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ABSTRACT

Background: Increasing global health efforts have focused on preventing pregnancy-related maternal
deaths, but the factors that contribute to maternal deaths in specific high-burden nations are poorly
understood.The aim of this study was to identify factors that influence the occurrence of maternal deaths
in a regional maternity hospital in Kuando Kubango province of Angola.

Methods: The study was a retrospective cross-sectional analysis of case notes of all maternal deaths and
deliveries that were recorded from 2010 to 2014.The information collected included data on pregnancy,
labor and post-natal period retrieved from case notes and the delivery register.

Results: During the period under study, a total of 7,158 live births were conducted out of which

131 resulted in maternal death with an overall maternal mortality ratio of 1,830 per 100,000 live births.
The causes of death and their importance was relatively similar over the period reviewed. The direct
obstetric causes accounted for 51% of all deaths. The major causes were hemorrhage (15%), puerperal
sepsis (13%), eclampsia (1 1%) and ruptured uterus (10%). In addition, indirect non-obstetric medical
causes such as Malaria, Anemia, hepatitis, AIDs and cardiovascular diseases accounted for 49% of all
maternal deaths.There is poor documentation of personal data and clinical case management of cases.The
factors of mutual instability of statistical significance associated with maternal death are: place of domicile
(P=0.0001) and distance to the hospital (P=0.0001).

Conclusion and Global Health Implication: The study demonstrated that the MMR in maternity
hospital is very high and is higher than the WHO 2014 estimates and the province is yet to achieve the
desired MDG 5 target by the end of 2015.A reversal of the present state requires data driven planning in
order to improve access and use of Maternal Health Services (MHS) and ultimately lower the number of
pregnancy-related maternal deaths.
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Introduction

Childbirth, even though a normal physiological
process has been associated with a number of risks,
which may, in extreme cases, lead to loss of life.
This concern was underscored by the Millennium
Development Goal 5 (MDG) which focused on
improving maternal health services (MHS) to reduce
morbidity, disability, and mortality due to pregnancy
and delivery. Worldwide, it has been estimated that
289,000 cases of maternal deaths were recorded
in 2013, indicating a raising trend by 2000 deaths
compared to the figure obtained in 2011, with
99 % of these deaths occurring in the developing
countries.!"?

Although it is the wealthiest nation in the central
African sub-region, with an impressive economic
growth since the end of the country'’s civil war in 2002,
the Republic of Angola has a higher life time risk of | in
39 women dying as a result of pregnancy and its related
complications compared to neighboring Republic of
Namibia with a life time risk of | in 160.5' The current
Maternal Mortality Ratio (MMR) for Angolal'l was
reported to be 460 per 100,000 live births in 2013,
which is still far above the desired MDG 5 goal of
300 per 100,000 live births by the year 2015.11 The
high MMR (460 per 100,000 live births) is partly due
to low utilization of maternal health services.!' For
instance, between 2006-2013, only 47% and 49% of
pregnant women had at least four ante natal care visits
as recommended by the World Health Organization
(WHO) and delivered under the supervision of a
skilled health worker respectively.!'! More disturbing
is the fact that only 32% of rural pregnant women
were reported to have had their delivery supervised
by a skilled health worker compared to 82% of their
urban cohort.’! Hence, there exists wide disparities
between the rural and urban populations of Angola.
This scenario is further worsened by the fact that
many pregnancies end up as stillbirths or neonatal
deaths.

