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Objective: To understand the elements influencing the maternal deaths in the Limpopo province, South Africa.

Methods: A retrospective review of all maternal deaths which occurred at the Pietersburg Hospital, Limpopo province was done
over a five-year period (January 2011 to December 2015). The hospital death register was used to collate a list of maternal deaths
occurring during the study period. The medical records of maternal deaths were reviewed. The total deliveries and live births for
each year were obtained from the delivery registers. The data collected included maternal age, parity, referring facility, date of
admission, date and time of death, ward where death occurred, and cause of death.

Results: There were 14 685 live births and 232 maternal deaths between 2011 and 2015, resulting in an institutional Maternal
Mortality Ratio (iMMR) of 1579/100 000 live births. The mean age of the patients was 29 years. Forty-three per cent of deaths
occurred within 24 hours of admission, 35% died in ICU and 89% were referred from regional and district hospitals and
community health centres. Of the referred patients, 83% were from district hospitals. Obstetric haemorrhage and pre-eclampsia,
or eclampsia, were the main causes of death.

Conclusion: The iMMR at Pietersburg Hospital remains unacceptably high. Most of the maternal deaths are due to obstetric

haemorrhage, pre-eclampsia or eclampsia, medical and surgical disorder and non-pregnancy related infections.
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Introduction

Maternal mortality is defined as the death of any woman while
pregnant or within 42 days after delivery, miscarriage or
termination of pregnancy, from any cause, excluding incidental
causes.'? In South Africa (SA), the institutional Maternal Mortality
Ratio (iIMMR) decreased from 176.2/100 000 live birthsin 2008/2010
to 154.06/100 000 live births in 2011/2013.2 However, the burden
of non-pregnancy-related infections, obstetric haemorrhage and
pre-eclampsia or eclampsia remains unchanged.?

Studies in low-and-middle income countries reported a higher
iMMR in the major tertiary referral hospitals where obstetrics
complications are concentrated. These studies reported iMMR
ranging from 100 to 1000/100 000 live births,*® while others
have shown iIMMR >1000/100 000 live births.”>'* There are,
however, other studies that have reported iMMR’s lower than
100/100 000 live births.>” In a large urban referral hospital in
SA, an iMMR of 105/100 000 live births between 1997 and 2009
was reported.! The wide variations in iMMR in these studies
could be due to socio-economic factors, delayed referrals from
lower level facilities, lack of access to quality care, lack of
infrastructure and insufficient numbers of qualified health
personnel. Obstetric haemorrhage, pre-eclampsia or eclampsia
and pregnancy-related sepsis are the major factors contributing
to the higher iMMR among women in tertiary hospitals*'* and
South Africa.® Most maternal deaths are preventable if patients
are given prompt appropriate treatment at the periphery, and
are timeously and swiftly referred to higher centres.'"'%1°

Despite the national decline in maternal mortality in SA, there is
aconsiderable provincial variation in the iMMR, with all provinces,
with the exception of Limpopo, showing a reduction.® Lack of

senior or experienced doctors available to help junior and
inexperienced doctors, lack of antenatal care, ineffective referral
systems within health services and a lack of dedicated obstetric
ICU staff may be factors contributing to most maternal deaths in
Limpopo.” Regional hospitals are expected to have specialists in
their human resource compliment, a blood bank and a dedicated
obstetric ICU. The Capricorn District of the Limpopo is the only
region in the Province with a tertiary institution (Pietersburg
Hospital), which serves as a referral hospital for 35 district and 5
regional hospitals. The epidemiological features of preventable
maternal mortality and the reasons for high and ever-increasing
maternal deaths in Limpopo have not been described in detail.°
Therefore, this study was carried out in a provincial tertiary
hospital, Pietersburg Hospital, to understand the elements
influencing the maternal deaths in Limpopo, South Africa.

