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Abstract

Background: South Africa’s maternal mortality ratio remains high although it has substantially declined in the past
few years. Numerous studies undertaken in South Africa on maternal mortality have not paid much attention to
how the causes are distributed in different socio-demographic groups. This study assesses and analyses the causes
of maternal mortality according to sociodemographic factors in South Africa.

Methods: The causes of maternal deaths were assessed with respect to age, province, place of death, occupation,
education and marital status. Data were obtained from the vital registration database of Statistics South Africa.
About 14,892 maternal deaths of women from 9 to 55 years of age were analysed using frequency tables, cross-
tabulations and logistic regression. Maternal mortality ratio (MMR), by year, age group, and province for the years
2007–2015 was calculated.

Results: The 2007–2015 MMR was 139.3 deaths per 100,000 live births (10,687,687 total live births). The year 2009
had the highest MMR during this period. Specific province MMR for three triennia (2007–2009; 2010–2012; 2013–
2015) shows that the Free State province had the highest MMR (297.9/100000 live births; 214.6/100000 live births;
159/100000 live births) throughout this period. MMR increased with age. Although the contribution of the direct
causes of death (10603) was more than double the contribution of indirect causes (4289) maternal mortality
showed a steady decline during this period.

Conclusions: The study shows evidence of variations in the causes of death among different socio-demographic
subgroups. These variations indicate that more attention has to be given to the role played by socio-demographic
factors in maternal mortality.
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Background
Despite a 44% decline in maternal mortality worldwide
from 1990 to 2015, South Africa’s maternal mortality re-
mains high [1, 2]. Notwithstanding the high levels, South
Africa has reported a decline in the number of maternal
deaths1 and institutional Maternal Mortality Ratio
(iMMR) since 2009 [2]. A notable decline in iMMR from
a peak of 189 deaths per 100,000 live births in 2009 to
135 deaths per 100,000 live births was reported in 2016
[2, 3]. The Rapid Mortality Surveillance (RMS) of 2016,
also noted the reduction in iMMR when they compared
estimates from other sources [4]. The reduction in
deaths from non-pregnancy related infections and the
success of the Human Immunodeficiency Virus (HIV)
antiviral treatment programme in pregnancy and beyond
have been hailed as the main reason for the decline in
iMMR in South Africa during the past few years [2]. An
inventory of progress made on the Sustainable Develop-
ment Goals (SDGs) in South Africa revealed significant
advances made in development, including health, over
the past 25 years, as well as the considerable challenges
that remain. This report, in reference to Goal 3 of the
SDGs which is to ensure healthy lives for all and pro-
mote well-being for all at all ages, states that improve-
ments in health services in the country have reduced
maternal and child mortality rates and the incidence of
some communicable diseases [1, 5]..
Since its inception in 1997, the National Committee

on Confidential Enquiries into Maternal Deaths
(NCCEMD) which records and analyses all institutional
maternal deaths (maternal deaths that occur outside the
state facilities are excluded in these records and ana-
lyses) has published seven reports on maternal deaths in
South Africa. These reports describe at length the mag-
nitude of the problem of maternal deaths, the pattern of
disease causing maternal deaths, the avoidable factors,
missed opportunities and substandard care related to
these deaths. Thereafter, they make recommendations to
health officials and the national Department of Health
regarding approaches to be employed towards reducing
the number of maternal deaths [2, 6–11]. Moreover, the
reporting of maternal deaths has vastly improved and
has become more efficient and reliable leading to early
identification of problems such as preventable deaths,
poor clinical assessment, delays in referral, poor moni-
toring of patients and lack of appropriately trained

doctors. Notwithstanding these successes there is still
much to do to improve and reduce maternal mortality
ratio in South Africa to acceptable levels.
The most recent NCCEMD report published in January