One of the major reasons for sub-Saharan African
countries having the highest life time risk of dying
due to pregnancy related issues and poor pregnancy
outcomes such as still births and neonatal deaths is
lack of systematic search for the root causes of these
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deaths as being done in the industrialized countries
where confidential inquiries is the norm rather
than an exception.l!”  Unfortunately, the findings
of these confidential inquiries in the developed
countries are used to set out downstream public
health intervention strategies in the developing
nations notwithstanding their small sample sizes
(pregnancy related deaths are rare event in Europe
and North America) and differences in terms of
socio-economic, cultural and political systems
including health care financing mechanisms between
the developed and the underdeveloped countries.
Concerns about the lack of use of area-specific data
have been referred to as “inverse information and
care law.” [l This concern is legitimate in terms of
the need for the utilization of local information in
order to come up with the root causes that lead to
poor utilization of maternal and child care services,
which will subsequently guide local interventions
at provincial/state and district levels. Unfortunately,
there is a lack of Angolan based studies on maternal
health status. For instance, of the 2,500 articles on
maternal mortality reviewed by Gil-Gonzalez and
colleagues,” and another 5,575 articles on maternal
health services utilization and pregnancy outcomes
reviewed by Say and Raine,”®! and 54 articles on the
effectiveness of interventions on maternal mortality
in low income countries reviewed by Burchette
and Mayhew,”) there was no single article from
the Republic of Angola despite the country’s high
MMR of 460 per 100,000 live birth, and a life
time risk of a woman dying from pregnancy and its
related complications over 1000 times higher when
compared to Canada and Scandinavian countries.P!
This dearth of data on MHS utilization and maternal
mortality in Angola and many other high burden
countries was further reported to have neither
timely nor complete data on maternal deaths
surveillance system.l'” Surveillance for maternal
mortality was launched in 2004 with the aim not just
to estimate the burden of the problem but, also to
provide better insights on the why, how and where
these deaths occur. Nearly, a third of all districts
in sub-Saharan Africa have not integrated maternal
mortality among the immediate notifiable events/
diseases in their Integrated Disease Surveillance and
Response (IDSR) program.['"! Furthermore,a review
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of the status of maternal mortality surveillance
in 2012 showed that data on maternal deaths are
lacking or incomplete in 48.9% of the 180 countries
reviewed including Angola.l'” A recent review
on status of implementation of maternal death
surveillance and response among African countries
has shown that the Republic of Angola was among
the countries with no available data on Maternal
Death Surveillance and Response.l'] The country
still relies on traditional non-electric surveillance
information tools that focus on clinical causes of
maternal deaths such as hemorrhage, ruptured
uterus, sepsis, eclampsia etc., which does not provide
insights on what transpired at home, on the way
to health facility and appropriateness of treatment
received.l'] These issues indicate the need for area
specific studies in order to complement the weak
surveillance system and also to guide interventions
that are in context of the local issues which forms
the objective of this study.

Independent autonomous decision making on
reproductive health desires of women in many
developing countries is defined not only by a
woman’s level of education or personal income but
also by the norms in her community as dictated
by cultural and religious beliefs.'*'*l In order to
identify the underlying root causes of utilization
behavior and how they impact pregnancy outcomes,
the Anderson medical care utilization model was
used as the theoretical framework of this study.['®]
The model is made up of three constructs namely:
I) the predisposing characteristics of women such
as biological, cultural, social, and economic; 2) the
enabling characteristics such as health system and
health care financing mechanisms; and 3) the need
characteristics which is the individual pregnant
woman’s perceived need to use modern health
services and the perceptions of the health care
worker.'l The constructs of the model are highly
adaptable attested by its application in numerous
research studies. This unique characteristic of the
Anderson’s model was underscored by its use in
various health.l'®2and other social issues.!*'"%3]

We examined the associations between
women’s bio-socio demographic and health system
characteristic (independent variables) and pregnancy
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outcome (mother is dead or alive) as the outcome/
dependent variables. This study will bridge the
existing current gap of evidence-based information
noted above and highlight areas that require further
research in order to come up with interventions
that are specific to local context in Angola and in
other sub-Saharan African countries.

Methodology
Study area

Kuando Kubango is one of the |8 provinces of Angola,
situated in the southern part of the country. It has a
common international boundary with the Republic
of Namibia to the South and the Republic of Zambia
to the southeast. It also shares local boundaries with
Moxico province to the North east, Bie to the north,
Huila and Cunene provinces to the West. It has an
estimated population of 510, 369 with 60% living in
urban areas based on the 2014 census.?! It has a
total of 102 health facilities out of which 10 provided
obstetric services. The population of women in the
reproductive age group is 104,342 with an estimated
annual number of pregnancies of 24,843 based on
the 2014 census.?" This study was conducted in the
main regional referral center due to the availability
of better skilled workers and diagnostic services in
this center. All hospitals have a functional ambulance
to facilitate the transfer of cases to the provincial
maternity hospital. Subsistence farming, petty trading,
fishing, and hunting are the main occupations of the
indigenes.