Materials and methods

Aretrospective descriptive study in which a review of all maternal
deaths which occurred at Pietersburg Hospital of the Limpopo
province, South Africa, was undertaken over a five-year period
(January 2011 to December 2015). The hospital is located in the
provincial capital, Polokwane, and is the only tertiary hospital in
Limpopo. Pietersburg Hospital is the main referral hospital for
maternal cases from all provincial public hospitals and,
occasionally, from private hospitals in the province. The
institution has a 12-bed multidisciplinary Intensive Care Unit
(ICU), which admits about 350-450 patients on average per
annum, while the maternity ward has 50 beds with an average of
300 deliveries per month (Hospital Statistics). Ethics approval to
conduct the study was obtained from the Sefako Makgatho
Health Sciences University Research Ethics Committee (SMUREC
Ethics Ref #: SMUREC/H/222/22015:IR).

Southern African Journal of Infectious Diseases is co-published by Medpharm Publications, NISC (Pty) Ltd and Informa UK Limited [trading as the Taylor
& Francis Group]



74

Southern African Journal of Infectious Diseases 2017; 32(2):73-76

The hospital death register was used to identify and collate a list
of maternal deaths that occurred during the study period. Medical
records of maternal deaths were reviewed by the medical officer.
Information on all the cases was extracted from the patient’s case
notes, labour unit registers and maternal mortality records. The
total deliveries and live births for each year were obtained from
the delivery registers. The anonymity and confidentiality of the
patients’ personal information was protected by a unique patient
identifier. The data collected included maternal age, gestation
age, referring facility, date of admission, date of death, ward
where death occurred, and cause of death. Data was captured
and analysed using Microsoft” Excel (Microsoft Corporation)
version 14 and STATA" 9.0 (StataCorp; College Station, USA),
respectively. Descriptive statistics was used to analyse data.
Categorical variables are displayed as percentages and continuous
variables are reported as mean + standard deviation (SD).

Results

A total of 14 685 live births and 232 maternal deaths were
reported over the five-year period of the study, resulting in a
maternal mortality ratio of 1579 per 100 000 live births (Table 1).
The mean age of the women was 29 + 6.7 (range from 15 to 48
years). Half (118/232) of the deaths occurred in those aged 30
years and older (Figure 1), and 53% (n = 125) had a parity of 2 or
more. Two-hundred and eight patients (89%) were referred from
regional and district hospitals, as well as community health
centres (CHCs). The majority (83%) of the referred patients were
from district hospitals. A greater proportion (35%) of deaths
occurred in intensive care and nearly half (43%) of deaths
occurred within 24 hours. The Chi-Square trend analysis shows
no difference in the iIMMR (p = 0.394).

Table 2 illustrates the yearly cause of maternal deaths during the
period of the study. There were noticeable similarities over the
years, with obstetric haemorrhage, pre-eclampsia or eclampsia,
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Figure 1: Age distribution of the patients.

Table 1: Trends in the MMR (2011-2015)

2011 2621 47 17932
2012 2805 37 1319.1
2013 2908 52 17882
2014 3122 42 13453
2015 3229 54 1672.3
Total 14685 232 1579.8

Table 2: Causes of maternal death at Pietersburg Hospital (n = 232)

“2on | 2012 | a3 | aov4 | aos |

Obstetric haemorrhage 8(17) 9 (24) 9(17) 3(7)

Direct
19 (35)

Pre-eclampsia or 13(28) 7(19) 9(17) 5(12) 6(11)

eclampsia

Anaesthetic compli- 1(2) 1(2)
cations

Pregnancy related 7(15) 6(16) 5(10) 9(21) 5(10)
sepsis

Pulmonary embolism 3(6) 2(5) 2(4)

Rupture ectopic preg- 1(2) 1(2) 2 (5)
nancy

Indirect causes

Medical/Surgical 8(17) 7(19)
condition

11 (20)

