitals

Country indicators® Zambia The Gambia Namibia Netherlands
GDP per capita (USD) 877 1,115 4,934 28,983
Life expectancy at birth (years) 37 59 49 78
Literacy rate (%) 68 38 85 99
Health expenditure per capita (USD) 49 46 331 2,564
People living with HIV/AIDS 16.5 1.6 213 0.2

(% age 15-49)

Skilled attendance at delivery (%) 43 55 76 100
Study area/hospital Kalabo Farafenni Onandjokwe Netherlands
Catchment area (km?) 17,447 2,256 26,607 41,160
Number of inhabitants 116,003 213,700 152,000 16,000,000
Population density (km?) 6.6 94.7 5.7 388.7
Study Period (months) 30 12 12 24
Institutional births (n) 1471 1169 3480 409,222°

aSources: http://www.who.int/country
http://www.undp.org/hdr2003/indicator
"Total births in the Netherlands: institutional + home births.

The Gambia (GW). The North Bank Division is one of seven divisions in The Gambia, situated to
the north of the Gambia River. Characteristics of the area are presented in Table 1. Over the last 20
years, there has been a marked change in health service availability in the division. Farafenni hospital,
where comprehensive emergency obstetric care is available on most occasions, was established only
recently, in 1999. Between 1982 and 1998, the proportion of women delivering in a health facility
increased from 4.6% to 18.0%. Again, maternal mortality in hospital is high, with far more than
1,000 maternal deaths per 100,000 live births.
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Namibia (JvD). Onandjokwe District is situated in Oshikoto region in the former North West
Health Directorate. Characteristics of the area are presented in Table 1. In this semi-rural district,
peri-urban areas (like Ondangwa town) are rapidly expanding, and many people settle here in search
of work. Onandjokwe District has one hospital, Onandjokwe Lutheran Hospital, where compre-
hensive emergency obstetric care can be given at any time. According to official records, in-hospital
maternal mortality was 21 per 100,000 in 2001, when only one case was reported. Nationally,
however, maternal mortality stands at 271 per 100,000.

The Netherlands (]S and JvR). This western European country is bordered by the North Sea, Belgium
and Germany. Characteristics are presented in Table 1. In the Netherlands, 409,222 deliveries
occurred in 2000 and 2001. Approximately 70% of the births were in hospital; 30% were at home
under the guidance of a trained midwife or a family practitioner. Maternal mortality is low, at 12.6
per 100,000 live births in 1993-2002 (Schutte et al. submitted).

Methods

We analyzed maternal deaths in Zambia (January 1999 to July 2001), in The Gambia and Namibia
(January to December 2002) and in the Netherlands (January 2001 to December 2002). In the
three African hospitals, hospital staff performed the local audit as an integral part of routine clinical
work (Stekelenburg and Van Roosmalen 2002). In the confidential enquiry in the Netherlands,
audit forms were reviewed by the maternal mortality committee of the Dutch Society of Obstetrics
and Gynaecology. We searched for classification of death (direct or indirect deaths), causes of death,
substandard care factors (in hospital) and delay factors in all cases of the four series.

Definitions

Maternal death — death of a woman while pregnant or within 42 days of termination of the pregnancy,
irrespective of the duration or the site of the pregnancy, from any cause related to or aggravated by
the pregnancy or its management, but not from accidental or incidental causes (WHO 1992).

Maternal mortality ratio (MMR) — the number of maternal deaths per 100,000 live births.

Direct maternal deaths — those resulting from complications of the pregnant state, from interven-
tions, omissions or incorrect treatment.

Indirect maternal deaths — those resulting from a disease (either previously existing or developed
during pregnancy) aggravated by the physiological effects of pregnancy.

Substandard care — care was considered substandard when, according to the local audit team (African
hospitals) or the national maternal mortality committee (the Netherlands), it deviated from existing
local protocols or consensus.

Delay factor — delay factors included delay in the decision-making process (phase 1), delay in reaching
a health facility (phase 2) and delay in receiving appropriate care (phase 3) (Thaddeus and Maine
1994).

Limitations

As previously mentioned, hospital-based mortality data does not necessarily reflect community
maternal deaths. Furthermore, even deaths in hospital might have been misclassified as non-maternal,
especially indirect deaths in medical wards. Data was recorded retrospectively from patient files,
which in some cases were incomplete. On the other hand, audit sessions were done locally, and
healthcare workers involved in patient management gave additional information if necessary. Finally,

WoRrLD HEALTH & PopruLATION ® VOL.9 No.1 ® JaNuary 2007



The Use of Audit to Identify Maternal Mortality in Different Settings

the definition of substandard care differed between settings according to differences in local protocols
and possibilities (e.g., the absence of an intensive care department in Zambia and The Gambia).

Results
Differences in socio-economic indicators between the four study areas and country data are presented
in Table 1. A picture of poverty, short life expectancy and poor healthcare arises from the data for
Zambia and The Gambia. Namibia is slightly better, with a gross domestic product (GDP) per capita
about fivefold and health expenditure per capita about sevenfold compared with Zambia and The
Gambia. The situation in the Netherlands can be characterized as wealthy, a long life expectancy
and good healthcare.