2018 notes that all provinces, except Limpopo Province
(LP) have shown a decline in maternal deaths in recent
years. According to this report non-pregnancy related in-
fections remained the largest category of maternal deaths
between 2002 and 2013, however, a significant drop in
these infections has been recorded [2]. A noticeable drop
in a number of maternal deaths due to direct causes
especially hypertension and pregnancy-related sepsis was
recorded while there was an increase in deaths due to
obstetric haemorrhage, ectopic pregnancies and abortion
during the 2002–2013 period [2]. Moreover, the
NCCEMD affirms that great strides have been made by
the government in reducing maternal deaths in South
Africa. However, the influence of socio-demographic fac-
tors on maternal deaths is less well-explored by both the
NCCEMD and the RMS which regularly publish reports
at national level on the status of maternal mortality in
South Africa.
To date, a very limited number of studies have been

undertaken in South Africa to analyze the contribution
of socio-demographic factors on maternal mortality
[12–14]. This paper extends the previous analysis of
maternal mortality between 2002 and 2006 by this
author [14] by using data collected by the Department
of Home Affairs (DHA) and subsequently analysed by
Statistics South Africa (StatsSA). Many studies assess
determinants of maternal mortality in a fragmented
scope using a few cases of maternal deaths without ac-
knowledging the impact of socio-demographic factors
on maternal mortality. This study assessed the contri-
bution of these factors on 14,892 maternal deaths that
were recorded over a period of 9 years (2007–2015).
Studies on maternal mortality in Ghana and United
States found evidence of variations in the causes of
maternal mortality among different sociodemographic
subgroups [15, 16].

Aim of study
This study aimed to assess and analyse the impact of
socio-demographic factors on maternal mortality in
South Africa.

Materials and methods
The same methodology previously used by this author
was employed to process and prepare the data for this
study, estimate the MMR and perform statistical analysis
from the causes of death data [14]. This study was de-
scriptive and retrospective and evaluated maternal
deaths by socio-demographic characteristics from 2007
to 2015 in South Africa. Data were extracted from

1Maternal and late maternal deaths were defined as follows: Maternal
death: 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. A late
maternal death is the death of a woman from a direct or indirect
obstetric cause more than 42 days but less than 1 year after
termination [2]
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Causes of Death and Live Births datasets from StatsSA
for the 2007–2015 years under review. StatsSA obtains
copies of completed Death Notification Forms (DNFs)
from the DHA for data processing and analysis of mor-
tality and causes of death. Thereafter, data is processed
in several stages: forms are sorted by year of deaths, la-
bels of unique identifiers are pasted on each form, socio-
demographic variables and causes of death are coded,
data is captured, analysed and published in annual re-
ports. Trained medical coders at StatsSA use ICD-10 for
categories of causes of death to classify, ascertain and
code the causes of death in accordance with the 10th
Revision International Statistical Classification of Dis-
eases and Related Health Problems (ICD-10) developed
by the World Health Organization (WHO) [17, 18].

Statistical analysis
Data for this study was converted from ASCII format to
SPSS 25 (2017) and Software-R (2019) which were used
for the analyses [19, 20]. All cases with the variable preg-
nant were selected from the nine causes of death data sets
and new files were created and merged to form one file.
The following variables were considered in the analysis:
age in 5 year categories, province of death, place of death
(hospital, home, other), occupation (professional, semi-
professional, unspecified, non-professional), education
(none, primary, high school, university, unspecified), mari-
tal status (unmarried, married/living together, unspeci-
fied), direct and indirect causes of death. Overall, several
variables had a number of unspecified categories: 46.2%
for education, 13.4% for marital status, 13.7% for occupa-
tion, 17.1% for place of death and 0.2% for province of
death. Nevertheless, these variables were included in the
analysis as they individually constituted less than 50% of
missing values which is the maximum percentage statisti-
cally accepted for inclusion of missing values in statistical
analyses [21]. Caution is advised when interpreting results
for education, due to the huge under representation of the
various categories in this variable.
The data for the 9 years was pooled first and subse-

quently broken down into triennia for further analyses and
to get a more balanced MMR. The MMRs reported in this
study (formula below) were calculated by dividing the re-
corded/estimated number of maternal deaths by the total
recorded/estimated number of live births between 2007
and 2015 and multiplying the result by 100,000 [22, 23].

