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Abstract:
Background: Maternal mortality ratios (MMR) are still unacceptably high in many low- and middleincome countries especially in sub-Saharan Africa. Background Data for the causes of maternal deaths are
needed to inform policies to improve maternal healthcare and reduce maternal mortality.
Objective: This study sought to determine the magnitude and trend in maternal mortality and the causes
at a tertiary hospital over a seven-year study period.
Methodology: This was a retrospective review of maternal mortality and causes from 2012 to 2018. Data
on number of maternal deaths, deliveries and causes of death were retrieved from the departmental annual
reports and hospital records and entered into Microsoft Excel 2013. Data were presented as line graphs,
charts and frequency tables.
Results: One hundred and ten (110) maternal deaths occurred out of 17,080 total births during the study
period giving an overall MMR of 644. The MMR increased progressively from 580 in 2012 to 785 in
2018 with a sharp rise to the highest, and decline to the lowest, values at the midpoint. The commonest
causes of maternal deaths were Pre-eclampsia (PET) and Eclampsia 44(40%), Postpartum Haemorrhage
(PPH) 25(22.7%) and Ruptured Uterus 13(11.8%).
Conclusion: The maternal mortality ratio is high and the trend is worsening. The leading causes of
maternal deaths were PET/Eclampsia and Postpartum haemorrhage accounting for about two-thirds of all
deaths. Efforts must be geared towards improvements in the management of these cases, if this trend is to
be reversed.
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Introduction:
The rate of maternal death is one of the key indices for measuring the state of health, quality of
healthcare, and general socioeconomic development in any society. It is estimated that 287,000
maternal deaths occurred worldwide in 2010, and 99% of these were in developing countries,

especially in sub-Saharan Africa [1]. More than 50% of all maternal deaths were from just six
countries: Ethiopia, India, Nigeria, Pakistan, Afghanistan, and the Democratic Republic of
Congo [2,3]. According to the World Health Organization (WHO), Nigeria had the second
highest number of annual maternal deaths globally. Nigeria has a maternal mortality ratio of
about 814 per 100,000 live births as at 2015 [1]. Within Nigeria, Maternal Mortality Rate
(MMR) figures differs between geo-political regions, with southwestern region having one of the
lowest rates and higher rates in Northern regions [4,5,6,7,8].
Reduction of maternal mortality has long been a global health priority and is a target in the UN
Millennium Development Goals (MDG) framework [9] and a key concern of the Global Strategy
for Women’s and Children’s Health launched by the UN Secretary-General in September, 2010
[10]. A key requirement for further advances in reduction of maternal deaths is to understand the
causes of deaths for effective policy and health programme decisions. Between 2003 and 2009,
haemorrhage, hypertensive disorders, and sepsis were responsible for more than half of maternal
deaths worldwide [11].
In a study in Lagos, Nigeria, Okonufua F et al [12] found eclampsia, primary post-partum
haemorrhage, obstructed labour and puerperal sepsis as the leading obstetric causes of maternal
deaths. Other studies have also found haemorrhage and pre-eclampsia and eclampsia as the
leading causes of maternal deaths. Sageer et al [13] found figures of 43.4% and 36.9% of causes
respectively in South-west Nigeria; Agan et al [8] found figures of 33.4% and 21.2% of causes
respectively in South-south Nigeria; Tesfaye et al [14] found figures of 46.5% and 16.3% of
causes respectively in Eastern Ethiopia. Nwagha et al [6] found sepsis as the commonest cause
25.8% before haemorrhage (23.7%) and pre-eclampsia/ eclampsia (12.4%). In a recent review of
causes at their Centre, Agan et al [15] found sepsis (21.3%) and hypertensive diseases (16.4%) as
the leading causes of death.
Apart from the direct causes of maternal deaths, there are numerous factors (indirect causes) that
contribute to maternal mortality, a critical factor being the interval between the onset of an
obstetric complication and its outcome. Delay in instituting treatment is usually associated with
adverse outcome and hence the three delays concept. In the WHO systematic analysis by Say et
al [9], it was found that more than a quarter of deaths were attributable to indirect causes. In the
study by Okonofua et al [12], they found delay in arrival in hospital, the lack of antenatal care
and patient’s refusal to receive recommended treatment as the patient’s associated causes of
death, while delay in treatment, poor use of treatment protocols, lack of equipment and lack of
skills by providers to use available equipment were the identified facility-related causes of death.
In another study, by Sageer et al [13], the leading contributory factors of maternal deaths were
inadequate human resource for health, delay in seeking care, inadequate equipment, lack of
ambulance transportation, and delay in referral services.
There has not been any evaluation on trends and causes of maternal mortality at the RSUTH.
This study therefore sought to determine the magnitude and trend in maternal mortality and to
understand the direct causes of deaths for effective policy and health programme decisions.
Methodology:

This was a retrospective review of maternal mortality and causes from 2012 to 2018. Data on
number of maternal deaths, total number of deliveries and live births, and causes of death during
the study period were retrieved from the departmental annual reports and hospital records and
entered into Microsoft Excel 2013. Data were presented as line graphs, frequency tables and
charts.
Maternal death was defined as the death of a woman while pregnant or within 42 days of
termination of pregnancy, irrespective of the duration and site of the pregnancy, from any cause
related to or aggravated by the pregnancy or its management, but not from accidental or
incidental causes [16]. MMR was calculated as total number of deaths divided by the total
number of live births a year multiplied by 100,000. Each MMR reported in this study was per
100,000 live births. The denominator was omitted in the results and discussion sections for ease
of presentation.
This study was conducted in the RSUTH, a tertiary hospital owned and funded by the
Government of Rivers State, and patients are expected to pay directly for services (except few
that participate in the National Health Insurance Scheme). During the period 2012-2014 there
was a Free Medical Care (FMC) programme where user fees for antenatal care, postnatal care
and delivery including Caesarean section, as well as drugs and consumables but excluding blood
for transfusion, was paid for by the government to the hospital by way of reimbursement.
Afterwards the programme was scrapped and patients have to bear the full cost of all treatment.
The hospital provides emergency obstetric services to women referred from other centers, as well
as providing antenatal care and delivery services for low and high-risk pregnant women booked
with the hospital. The hospital is well equipped and has availability of qualified team comprising
of Obstetricians, Pediatricians and Anaesthetists. There is availability of laboratory and blood
bank services in the hospital.
Results:
One hundred and ten (110) maternal deaths occurred out of 17,080 total births during the sevenyear study period giving an overall MMR of 644 (Table 1). The MMR trend shows a fairly stable
but increasing rates in the first three years 2012-2014 from 580-625, with a steep rise in 2015 to
1090, followed by a sharp decline in 2016 to 252 and a resurgence of progressively increasing
rates of 725 in 2017 and 785 in 2018 (Figure 1).
Overall, the commonest causes of maternal deaths were Pre-eclampsia (PET) and Eclampsia
44(40%), Postpartum Haemorrhage (PPH) 25(22.7%), Ruptured Uterus 13(11.8%) and Sepsis /
Retroviral Disease (RVD) 12(10.9%) as shown in figure 2. Table 2 shows the year by year
distribution of the causes of maternal deaths and the trend has been that PET/Eclampsia was the
commonest cause of death every year, followed by Postpartum haemorrhage except in 2015
when it was the commonest. About two-thirds (62.7%) of maternal deaths resulted from these
two causes.

Table 1: Trends in maternal mortality during the period:
Time period

Total number of births

Number of maternal deaths
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3106

18

2013
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19
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2239

14
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22
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6

2017

1793

13

2018

2294

18
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Figure 1: Line graph showing trends in maternal mortality ratio (MMR) during the period

Table 2: Distribution of cause of maternal death during the period:
Cause of

2012

2013

2014

2015

2016

2017

2018

death

n (%)

n (%)

n (%)

n (%)

n (%)

n (%)

n (%)

PET/Eclampsia

8 (44.4)

7 (36.8)

6 (42.9)

5 (22.7)

1 (16.7)

5 (38.5)

12 (66.6)

Ruptured uterus

3 (16.7)

2 (10.5)

1 (7.1)

3 (13.6)

2 (33.3)

1 (7.7)

1 (5.6)

PPH

5 (27.8)

4 (21.1)

3 (21.4)

9 (40.9)

2 (33.3)

1 (7.7)

1 (5.6)

Post CS

0 (0.0)

3 (15.8)

0 (0.0)

2 (9.0)

1 (16.7)

1 (7.7)

1 (5.6)

SCD/RVD/Sepsis

0 (0.0)

1 (5.3)

2 (14.3)

2 (9.0)

0 (0.0)

5 (38.5)

2 (11.0)

Obstructed labour

2 (11.1)

2 (10.5)

2 (14.3)

1 (4.5)

0 (0.0)

0 (0.0)