Non-pregnancy related 7 (15) 7(19)

infections
Unknown 3(6) 1(3) 1(2) 4(10) 2(4)
Total 47 37 52 42 54

Table 3: The causes of maternal deaths at Pietersburg Hospital (2011-
2015)

n %
Direct
Obstetric haemorrhage 48 21
Pre-eclampsia or eclampsia 40 17
Anaesthetic complications (spinal) 2 1
Pregnancy related sepsis 32 14
Pulmonary embolism 7 3
Rupture ectopic pregnancy 4 2
Indirect causes
Medical/Surgical condition 46 20
Non-pregnancy related infections 42 18
Unknown 1" 5
Total 232

medical and surgical disorders mainly pulmonary oedema and
renal failure and non-pregnancy related infections being the
most common cause of maternal deaths. However, in 2014,
pregnancy related sepsis was amongst the most prevalent
causes.

Overall, as shown in Table 3, the top five leading causes of
maternal deaths, in descending order were: obstetric
haemorrhage; medical and surgical disorders; non-pregnancy
related infections; pre-eclampsia or eclampsia; and, pregnancy-
related infections. These five conditions represent 90% of
maternal causes of death at the study site during the study
periods.

Discussion

From our study, the iMMR was 1579.3 per 100 000 live births,
worse than 105 per 100 000 live births reported from an urban
teaching hospital in Gauteng province, South Africa.' The iMMR
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was also higher than the national average of 154.06 per 100 000
live births.® Our finding was consistent with various studies in
developing countries’®™ in tertiary hospitals with iMMR
>1000/100 000 live births. However, in some studies, iMMR was
reported to range from 100 to 1 000/100 000 live births,**° while
other studies India,”® Kuwait'® and Bangladesh'” found iMMR’s
lower than 100/100 000 live births.">"” The reason for high iIMMRs
in our study is unclear; however, socio-economic deprivation,
lack of antenatal care, lack of access to quality care in peripheral
hospitals, lack of senior or experienced doctors available to help
junior and inexperienced doctors in peripheral hospitals,
ineffective referral systems within health services and lack of
dedicated obstetric ICU may have contributed to these deaths. In
addition, this hospital (Pietersburg Hospital) is inadequately
resourced as far as personnel, equipment and other requirements
for the management of these cases is concerned (Hospital
Statistics).

It is worth noting that in the present study, eighty-nine percent
(89%) of maternal deaths occurred in patients who were referred
- of which (83%) were referrals from district hospitals. Lack of
adequately skilled personnel, supplies and equipment in these
hospitals could be the reasons for referrals from these hospitals.
In our study, nearly half (43%) of women died within 24 hours of
admission, which is similar to the findings in other studies.*?' The
reasons for this must still be established; however, more than
half (58%) of these deaths occurred due to direct causes, mainly
obstetric haemorrhage, pre-eclampsia or eclampsia, pregnancy
related sepsis and pulmonary embolism.

Furthermore, our study shows that 35% of deaths occurred in
ICU and a greater proportion of these deaths were due to
obstetric haemorrhage, pre-eclampsia or eclampsia, and medical
and surgical disorders. An earlier study in the same tertiary
hospital found that 34.8% of the women admitted to the
obstetric ICU died and the majority of these deaths were due to
obstetric haemorrhage and pre-eclampsia or eclampsia.?> The
reasons for high obstetric deaths in ICU were not investigated in
this study. However, it is important to mention that most women
were referred from peripheral hospitals, travelled long distances
with an ambulance and died within 24 hour of admission,
suggesting that the women were seriously ill before arrival at
Pietersburg Hospital, and needed prompt appropriate
intervention.?? This study has shown that maternal mortality in
Limpopo may be high because of delayed intervention in
peripheral hospitals.

In their study in India, Sharma and co-authors reported that
women older than 34 years are at a higher risk of pregnancy-
related mortality.”® In the present study, a greater proportion of
deaths occurred in women aged 30 years and older. Similar
findings were reported by previous studies,” but our findings
differ from many studies which reported more deaths amongst
women in the age group 20-29 years.>”'""'? The reasons for the
higher number of maternal deaths in women aged 30 years and
older could be due to poverty, low education levels, lack of
antenatal care, a greater numbers of children?* and complications
related to chronic conditions.? In this study, nearly half (48%) of
women in this age group had a parity of 3 or more and were from
district hospitals although we did not assess the socio-economic
status of the participants.