Maternal mortality ratio MMRð Þ

¼ Number of maternal deaths in a given year and area
Number of live births in the same year and area

�100; 000 live births

The MMR was calculated by year, province and age.
Frequencies were used to describe maternal deaths for

each year, maternal characteristics, and all the independ-
ent variables relevant to the study. The final causes of
death were grouped into 19 categories which were
dichotomised and cross-tabulated with the independent
variables to analyze how the causes differ in the different
groups. The association between all independent vari-
ables by year, province, and cause-specific mortality was
measured by cross tabulations and Chi-square tests and
corresponding P values. Age group, province of death,
place of death, occupational status, educational level,
and marital status were used as the predictor variables/
covariates. The risks of maternal death associated with
each independent variable were presented by adjusted
odds ratios (aORs) with corresponding 95% Confidence
Interval (CI) using one covariate at a time and adjusting
for all the other variables in one model.

Results
The study population included 14,892 maternal deaths of
women from 9 to 55 years of age who died between 2007
and 2015 and 10,687,687 live births (retrieved from
StatsSA database) that took place during the same period.
Largely, more maternal deaths occurred in 2007 (n =

2281) than in the other 8 years studied here. However, the
year 2008 saw a slight decline followed by an incline in
2009 (2275) and thereafter a steady decline up to and in-
cluding 2015 (Fig. 1). Over the years studied, the annual
MMR ranged from 191.4/100000 live births in 2007 to
101.5/100000 live births in 2015, somewhat levelling off
between 2013 and 2014. The corresponding ratio for the
entire 2007–2015 period was 139.3/100000 live births
(Fig. 2). Provincial level estimates in triennia (Fig. 3) indi-
cate that the Free State (FS) had the highest MMR
throughout this period much higher than the national
average of 139/100000 live births while the Western
Cape (WC) had the lowest MMR in the same period.
Furthermore, the MMR (139.3/100000 live births) during

the 2007–2015 period is significantly lower than the 2002–
2006 MMR (183/100000 live births) reported in a previous
study by Bomela (2015) using 2002–2006 causes of death
data from StatsSA, and Garenne et al. (2011) using data
from the StatsSA 2007 Community Survey, demonstrating
a noteworthy and impressive decline in MMR after 2006
[13, 14]. However, MMR increased with age throughout
this period with the highest risk of dying reaching its peak
among women aged 40 years or older, noticeably demon-
strating how mortality increases with age (Fig. 4). The ma-
ternal mortality ratio starts low and rises steeply and non-
linearly after age 30; the MMR curve becomes progressively
steeper as age advances. Contrary to expectations, the age
curve shows only a modest excess risk at ages 15–19 com-
pared to ages 20–24. Similar findings were reported in the
2011–2013 NCCEMD report as well as in a study of 38
countries by the Population Council [10, 24].
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The distribution of maternal deaths by province, age
group, maternal education, marital status, occupation, place
of death by province of death is presented in Table 1. As
has been reported in other studies undertaken in South
Africa [2–4], the Western Cape reported the second lowest
number of deaths (6%) while Gauteng (GT) and KwaZulu-
Natal (KZN) had the highest number of deaths, 21 and 22%
respectively. Throughout this period deaths in KZN
decreased steadily while deaths in GT although

fluctuating were on the rise. The majority of women
who died during this period were younger (mean age
at death 31.1 years, (SD 37.2)), had an unspecified
educational status, unmarried and died in a health
care facility. Overall, a quarter (25.2%) of the deaths
occurred in the 25 to 29 years age group. More than
half (55.3%) of all the women who died during the
study period were 29 years and younger, largely be-
cause those are the ages at which women are most

Fig. 1 Maternal deaths reported to DHA: South Africa 2007 and 2015. Source: Statistics South Africa

Fig. 2 Maternal mortality ratio per 100 00 live births by year: South Africa 2007–2015. Source: computed from 2007 to 2015 maternal deaths and
live births data. Statistics South Africa
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likely to give birth and more deaths occur where
there are more births [24].
Most maternal deaths in the 10–24 years age group

occurred in KZN (36.2%) while the majority of those in
the 25+ age group occurred in GT (72%). The majority
of deaths occurred among those whose educational sta-
tus was unspecified (46.2%) and lowest among those
with no education, primary school education and univer-
sity education. Four provinces: FS, KZN, Mpumalanga
(MP) and LP had higher numbers of deaths among those
with a high school education than those whose educa-
tional status was unspecified. MP which is a rural province
had the largest number in this group (46.1%). Almost 70%
of maternal deaths during this period occurred amongst
women who were unmarried, and the majority were from
KZN (81.8%). More than three-quarters of deaths oc-
curred among the non-professionals, while close to three
quarters (72.9%) of the deaths occurred in a health care
facility, and 9.9% of deaths occurred at home.