Study population

The target population of this study was women that
received obstetric services (antenatal, delivery or
post-natal) in the provincial main referral maternity
hospital Menongue, Kuando Kubango Province of
Angola, between 2010 and 2014.

Study design

The study is a retrospective study using information
from obstetric case notes. It is basically the analysis of
data on pregnancy, labor and puerperium from patient
case notes and the delivery register for a period of
five years (2010-2014). Only maternal deaths that
meet the World Health Organization’s (WHO)
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Figure I: Trend of MMR per 100,000 live births, 2010 - 2014, Menongue, Kuando Kubango Province

definition of maternal mortality were included in the
study. According to WHO maternal mortality is “the
death of any woman while pregnant or within 42 days
of termination of pregnancy, from any cause related
to or aggravated by pregnancy or its management,
irrespective of the duration and site of the pregnancy,
but not from accidental or incidental causes”l'” No
sampling method was adopted since all cases within
the study period were analyzed.

The data collection instruments were case files
kept in the medical records department, labor
ward (delivery) register, and a form designed to
keep records for data extracted from each case file.
The tool documented data on personal, and clinical
information such as age, tribe, religion, marital status,
place of domicile, parity, occupation of husband,
occupation of cases, mode of admission (self or
referred), booking status, indication for admission,
date of admission, duration of labor, interval between
onset of labor and admission to hospital, place of
delivery (as indicated in the referral letter or case
notes), previous obstetric operations, interval
between admission and maternal death, cause of
maternal death and date of death.

Data analysis

Maternal mortality ratio was calculated for each of
the five years (2010-2014) and for the overall study
period. The causes of death were examined under
two heading viz: direct obstetric causes and indirect
non obstetric medical causes. Cross tabulations
of variables, where feasible, were done. The chi
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square test of association and Fisher Exact test were
conducted with the level of statistical significance set
at p<0.05 at 95% confidence interval.

Results

During the period under study (2010-2014),
|31 maternal deaths were recorded, out of 7,158 live
births, giving a maternal mortality ratio (MMR) of
1830 per 100,000 deliveries. The annual and overall
maternal mortality ratio The denominator of the
former (ratio) is live births while the later (rate) is
women in the reproductive age group |5-49 years.
In this study we used live births as the denominator
to calculate the annual and overall mortality ratio is
shown in Table .

The peak incidence of MMR was recorded in
2012 with MMR of 2,487 per 100,000 live births
(Figure ). The overall trend although decreasing
between 2013 and 2014, however, the 2014 MMR of
1,757 per 100,000 live births is still higher than the
figure of 1,360 per 100,000 live births recorded in
2010 (Figure I).

Out of the 131 maternal deaths, 31 (24%) of
these cases had inadequate documentation on
working diagnosis, presenting complain, history
of presenting complain and or management outline
and therefore were not included in analysis of
direct and indirect causes of maternal death. Of
the remaining 100 deaths that had information on
diagnoses, 51 (51%) and 49 (49%) were as a result
of direct and indirect causes respectively (Table 2).
The three leading direct causes of maternal deaths
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Table |:Annual distribution of maternal mortality
ratio

Year Live Maternal MMR/100000
births  deaths Live births
2010 1691 24 1419
2011 948 18 1899
2012 1166 29 2487
2013 1873 34 1815
2014 1480 26 1757
Overall (2010-2014) 7158 131 1830

Table 2: Proportion of direct obstetric and
indirect non-obstetric causes of deaths,2010-2014,
Kuando Kubango, Angola

Total Maternal %
deaths (N=100)

Cause of death

Direct obstetric causes
of deaths (n=51)

Hemorrhage 15 15
Puerperal sepsis 13 13
Eclampsia Il Il
Ruptured uterus 10 10

Abortion | |

Ectopic pregnancy | |

Indirect non-obstetric
causes of deaths (n=49)

Malaria 14 14
Anemia 13 13
Pneumonia 5 5
Cardiovascular diseases

Hepatitis

AIDS

Liver cirrhosis

Pulmonary Tuberculosis

Renal failure

Chriocarcinoma

Drug over dose

—_—— | — | — == W ||

Steven Johson Syndrome

are hemorrhage (15%), puerperal sepsis (13%) and
eclampsia (I 1%) which combined accounted for 39%
of all deaths (Table 2).