The distribution in classification between direct and indirect obstetrical deaths does not show
a difference between Zambia, The Gambia and the Netherlands (Table 2). In Namibia, however,
indirect causes of maternal death were identified in 67% of the cases. As for cause of death, a high
percentage of sepsis but no eclampsia cases exist in Kalabo, Zambia. In Farafenni there were no
abortion-related cases, while obstructed labour, hemorrhage and sepsis were common direct causes
of maternal mortality. Absence of obstructed labour and abortion-related cases and a very high
percentage of (pre-)eclampsia-related deaths were the most striking findings in the Netherlands
(Table 3). For Namibia and Zambia, HIV/AIDS is a major influence in maternal mortality. AIDS
might have been the cause for the “chronic disease” case in The Gambia. Four cases in The Gambia
were booked as “unknown,” but considered indirect maternal deaths.

Table 2. Characteristics of maternal deaths (numbers, % or range in parentheses)

Characteristics of Deaths Zambia The Gambia Namibia Netherlands
Kalabo Farafenni Onandjokwe

Maternal deaths 15 18 21 48

- Direct 10(67) 12(67) 7(33) 35(73)

- Indirect 5(33) 6(33) 14 (67) 13(27)
Maternal mortality ratio 1359 1540 603 10
Mean age in years (range) 25.5(15-42) 28.1(17-45) 27.0(16-40) 29.2 (16-40)
Substandard care 9(60) 11(61) 9(43) 25(52)
Delay factors 9(60) 10 (56) 1(2)

Substandard care is prevalent in all hospitals (Table 2). In the Netherlands, the confidential
enquiry committee identified substandard care in 52% of cases. In Zambia and The Gambia,
substandard care was found in about 60% of cases of maternal death. In Namibia, substandard care
was identified in 42%, but this would increase to 67% if a missed family planning opportunity in
a known or suspected HIV patient were classified as substandard care.

Discussion
Although the data presented in this paper are not intended for comparing causes of maternal deaths,
results from three local African audits and the nationwide confidential enquiry into maternal deaths
in the Netherlands illustrate clear differences.

First, they indicate an association between poverty (low gross national product [GNP]) and
maternal death (high MMR). This relationship, however, is not straightforward. In countries where
the GNP per capita was below USD 1,000 in 1993, estimates of maternal mortality ratios ranged
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from 22 to 1,600 per 100,000 live births (Stanton et al. 1995; World Bank 1995). For example, at
that time, maternal mortality ratios were estimated at 160, 1,200 and 1,300 in Vietnam, Uganda
and Burundi, respectively, despite very similar GNPs per capita (USD 170-180). The main differ-
ences in maternal mortality between countries and world regions cannot simply be explained by
variations in economic growth (De Brouwere et al. 1998). Also, national figures mask substantial
internal variations — geographic, economic and social — which are not confined to low-income
countries. Irrespective of the stage of development or the condition of the health system, inequalities
in the risk of maternal death are found everywhere (Ronsmans et al. 2006).

Table 3. Causes of maternal deaths (numbers, % in parentheses)

Zambia The Gambia Namibia Netherlands
Kalabo Farafenni Onandjokwe
Direct maternal deaths 10(66,7) 12 (66,7) 7(33,3) 35(72,9)
Hemorrhage 1(6,7) 3(16,7) 1(4,8) 1(2,1)
(Pre-)eclampsia 0 1(5,6) 2(9,5) 12(25,0)
Sepsis 5(33,3) 3(16,7) 1(4,8) 3(6,3)
Abortion 1(6.7) 0 2(9,5) 0
Obstructed labour 2(13,3) 4(22,2) 0 0
Other direct causes
Thromboembolism 1(6,7) 0 1(4,8) 5(10,4)
Amniotic fluid embolism 0 0 0 5(10,4)
Other 0 1(5,6) 0 8(16,7)
Unknown 1(2.1)
Indirect maternal death 5(33,3) 6(33,3) 14 (66,7) 13(27,1)
HIV/AIDS 4(26,7) 0 8(38,1) 1(2,1)
Other 1(6,7) 2(11,1) 6(28,6) 12(25,0)
Unknown? 0 4(22,2) 0 0

aFour cases in Farafenni were audited as indirect maternal death with unknown cause. The maternal mortality committee of the Dutch Society of
Obstetrics and Gynaecology classifies sudden death of unknown cause as direct maternal death.