The proportionate maternal deaths by the top ten
causes of death is illustrated in Fig. 5. In comparison to
the 2007–2010 period a considerable decline in the major-
ity of the top ten causes of death was noted between 2011
and 2015. The maternal infectious and parasitic diseases
were the leading causes of death in 2007 (18.2%) and 2008
(22.4%), followed by puerperal sepsis in 2008 (21.3%) and
2009 (20.3%) and ectopic pregnancy (18.3%) in 2009.
Other maternal disorders (17.4%) and pre-eclampsia
(16.4%), were highest in 2010, while HIV was the leading
cause of death in 2011 (16.4%) and 2012 (15.5%). In 2013
ectopic pregnancy (11%) was the leading cause of death,
while complications of the puerperium were leading
causes of death in 2014 (11.8%) and 2015 (10.4%).
The variations in the indirect and direct causes of

death by socio-demographic characteristics are pre-
sented in Tables 2 and 3.
There were slight differences in the indirect causes of

death in relation to the various age group categories.

Fig. 3 Maternal mortality ratio per 100,000 live births by province: South Africa 2007–2015

Fig. 4 Maternal mortality ratio by age: South Africa 2007–2015
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HIV and related causes (30%), viral diseases (29.4%),
immune system disorders (28.2%), and other ill-
defined causes (22.9%) were highest in the 25–29
years age group. Excluding the miscellaneous indirect
causes (31.3%), HIV and related causes (23%) was the
leading cause of maternal mortality among the indir-
ect causes. In contrast, accidental injury (23.2%) and
event of undetermined intent (28.4%) mainly occurred
in the 20–24 years age group. Tuberculosis (24%) and
miscellaneous indirect causes (26.7%) were highest in
the 40+ age group. Maternal mortality was highest for
women who died in KZN in four indirect causes and
miscellaneous indirect causes, while GT had the high-
est number of deaths in three indirect causes. Health
care facilities had the highest number of deaths in
four indirect causes.
The occupation variable (in the original dataset) had a

category of armed forces which included occupations
that could not be classified elsewhere making it difficult
to analyze. There was a high number of deaths in all
seven indirect causes and miscellaneous indirect causes
among non-professional women. Similarly, those with
unspecified educational status had the highest number
of deaths in five of the seven indirect causes and miscel-
laneous indirect causes. Unmarried women had the
highest number of deaths in all indirect causes and mis-
cellaneous indirect causes.

Similar to the indirect causes slight differences were
identified in the direct causes of death in relation to the
various age group categories. Other ill-defined diseases
(23%) were the leading cause of death among direct
causes, followed by maternal infectious and parasitic dis-
eases (17%) and hypertensive disorders (17%). Hyperten-
sive disorders (23.4%), complications related to the
puerperium (25%) and miscellaneous direct (23.5%) were
highest in the 20–24 years age group. Conversely, abor-
tion (25.9%), other maternal disorders (26.1%), complica-
tions of labour and delivery (27.8%), sepsis (26.7%),
maternal infectious and parasitic diseases (30.1%) and
other ill-defined diseases (26.2%) occurred mainly in the
25–29 years age group. Maternal care conditions (24.6%)
and haemorrhage (24.8%) were the leading causes of
death in the 30–34 years age group.
GT had the highest number of deaths from seven

direct causes and miscellaneous direct causes. The ma-
jority of maternal deaths from direct causes occurred
in a health care facility. The majority of professionals
died from miscellaneous direct causes, while non-
professionals had the highest number of deaths in all
ten main direct causes of death. Maternal deaths
among those with unspecified educational status were
highest in all ten direct causes and miscellaneous dir-
ect causes closely followed by those who had a high
school education (Table 3).