Indirect non-obstetric medical causes, accounted
for 49% of all maternal deaths. Malaria in pregnancy
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(14%), anemic heart failure (13%) and pneumonia
(5%) were the leading cause of indirect non obstetric
medical causes of maternal death, accounting for
32% of all deaths (Table 2).

The age distribution of maternal deaths indicated
that more than half of all deaths were accounted
by women between the ages of 15-19 and those
> 35 years with Age Specific MMR (ASMMR) of
1,058 and 1,354 per 100,000 live births respectively.
Women between the ages of 20-34 years had the
lowest ASMMR of 876 per 100,000 live births.
However, the difference is not statistically significant
(x*=4.572; df 2; P>0.05) (Table 3).

One hundred and seventeen out of the |31 cases of
deaths were from Comuna sede of Menongue district
accounting for 89% of all deaths recorded during the
review period. Additionally, Caiundo and Missombo
comunas of Menongue district accounted for another
2.7% indicating that about 93% of all deaths were from
Menongue district. The districts of Cuito Cuanavale
and Cuchi accounted for only 3.8% and 1.5% of all
deaths respectively. Four cases representing (3%) lack
information on place of domicile.

Women living in rural areas accounted for 96.2%
of all deaths and the difference in the place of domicile
(rural versus urban) was significantly associated with
maternal deaths (p < 0.0001) (Table 3).

Distance to the nearest health facility that provides
Maternal Health Services (MHS) was significantly
associated maternal mortality (p < 0.0001), with
women who responded that distance is not an
obstacle accounting for only 30% of all maternal
deaths during the period under review (Table 3).

Out of the [3] maternal deaths, 52 (40%)
occurred within the first 24 hours of been admitted
in the hospital,29 (22%) deaths occurred 24-48 hours
after admission, while 47 (35.6%) occurred between
2 to |l days after admission. Four deaths lacked
information on the time of death.

The maternity hospital has two medical doctors
in 2010 which increased to four in 2014. With an
estimated 62, 736 women in the reproductive age
group and 14,937 annual pregnancies for Menongue
district where the hospital is located, the ratio of
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Table 3: Pregnancy outcomes in relation to some
bio-socio-demographic factors among 12,573
deliveries, 2010-2014, Kuando Kubango, Angola

Independent Pregnancy Bivariate
variable outcome (N=12,705) analysis
Safe Maternal Chi Square
deliveries deaths
n=12573 n=131
Age in years
<20 4023 50 p=0.1016
20-34 7239 63
35-49 1311 18
Place of domicile*
Rural 5394 126 p=0.0001
Urban 7179 5
Distance to
health facility
<5 km 4212 98 p=0.0001
>5 km 8361 33

*Fisher Exact test with yates correction

Midwife per 1000 women in the reproductive
age group for Menongue district is | per
2,134 pregnancies per annum.The study hospital has
no ultrasound services that could aid in gynecological
and obstetric diagnoses.