Historically, the trend in maternal mortality in Sweden, England and Wales and the United
States suggests two main phases (Loudon 1988; De Brouwere et al. 1998). The first phase, in the
late 19th century, was characterized by recognition of the magnitude of the problem revealed by vital
statistics. This led to professionalization of midwifery care and, together with the introduction of
aseptic techniques, reduced maternal mortality in the early 20th century in countries like Sweden,
the Netherlands and Denmark to the equivalent of the 25th centile of the poorest countries today.
The second phase, which followed the plateau between 1900 and 1930, was made possible by the
improvement of techniques such as use of antibiotics, caesarean section and blood transfusion.
During this phase, the quality-of-care concept and a system of control was assisted by information
from studies into maternal mortality. Vital statistics, although available in Sweden from as early as
the 18th century, resulted in confidential enquiries into maternal deaths in England and Wales only
from 1949. These enquiries and the medical audit introduced at the same time resulted in aware-
ness among caregivers and largely contributed to further decline until the low rates found today
were achieved.

As with the relationship between poverty and maternal mortality, the possible relationship
between access to healthcare and maternal mortality is not straightforward. The case of Kalabo,
Zambia, demonstrates what happens in a large district (in square kilometres almost half as big as
the Netherlands) with only one hospital offering emergency obstetric care and no transport system
at all (Stekelenburg et al. 2004). The decentralization of emergency obstetric care has not taken
place and is not feasible. However, like Zambia, Sweden was a country with a very scattered (and
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poor) population and a very high maternal mortality ratio in the first half of the 18th century. Early
recognition of the magnitude of the problem and a strong political will to tackle it led to a decrease
to below 100 per 100,000 live births by 1950 (Hogberg and Joelsson 1985). The striking difference
in the presence of delay factors in reaching a health facility between the cases of maternal deaths in
the Netherlands on one hand, and Zambia and The Gambia on the other, is as expected. Absence
of delay factors in Namibia is surprising and can be explained by the quality of the referral system
in Onandjokwe district. This plays a role in understanding the absence of obstructed labour as a
cause of maternal death in both the Netherlands and Namibia.

Another striking difference concerns the HIV/AIDS epidemic, which plays a devastating role in
healthcare in Africa. Halting the spread of HIV is an important goal, summarized in MDG6 (UN
2005). In the studies presented here, HIV prevalence ranged from 0.2% for the Netherlands to
21.3% for Namibia. In Kalabo, Zambia, HIV/AIDS was the cause in at least 4 of 15 (27%) cases of
maternal death. Probably, some of the women who died from septicemia were also HIV-positive but
were not tested. In Onandjokwe, Namibia, HIV/AIDS contributed to the cause of death in at least
8 of 21 (38%) cases. In the series from Farafenni, The Gambia, the single case of “chronic disease”
might have been HIV/AIDS as well. An increase in maternal mortality in HIV-prevalent settings has
been reported earlier, with levels up to 22 times as high in HIV-positive women compared with HIV-
negative women (Ticconi et al. 2003). At present there appears to be consensus that pregnancy itself
does not have a major adverse effect on survival of HIV-infected women (Minkoff et al. 2003). It is
clear, however, that in sub-Saharan Africa the HIV/AIDS epidemic negatively affects maternal health
through a cascade of interrelated factors such as anemia, susceptibility to infection, comorbidity with
other STDs, malnutrition, poverty, shortage of health staff and lower immunity for malaria. Most
(African) countries have introduced national and local programs on dealing with HIV in pregnancy.
However, massive support is still needed to implement comprehensive reproductive health programs
that include (costly) antiretroviral treatment. Finally, in addition to the medical consequences, the
HIV/AIDS epidemic has also increased the community’s unwillingness to donate blood and has
led to a critical shortage of health workers of all cadres in many remote districts (Stekelenburg and
Van Roosmalen 2002).

In the Netherlands, (pre-)eclampsia was identified as the largest single cause of maternal death,
at 25%. Maternal mortality and morbidity audits have identified the incidence of pre-eclampsia as
high in the Netherlands compared to its surrounding countries. This has led to recent changes in
national guidelines.

Finally, it is important to note that in all four series the proportion of indirect maternal deaths is
relatively high, with figures up to 67% in Onandjokwe (Van Dillen et al. 2006). Indirect maternal
deaths are particularly prone to being reported as non-maternal and there are significant differences
between countries in the classification of indirect deaths to the maternal category (Schuitemaker et al.
1997; Songane and Bergstrom 2002). The 20002002 confidential enquiry in the United Kingdom
found for the first time that indirect deaths account for more maternal deaths than direct causes
(Lewis and Drife 2004). There is reason to assume that, at least, attention to maternal mortality as a
problem has led to increased registration, even of indirect causes. Most countries with confidential
enquiries into maternal deaths see an initial increase in registered maternal deaths after the program
is introduced, due to improved identification and classification (Schuitemaker et al. 1998).

Conclusion

To achieve MDGS5 and reduce maternal mortality by 75%, many factors need to be addressed, among
these socio-economic and organizational ones. But there is more than just a difference between rich
and poor. The first step in reducing maternal mortality is to identify the problems. Identifying
local, regional or national causes, assessing substandard care and recommending improvements
can be achieved through the implementation of audit. Audit is a low-cost operational research tool
that is not just relevant for monitoring local progress. It should also be used for advocacy and can
inform policy makers and planners about effective interventions to reduce maternal deaths. This
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paper illustrates that there is no single solution, since every country or region has different factors
influencing maternal health.
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