Fig. 5 Cause-specific proportionate maternal mortality: South Africa 2007–2015
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The adjusted Odds Ratios for the different groups with
respect to the direct causes of death are presented in
Table 4. Although not statistically significant, the risk of
dying from complications of labour and haemorrhage
was high in all age groups and significantly high in all
age groups for maternal infectious and parasitic diseases
compared to the 9–14 year olds. Additionally, the risk of
dying from complications of labour (aOR = 2.9 95% CI =
0.9–18.2) and maternal care conditions (aOR = 1.5, 95%
CI = 0.6–5.2) was highest among the 35–39 year olds
compared to the 9–14 year-olds. The 30–34 year olds
had a higher risk of dying from abortion (aOR = 1.6, 95%
CI = 0.7–4.2) and haemorrhage (aOR = 3.6, 95% CI =
1.1–22.3) compared to the 9–14 year olds. The 25–29
year-olds had a significantly higher risk of dying from
maternal infectious and parasitic diseases (aOR = 4.1,
95% CI = 2.0–9.9) in comparison with the 9–14 year
olds. The 20–24 year-olds had a higher risk of dying
from sepsis (aOR = 1.8, 95% CI = 0.6–5.4) in comparison
with the 9–14 year olds. The 15–19 year-olds had a
higher risk of dying from complications of the puerper-
ium (aOR = 2.6, 95% CI = 0.9–11.0) in comparison with
the 9–14 year olds.
At provincial level, the risk of dying from haemorrhage

and sepsis was significantly high in all the provinces
compared to the women from the WC. Women from
GT had a higher risk of dying from abortion-related
causes (aOR = 1.4, 95% CI = 1.0–2.0) compared to the
women from the WC. The risk of dying from hyperten-
sive disorders (aOR = 1.4, 95% CI = 1.1–1.8), other ma-
ternal disorders (aOR = 1.7, 95% CI = 1.0–2.7), maternal
care related conditions (aOR = 2.8, 95% CI = 1.5–5.4),
and complications of labour (aOR = 1.6, 95% CI = 1.0–
2.8) was significantly high for LP women compared to
the women from the WC. Women from KZN had a sig-
nificantly high risk of dying from maternal infectious
and parasitic diseases (aOR = 1.4, 95% CI = 1.1–1.7)
compared to women from the WC. Women from MP
had a significantly higher risk of dying from haemor-
rhage (aOR = 3.7, 95% CI = 2.1–7.0) compared to the
women from the WC. Eastern Cape (EC) women had a
significantly higher risk of dying from sepsis (aOR = 5.9,
95% CI = 3.0–13.3) compared to women from the WC.
Women from the FS had a significantly higher risk of
dying from other ill-defined causes (aOR = 1.5, 95% CI =
1.1–1.9) compared to the women from the WC.
Women who died at home had a significantly higher

risk of dying from miscellaneous direct causes (aOR =
5.5, 95% CI = 4.0–7.7) compared to those who died in a
health care facility. Professional women had a signifi-
cantly higher risk of dying from other maternal disorders
(aOR = 1.7, 95% CI = 1.1–2.6) and other ill-defined
causes (aOR = 1.4, 95% CI = 1.1–1.8) compared to those
whose occupation was not classified. Married women

had a significantly higher risk of dying from hypertensive
disorders (aOR = 1.2, 95% CI = 1.0–1.4) other maternal
disorders (aOR = 1.3, 95% CI = 1.0–1.6), complications of
the puerperium (aOR = 1.5, 95% CI = 1.2–1.9), and
haemorrhage (aOR = 1.3, 95% CI = 1.0–1.6) compared to
unmarried women. Women with university education
had a higher risk of dying from complications of labour
(aOR = 1.3, 95% CI = 0.7–2.8) and complications of the
puerperium (aOR = 1.5, 95% CI = 0.8–3.3) compared to
women with no education. Women with primary school
education had a higher risk of dying from haemorrhage
(aOR = 1.5, 95% CI = 0.8–3.1) compared to women with
no education.
The adjusted Odds Ratios for the different groups with

respect to the indirect causes of death are shown in
Table 5.
Women in the 30–34 years age group had the highest