With regard to the causes of death: maternal deaths are usually
caused by complications that arise before, during or after labour.
This study found that obstetric haemorrhage, medical and

surgical disorders, non-pregnancy-related infections, pre-
eclampsia or eclampsia and pregnancy related infections were
the most common causes. These findings are consistent with the
national data.? Similarly, these findings concur with reports by
other investigators in other tertiary hospitals.**"'-* Most of the
haemorrhagic deaths in our study were due to postpartum
haemorrhage. More than two-thirds (79%) of haemorrhagic
deaths occurred in patients from district hospitals, where long-
distance travel to referral facilities, absence of a blood bank
within the hospital premises, access to intensive care units, and
inadequate staff numbers and/or competence may have been
contributing factors.'®

The Confidential Enquiries into Maternal Deaths in South Africa
found that non-pregnancy related infections, mainly tuberculosis
and pneumonia, accounted for 34.7% of maternal deaths from
2011 to 20132 However, a considerable reduction in non-
pregnancy related infections was observed from 2008 to 2010.3
Similar findings in which meningitis, pneumonia and tuberculosis
were the leading cause of maternal death have been reported by
Saini and Gupta.? In this study, non-pregnancy related infections,
namely tuberculosis, meningitis and pneumonia, were the main
causes of maternal deaths; however, the rates of these deaths
decreased with time. The reason for this decline could be due to
an increase in the provision of HAART for pregnant women.?

Pulmonary oedema due to pre-eclampsia and multiple organ
failure was the most common medical and surgical disorder
found in the present study. Similarly, other studies have shown
pulmonary oedema to be a frequent cause of maternal deaths;
significantly more frequent than chronic hypertension and
superimposed pre-eclampsia.?®? In the present study, unknown
causes of maternal deaths were dominated by herbal ingestion,
which needs further investigation. Most of these deaths are
preventable and may indicate relative inexperience with regard
to the early identification and management of obstetric
emergencies.

The high rate of maternal deaths reflects delayed management
of labour complications, poor quality of maternal services and
low socio-economic status of the community.®?® Possible reasons
for the high maternal mortality rate in our study are a lack of
proper antenatal care, late referrals, poor transport facilities, lack
of ICU beds, limited specialist obstetrician and critical care
specialist support, lack of senior or experienced doctors available
to help junior and inexperienced doctors in peripheral hospitals,
long distances to the referral hospital and inadequate emergency
obstetric care at referral centres close to patient residences. To
reduce this high maternal mortality rate, it would be necessary
for the provincial health department to implement audit
processes to identify areas of improvement in obstetric care at
the district and regional referring hospitals within the province.
In addition, emergency obstetric interventions, such as prompt
inter-facility transport of patients with pregnancy complications,
have shown to offer a cost-effective way to improve maternal
health outcomes across sub-Saharan Africa.’#2%%°

Study limitations

As with retrospective studies, any missing data from patient files
affects the reliability of the data, but this was minimised by
reviewing admission and death registers and all files from the
records department. Additionally, the recorded causes of death
were based on a clinical assessment of the attending medical
doctors. In the absence of post-mortem autopsy records, the
correctness of the causes of death could not be verified.
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Conclusion

In conclusion, iIMMR remains unacceptably high at the study site
as compared to the national ratio.? The top five leading causes of
maternal death at Pietersburg Hospital, in descending order,
were: obstetric haemorrhage, medical and surgical disorders,
non-pregnancy related infection, pre-eclampsia or eclampsia,
and pregnancy related infection. These five conditions represent
90% of causes of maternal deaths at this facility. A mix of multi-
faceted interventions is needed to address these excessive
causes of maternal deaths in Limpopo.
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