Discussion

The mean MMR of 1830 per 100,000 live births
recorded in this study is five times higher than the
desired MDG 5 goal of 300 per 100,000 live births
by the year 2015, and four times higher than the
WHO estimate for Angola.!'l As earlier pointed
out above, there is a general lack of published
journal articles on maternal mortality (hospital or
community based) in Angola. The official report by
the health authorities of Cabinda province of Angola
indicated in 2012 the MMR was 234.3/100,000 live
births.”® However, a review of records in all the
10 health facilities that provide obstetric care in
Cabinda province by Rodrigues (2013) concluded
that the provincial official MMR is an under
estimation and that the magnitude of the problem
is unknown because data is generally incomplete or
not available in all the 10 health facilities ]
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However, when compared with published studies
(2010-2015) from Central Africa region to which
Angola belongs, the MMR of this study (1,830 per
100,000) was higher than other hospital based study
in Cameroon (287.57100, 000).1 The huge difference
in MMR between our finding and the Cameroonian
study may partially be due to the fact that more
than half of all the cases of maternal mortality in our
study area was among women who were less than
20 years or more than 35 years and presented with
complicated pregnancies that resulted in maternal
deaths. Moreover, the difference in MMR could also
be as a result of a general lack of high skilled medical
doctors who have not yet specialized in obstetrics and
the lack of basic obstetric diagnostic equipment’s like
ultrasound machine which might have limit the quality
of case management in our study area compared
to the Cameroonian study that was conducted in a
tertiary, research and training hospital and therefore
more capable to deal with high risk pregnancies.

When compared with hospital based studies that
were conducted between 2010-2015 from other
regions of Africa, a high level of MMR was also reported
from Nigeria, West Africa, ranging from 866 to 1,791
per 100, 0000 live births in the Southern?®?! and
Northern parts of Nigeria respectively.2°3'l However,
lower figures of between 124 and 492 per 100,000 live
births was reported East African countries - Kenyal®233
and Tanzanial®*%! respectively. It is important to note
that since 2010, Tanzania and Kenya were reported to
have made significant progress in the implementation
of emergency obstetric care and maternal death
surveillance and response compared to Angola and
therefore may partly account for their lower MMR.5¢
Similar disparity was observed in hospital based studies
among South East Asian countries with Nepalt®”
and Pakistan®® both having lower MMR of 357 and
1007 per 100,000 live births respectively compared to
the 1,830 per 100,000 live births reported in this study.

However, when compared with the MMR from
Northern Europe and North America, the figure
obtained in this study is 167 times higher and
hence, reinforces the huge disparity in population
health outcome between developed and developing
countries. This is driven, in part, by differences in
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socioeconomic, cultural and political development
of these developed countries compared to under
developed countries like Angola.

Overall, the MMR obtained in this series is far
higher than Angola’s 2014 estimated MMR of 460 per
100,000 live births by the WHO.B! This might not be
unrelated to the fact that, the data used in this study
were largely incomplete with more than a third of all
cases of maternal deaths lacking information on the
working diagnosis or clinical management and hence
could be a marker for possible under estimation.The
possibility of under estimation is further reinforced
by the reports on the status of implementation of
maternal death Surveillance and Response which
rated it to be low in Angola.['®23¢] The dearth of
published information on maternal deaths in Angola,
which could have provided additional information on
the state of maternal mortality, is also a big challenge.
For instance, extensive systematic reviews of over
7000 articles on maternal mortality, reproductive
health and female autonomy, there was no single
article from Angola,”® despite having a higher than
the desired MDG 5 goal of 300 per 100,000 live
births by the year 2015.1'* Although, hospital based
studies are likely to limited by misrepresentation
or selection bias, we believe that the likelihood of
under estimation cannot be easily dismissed without
conducting large scale community based quantitative
and qualitative studies. The available data for this
study were characterized by the lack of basic
information on some or all of the following variables
such as parity, birth order,booking status and number
of Ante natal care visits in majority of the cases.This
was further compounded by none of the cases have
information on well-established drivers of utilization
of maternal health services such as the level of
education, income, religion, ethnicity, and occupation
as was reported by several studies.’**1 The lack of
information on these variables makes it difficult to
estimate the risk of dying from pregnancy and its
related complications based on parity, education,
income, and religion, which invariably compromises
the appropriateness and quality of any population
based public health intervention that is currently
being implemented in the province. Furthermore,
although a maternal mortality review committee
was established, however, during the period under
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review (2010-2014), not a single review meeting was
held. This further reinforces the likelihood of the
current plans directed to address maternal deaths
are not data driven and could be contributory to the
high MMR recorded in this study.