risk of dying from HIV related causes (aOR = 2.9, 95%
CI = 1.2–9.6) compared to the 9–14 year olds. Women
from KZN had a higher risk of dying from tuberculosis
(aOR = 1.5, 95% CI = 0.8–2.9) compared to WC women.
The risk of dying from immune system disorders was
significantly high for North West (NW) women (aOR =
2.4, 95% CI = 1.2–5.1) and the risk of dying from miscel-
laneous indirect causes was significantly high for EC
women (aOR = 1.9, 95% CI = 1.2–3.2) compared to WC
women. Women who died at home had a significantly
higher risk of dying from tuberculosis (aOR = 1.5, 95%
CI = 1.0–2.1), other ill-defined diseases (aOR = 8.5, 95%
CI = 6.1–11.8), accidental injury (aOR = 3.2, 95% CI =
2.2–4.4), event of undetermined intent (aOR = 1.9, 95%
CI = 1.1–3.3) and miscellaneous indirect causes (aOR =
1.7, 95% CI = 1.4–2.0) compared to women who died in
a health care facility. Professional women had a signifi-
cantly high risk of dying from accidental injury (aOR =
1.8, 95% CI = 1.0–2.9) and miscellaneous indirect causes
(aOR = 1.4, 95% CI = 1.0–1.9) compared to non-
professional women. The risk of dying from tuberculosis
was significantly high for semi-professional women
(aOR = 1.8, 95% CI = 1.2–2.6) compared to non-
professional women. The risk of dying from viral dis-
eases was high (aOR = 1.7, CI = 0.9–3.8) for women with
primary schooling compared to those with no education.
Women with a university education had a higher risk of
dying from accidental injury (aOR = 1.8, 95% CI = 0.9–
4.1) compared to those with no education.

Discussion
Variations and uncertainties in MMR in South Africa
are well-documented and recognized [25–28]. The RMS
2018 report [4] published estimates of MMRs and
pregnancy-related mortality ratios (PRMRs) from various
sources that were quite similar although produced from
different data sources. Furthermore, the RMS report
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highlights the similarities in the incline and decline in
MMR from these various sources. The current study
found similar results to the RMS estimates. NCCEMD
reports [6–11] published prior to the 2018 report have
shown an increase in both the numbers and mortality
ratios of iMMR in South Africa with the iMMR reaching
a peak of 189 deaths per 100,000 live births in 2009.
However, the 2018 report shows that since 2010 the
iMMR declined substantially to 135 deaths per 100,000
live births in 2016 although that is still a long way to
reach the SDG 3.1 global target of 70 deaths per 100,000
li0ve births goal by 2030 [1]. A similar trend to the
above figures has been seen in this study where there
was an incline in maternal deaths and MMR between
2007 and 2009 and both declined significantly after this
period. The MMR in this study declined substantially
from a high of 191 deaths per 100,000 live births in 2007
to a low of 139 deaths per 100,000 live births in 2015.
These estimates are similar to the findings of the
NCCEMD indicated above although the NCCEMD does
not capture maternal deaths that occur outside the
health care facilities. This significant decline in the
MMR during the period under study indicates great
strides in the improvement of maternal health in order
to meet SDG 3.1 [1]. Tlou (2018) suggests that the
higher iMMR between 2007 and 2010 was probably
driven by the HIV epidemic which is embedded in our
infection category and disproportionately affects preg-
nant women in South Africa [12]. Furthermore, the 2018
NCCEMD report, advocates that the decline in both ma-
ternal deaths and iMMR are largely due to improve-
ments in HIV treatment with the extensive provision of
Antiretroviral drugs (ARVs) to pregnant women [2, 3].
While such improvement is impressive, some provinces
had maternal mortality ratios at least twice as high as
the national level in 2015. Different socio-economic,
demographic and environmental features in the prov-
inces may be responsible for the differences in the ma-
ternal deaths and MMR.
Numerous challenges that obstruct safe maternal health

care have been identified by the National Department of
Health of South Africa and are indicated in the NCCEMD
2018 report as needing immediate attention. The health
care system in South Africa is generally beset with a critical
shortage of doctors, nurses and community healthcare
workers; health facilities are either in disrepair or ill-
equipped, equipment damaged or unavailable together with
dysfunctional emergency medical services especially inter-
facility transport between and within provinces [2]. Mood-
ley et al. (2018) reported that around 60% of all maternal
deaths in South Africa between 2014 and 2016 could have
been prevented were it not for poor quality of care [3].
Various strategies across all health care facilities in the