1 (5.6)

Total

18 (100.0)

19 (100.0)

14 (100.0)

22 (100.0)

6 (100.0)

13 (100.0)

18 (100.0)

7.3%
(n=8)
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10.9%
(n=12)
40%
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7.3%
(n=8)

Ruptured uterus
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Figure 2: Causes of death (n=110) over the years (2012 – 2018)

Discussion:
This study recorded a high MMR of 644 per 100,000 live births for the 7-year period 2012-2018.
This is however lower than The Nigerian national MMR of 814 in 2015 recorded by WHO [1]
and the 903.7 recorded by Nwagha et all [6] and much higher figures from other studies in
Nigeria [17,18,19]. This is however higher than the findings of a similar study in the SouthSouth region of Nigeria by Agan et al 2018 [15] of 448, but lower than their earlier finding of
1,513 at the same center in 2010 [8]. The success in reduction of MMR in their study was
attributed to the free maternal care services to all categories of pregnant women in their state, as
well as the dedicated implementation of findings from the Woman Trial to reduce postpartum
haemorrhage. Although the MMR of 644 in this study is lower than the current WHO estimate
for Nigeria, it is abysmal when compared with the estimates for developed nations, such as 3 for
Denmark, 8 for the UK, and 14 for Singapore [1]. This is also far from the new target of the
Sustainable Development Goal (SDG) to reduce the global MMR to less than 70 per 100,000 live
births by 2030, with no country having an MMR over 140 per 100,000 livebirths [20].
This study also revealed a consistent increase in MMR over the study period, with figures for
2012(580), 2013(584) and 2014(625) being lower than the overall average of 644. This might be

attributed to the free medical care programme in the state at that time. The highest annual MMR
of 1090 was recorded in 2015 when the scheme was abruptly terminated. Nwagha et al [6] in
their study also recorded consistent increase in the MMR over the 3-year period of 2003(756.8),
2004(897.6) and 2005(1052.2). However, Agan et al [15] reported a consistently decreasing
MMR over their 5-year study period.
The leading causes of death in this study were Pre-eclampsia / Eclampsia (40%) and Postpartum
haemorrhage (22.7%). Other studies have reported these two culprits as the main causes but with
postpartum haemorrhage as the major offender [11.12,13,14]. Agan et al [8] in their earlier study
reported the leading causes as postpartum haemorrhage (33.4%) and pre-eclampsia / eclampsia
(21.2%) but in their later study, Agan et al [15], it was sepsis (21.3%) and hypertensive disorders
in pregnancy (16.4%). They deduced that the significant reduction in MMR might have been as a
result of reduction in deaths from postpartum haemorrhage following the dedicated
implementation of the Woman Trial. The demotion of postpartum haemorrhage to second place
in our study might also be linked to the implementation of the Woman Trial in our Centre. Our
Centre was one of the recruitment sites for the world Maternal Antifibrinolytic trial (Woman
Trial), a large randomized double-blind, placebo-controlled trial to quantify the effect of early
administration of Tranexamic acid for postpartum haemorrhage on maternal death etc. The
multi-Centre trial was coordinated by the London School of Hygiene and Tropical Medicine
[21].
The high mortality from PET/Eclampsia (40%) in this study is unacceptable as it is preventable
through early diagnosis and prompt treatment. While the hospital cannot do much in cases of
delays in presentation, much can be achieved by prompt treatment of all cases adhering to a
treatment protocol adopting the findings of the Magpie Trial, that Magnesium Sulphate halves
the risk of Eclampsia and reduces the risk of maternal deaths [22]. A dedicated implementation
of the Magpie Trial and Woman Trial findings might lead to a reduction in deaths from
PET/Eclampsia and Postpartum haemorrhage, and a reduction in the MMR in our Centre.

Conclusion:
The study showed that the maternal mortality ratio is high and the trend is worsening. The leading
causes of maternal deaths were PET/Eclampsia and Postpartum haemorrhage accounting for about twothirds of all deaths. Efforts must be geared towards improvements in the management of these cases, if
this trend is to be reversed. There is urgent need to develop protocols for implementing the findings of the
Magpie Trial and the Woman Trial aimed at reducing the occurrence of deaths from PET-Eclampsia and
Postpartum haemorrhage respectively.
The findings from this study should inform the prioritization of health policies, programmes, and funding
to reduce maternal deaths in the State and country at large. Further efforts are needed to improve the
availability and quality of Data related to maternal mortality.
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