The causes of direct obstetric death (Table 2) in
this study were the same to those reported from
various regions of the developing countries.However,
although, literature on direct obstetric causes of
maternal death was reported to account for 80%
of all maternal deaths in the developing countries,!!
however, a much lower figure (51%) was recorded in
this study.The reason been largely attributable to the
poor documentation with at least a quarter of cases
had no working diagnosis. Nevertheless,hemorrhage,
puerperal sepsis,eclampsia,and ruptured uterus were
the major causes of direct deaths as was similarly
reported from several developing countries.***1The
high proportion of these causes in this study may be
because many of the cases were teenagers (37.8%)
and had delivered at home (27.2%) before seeking
help in a health facility. Thus, teenage pregnancy, lack
of prenatal care and delay in seeking early medical
intervention increase the risk of ruptured uterus due
cephalo-pelvic disproportion/malpresentation, and
undiagnosed preeclampsia that resulted in eclampsia,
hemorrhage and sepsis due to unhygienic condition
associated with home delivery. These risk factors
were similarly reported from studies elsewhere.!>*#!

Limitation of the study

Our study has a number of limitations. First, this
study is essentially hospital based and therefore,
estimates calculated, tend to be very high. Thus,
women who died or deliver in this hospital are not
the true representation of the entire country.

Second, patients referred to this hospital, are
high risk women who had presented themselves for
prenatal care at other health institutions, but were
referred here for delivery. This means that,among
the women giving birth in these hospitals, there
will be a disproportionate number of women with
obstetric complication and women who die here
which may partly explain the high MMR recorded.

Third, a large proportion of women who died
might have been admitted as an emergency and in
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moribund condition; but whose deaths will swell the
number of total hospital deaths.

Conclusions and Global Health
Implication

With an MMR of 1,830 per 100,000 live births, the
scourge of pregnancy and childbearing are enormous
in this environment. This study demonstrated that,
MMR is higher than the estimates by WHO [and the
province is not likely to achieve the desired MDG 5
target of MMR 300 per 100,000 live births.Although,
hospital based studies suffer from Berksonian
bias, however, the lack of periodic reviews or
community based surveys made this study useful
by highlighting the lack of documentation of basic
information that constituted the WHO framework
on social determinants of disparities in population
health,*” and documentation is the starting point
of evidence based planning. Hence, the result of
the study is an indictment on the policy standard
operating procedures for maternal health services
and the likelihood of using plans that are not data
driven. The fact that the hospital operates without
an ultrasound machine to enhance appropriate
diagnosis and management of cases, further
underscores the likelihood of minimal impact of
clinical intervention to avert maternal deaths.
This study also sheds more light on the need for
operational and community based quantitative
and qualitative studies, in order to provide better
insights on what operates in the community from
the time when danger signs of pregnancy are
recognized at household level to the time when
appropriate management has commence in a health
facility. Such approach will provide basis for the
development of holistic multi-prong evidence based
intervention that will improve the quality of service
with subsequent reduction in MMR.

Recommendations

Based on the findings above, the following
recommendations were made:

I. Measure progress, by way of provision of funds
for research and evaluation, so that lapses will
be easily detected and corrected through policy
formulation. This process should include review
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of all cases of maternal death by the maternal
mortality review committee. Findings should be
use to come up with minimal documentation re-
quired, development of standard operating pro-
cedures and the creation of a simple Microsoft
excel data based.There is need to consider the
involvement of communities and the use of mo-
bile telephone to send messages to the nearest
health facility on maternal morbidity and mor-
tality.

2. Discourage teenage marriage and early child-
bearing. This should be through community
mobilization; giving them basic information
about pregnancy and childbearing. Another
approach is to provide compulsory formal ed-
ucation up to Secondary School level for all
children. This will delay marriage and hence
childbearing. The overall effect is the modifica-
tion of the young woman’s behavior towards
health and ultimately enhance female autono-
my and empowerment.
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-
Key Messages )

*  MMR of 1,830 per 100,000 live births is higher
than the 2014 estimates by WHO and the de-
sired MDG 5 target of MMR 300 per 100,000.

*  There is the lack of documentation of basic
information on social determinants of
disparities in population health outcome,
inadequate staff and none availability of diag-
nostic equipment like ultrasound.

*  There is the need for operational and commu-
nity based quantitative and qualitative studies
in order to provide better insights on the root
causes of maternal death.
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