country to address the above challenges and improve

MMR have not yielded the expected results, as MMR re-
mains very high. Of greatest concern is the persistently
high MMR in the FS which has continued to have a higher
than national average MMR during the 9 years covered in
this study. According to a report by Treatment Action
Campaign (TAC) (2018) the shortage of human resources
coupled with a large number of vacancies that remain un-
filled in the province is a major issue in the Free State
health care centres [29]. Schoon et al. (2011) identified
inter-facility transport as a contributing factor to adverse
pregnancy problems in the FS [30]. Similar studies done
in Botswana, Tanzania and Bangladesh identified lack of
transport to health care facilities; distance to a health care
clinic and; quality of care as factors contributing to high
maternal mortality and high MMR [31–34]. To address
this problem, improved emergency transport, training on
the management of obstetric emergencies, improvement
of antenatal care and review of service planning were in-
troduced as far back as 2011 in FS, however MMR re-
mains high [30]. The majority of the community in the
province has access to antenatal services, however, giving
birth before reaching these services remains a problem.
Delivery might occur in formal labour wards for the ma-
jority of patients, but not all hospitals have the staffing
profile to provide a 24-h comprehensive emergency ob-
stetric care service [35]. Further investigations are neces-
sary to identify and address the root cause of the high
MMR in this province besides the challenges indicated
above which affect not only the FS but the entire country.
The contrast between provinces with the lowest and

highest MMR is indicative of how much remains to be
done. More comprehensive case studies will be required
to devise more suitable interventions in these provinces.
Liang et al. (2018) found similar results in their estima-
tion of maternal mortality ratios in 2852 counties in
China where some counties and provinces had higher
than national average MMR despite extensive interven-
tions directed at addressing the problem [36].
Provincial disparities persisted during 2007–2015 simi-

lar to what was reported in the 2002–2006 study by this
author [14]. It should however be noted that there was a
general decline of maternal mortality in all the provinces
during these years. Gauteng (GT), which is the most
populous and richest province with a 9.681 Gross Do-
mestic product (GDP) per capita and KwaZulu-Natal
(KZN) the second most populous province with third
lowest GDP per capita (4.767) had the highest number
of deaths, 21 and 22% respectively. The Western Cape
which is the third most populous province and second
richest province reported the second lowest number of
deaths (6%.). WC has one of the best performing re-
gional economies in South Africa, and is counted
amongst the country’s best educational outcomes and
health indicators. All the provinces in the country in
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various degrees experience similar challenges although
there are variations between them. The unemployment
rate is still unacceptably high and economy is under
pressure, poverty and inequality is still rife, many house-
holds are not food secure, child and maternal death rates
are still too high, education outcomes are still not at
desired levels [37–39]. In comparison to the richer
provinces the poorer provinces only have what are desig-
nated as Level 1 and Level 2 institutions (Community
health centres and district hospitals, and Regional
Hospitals respectively). In contrast, the richer provinces
have Level 3 institutions (provincial tertiary and national
central hospitals) which are better equipped with state of
the art facilities. At present, provincial tertiary hospitals
see a lot of cases from lower levels of care that die in
their facilities due to either late referral or poor quality
of care [3, 10].
WHO (2015) reported a significant decline in maternal

mortality in developing countries [40]. This study con-
firms this decline in South Africa. Maternal deaths have
steadily declined in South Africa since 2009; from a high
of 2275 deaths to a low of 1097 deaths in 2015. As re-
ported elsewhere in this paper the decline is largely due to
improvements in HIV treatment with the extensive
provision of ARVs to pregnant women. The decline in
HIV is a significant contribution towards SDG 3.3 in the
fight against the AIDS epidemic [1]. Furthermore, South
Africa continues to improve its policies for further reduc-
tion of maternal deaths and MMR by establishing and
implementing strategies to improve maternal health [3].
Although the MMR decreased during this period, it

however increased with maternal age. A study recently
undertaken in Central Gujarat, India (2019) supports
these results. The study reported that the largest number
of maternal deaths (83.1%) occurred in the age group of
20–34 but the MMR increased significantly in women
35 years old and above [41]. These results confirm what
has been found in studies carried out in the United
States and a WHO multi-country Survey on Maternal
and Newborn Health on pregnancy-related mortality
that advanced maternal age predisposes women to ad-
verse pregnancy outcomes [42, 43]. The current study
reported that the majority of women who died in South
Africa between 2007 and 2015 were younger. The im-
portance of providing contraception for teenagers and
women over 34 years old in preventing unwanted preg-
nancies cannot be overstated and will greatly contribute
towards achieving SDG 3.7 [1]. During the 2007–2015
period the contribution of the traditional causes of preg-
nancy related deaths (abortion, hypertensive disorders,
other maternal disorders, maternal infectious and para-
sitic diseases and haemorrhage) increased significantly.
A notable difference from the 2002–2006 study and the
current study by the same author [14] is the steep rise in

proportionate mortality due to hypertensive disorders
from 9.1 to 17%; maternal infectious and parasitic dis-
eases from 3.1 to 18.3%; viral diseases from 4.3 to 10.4%;
HIV from 10.1 to 23% and; accidental injury from 4.9 to
10.6%. Several reports indicated earlier, show that an in-
creasing number of pregnant women in South Africa
have chronic health conditions such as hypertensive dis-
orders, HIV, obesity and cardiac diseases which put
pregnant women at risk of adverse outcomes. However,
in this study most maternal deaths were attributed to
direct obstetric causes mainly other maternal disorders,
maternal infectious and parasitic diseases and hyperten-
sive disorders.
The findings clearly show significant differences in

pregnancy-related causes. Similar findings have been re-
ported in other studies in Kenya [44] Angola [45],
Nigeria [46], Bangladesh [47] and Pakistan [48]. It is dis-
concerting that a large number of women are still dying
from pregnancy-related causes which can be diagnosed,
controlled and treated during pregnancy. Women in the
older age groups compared to their younger counter-
parts had the highest risk of dying from complications of
labour, haemorrhage and maternal infectious and para-
sitic diseases. Statistics indicate that about two-thirds of
maternal deaths in Africa are related to direct obstetric
complications mainly haemorrhage, hypertension, sepsis,
and obstructed labour [49]. Remarkably, the risk of
dying from hypertensive disorders and other maternal
disorders showed a decline (Table 4). Furthermore, the
risk of dying from HIV-related causes, other ill-defined
causes and accidental injury was reduced in all the prov-
inces compared to the Western Cape (Table 5). There
was also a higher risk of dying from maternal care con-
ditions, haemorrhage and sepsis in all the provinces
compared to the WC. Similar findings were reported in
a WHO Systematic Analysis of global causes of maternal
death which revealed that the above complications
accounted for nearly 75% of all maternal deaths [50].

Limitation of the study
The incomplete data on educational status, marital sta-
tus, place of death, poor classification of occupational
status and complete absence of data on the race/ethni-
city variable was the biggest limitation of this study.
Advanced statistical analyses on the impact of these vari-
ables on maternal mortality could not be performed.
This lack of complete information on the death notifica-
tion form (DNF) hinders accurate determination of the
proportion of deaths that could have been classified
under these variables [17]. Furthermore, the number of
deaths in some of the variables tended to be high but
were difficult to interpret since they may represent
mixed groupings. South Africa even 25 years after the
end of apartheid has been identified as the world’s most
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unequal society [51]. It is therefore important that re-
searchers and policy-makers have supporting data that
characterize racial disparities so that actions to reduce
health inequalities can be planned accordingly.

Conclusion
Regardless of the decline in maternal deaths and MMR
the MMR is still too high in the provinces indicating
that there are still a number of unaddressed challenges
including the role of socio-demographic factors, and
health care delivery. The persisting provincial variations
indicate that more focus should be placed in improving
quality of care at district, regional and provincial tertiary
hospitals. This contrast requires cause-specific and
target-specific intervention to arrest the high maternal
mortality in the country. Improved quality of care in
health care delivery will ensure adequate and immediate
attention to not only maternal health problems but
health care for the entire population at these institutions.
In addition, there has to be a more concerted effort to
address the poverty, economic and health inequality in
South Africa to assist in improving health outcomes.
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