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Abstract

Background: Maternal and child health is a priority in low- and middle-income countries including
South Africa. Despite efforts taken to optimize pregnancy outcomes nationally and locally, higher
than expected incidences of maternal and perinatal mortality are observed. This study measured the
trends of demographic and delivery outcomes from 2013 to 2017 of a Midwife run Obstetric Unit
setting.

Method: A retrospective cohort study was conducted targeting all pregnant women who delivered
at Kwadabeka Community Health Center between January 2013 and December 2017. Data were
collected from the labour ward delivery register (birth register).

Results: A significant decline was found in teenage pregnancies (age below 20 years) from 14.5%
(2013) t0 9.5% (2017) (p=0.034). The ratio for the newborns for male to female was 1:1. There was a
gradual decline in the low birth weight (livebirth) rate from 8.4% (2013) to 7.8% (2017) (p=0.788).
Binary logistic regression analysis showed that it was 22 times (OR=21.959) more likely to have a
Low Birth Weight (LBW) if gestational age decreased by a week. Similarly, for Fresh Still Birth, it
was found that decrease in gestational age by a week increased the risk of FSB by 23 times.

Conclusion: There are declining trends of teenage delivery, low birth weight and still birth rates at
this health facility. This should be seen as positive on achieving the Millennium Development Goals.
Further studies are encouraged to identify the antenatal care and delivery practices implemented;
those may be associated with improving maternity service delivery indicators at the facility.

Keywords: Pregnant woman; Teenage pregnancy; Pregnancy outcome; Low birth weight
delivery; Still birth; Kwadabeka CHC

Background

Maternal and child health is a priority in low- and middle-income countries as it reflects the
general level of living of a society. It was estimated that approximately 99% of the global maternal
deaths occurred in developing countries in 2015 and sub-Saharan Africa accounting for 66% [1]. In
spite of efforts taken to optimize pregnancy and its outcomes nationally and locally, higher incidence
of maternal mortality and Perinatal Mortality Rates (PNMR) are observed in South Africa (SA). For
example, the estimated maternal mortality rate for SA is estimated at 138 per 100 000 live births and
it is higher (180 per 100 000) for Kwazulu-Natal province (KZN) for the year 2015 [2]. It has also
been reported that SA did not progress significantly towards the millennium developmental goals
[2]. Similarly, the PNMR for SA is high of 63 per 1000 live births and higher for KZN [3].

Birth weight is an important determinant of perinatal, neonatal and post neonatal outcomes.
Preterm delivery is the most important cause of perinatal mortality in the developing world [3].
It is considered the leading cause of death among children under five years of age [3]. In 2015,
preterm births were responsible for approximately 1 million deaths [3,4]. A variety of factors
including demographic, socioeconomic status and pregnancy related conditions have been reported
to be associated with preterm birth such as maternal age, parity, previous preterm birth, multiple
gestation, pregnancy induced hypertension, antepartum hemorrhage, prolonged pre-labor rupture
of membranes, and urinary tract infections [4,5]. A number of other medical conditions have
also been associated with preterm birth which include diabetes mellitus, urinary and genital tract
infections, HIV infection and psychological stress [5].
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Low Birth Weight (LBW) is another major health problem.
According to WHO, LBW is defined as a birth weight of less than
2500 g. Risk factors for LBW were reported to be preterm birth,
Intrauterine Growth Restriction (IUGR), or both [6]. It is reported
that babies who are born preterm are prone to neonatal problems
such as infection, which may require longer hospital stay, lead
to increase cost to the family and hospital, the government, and
increased mortality rate [7].

Personal (genetic, birth, age), social,
environmental and medical risk factors e.g., shorter pregnancy
intervals, HIV infection, poor maternal nutrition and maternal habit
of smoking are found for low-birth-weight deliveries in different
parts of the world [8]. WHO has estimated that globally more than
20 million LBW infants are born annually [6]. These LBW infants
are at an increased risk of several health problems such as growth
retardation, infectious diseases, and developmental delay [9].

prior premature

In 2015, an estimated 2.6 million stillbirths occurred worldwide,
with almost all of them occurring in developing countries [10].
Multiple factors have been found to be associated with stillbirths
including maternal age, non-communicable diseases, and infectious
diseases like malaria, Group B Streptococcus, and syphilis particularly
in sub-Saharan Africa [10-12]. It has been estimated that, in low-
income countries almost half of stillbirths occur during or around
the time of delivery and nearly three quarters of neonatal deaths
take place within the first few days following birth [13,14]. Thus, the
period around delivery is thought to be the time when the woman and
her fetus or infant are at the highest risk of dying.

In low-income countries, one half to two thirds of births occur
either at home or in community health clinics, often without a skilled
health-care worker being present at the time of delivery [15,16]. In
these situations, it may not always be possible to transfer a woman to
an emergency obstetric care facility in time to perform a life-saving
procedure should the need arise [17,18]. Furthermore, as more
emphasis is placed on delivery at health-care facilities and as women
become more aware of the benefits, there has been an increase in the
workload at referral hospitals in low-resource areas, many of which
are underequipped and understaffed [19-21]. Thus, even when a
referral is made, the quality of care is often inadequate, especially for
women who arrive late with a complication [18].

Maternal health programme efforts in developing countries are
found with serious deficiencies particularly in rural areas [8]. Access
to maternal health services was a major problem for rural and black
communities in SA. Few studies particularly from rural KZN reported
the trend of birth outcomes. Therefore, the objective of this study was
to determine the trends of demographic and delivery outcomes of
pregnant women from a rural Primary Health Care (PHC) setting
during 2013 to 2017.

Materials and Method

Setting and population

Kwadebeka Community Health Center (KCHC) is a PHC facility
for the people living in the community of Kwadebeka and Clermont,
a residence of over 150,000 black people. These communities are
situated within the municipal boundaries of eThekweni (Durban).
The City of Durban is featuring South Africa’s largest port and is
situated in the province of KZN. Most of the residences of Kwadebeka
and Clermont are poor, unemployed, living in formal and informal
types of dwellings and mainly reliant on public health services at

KCHC as a first contact of health care based on the principles of the
District Health System implemented in 1994 after democratization
of SA. Maternity services at KCHC are available 24 hours a day and
are run by trained midwives and it is known as a Midwife Obstetric
Unit (MOU). The main functions of this unit (according to national
guidelines) are to: provide antenatal care for low and intermediate risk
women, treatment of common problems of pregnancy, management
of labor and delivery services for low risk women, postnatal check-
ups, management of emergencies during antenatal and delivery
services and referral to appropriate hospitals (requiring level one
care to district and level two care to regional hospitals) [22]. Three
midwives during day time (7 am to 4 pm) and 2 midwives during after
hours (4 pm to 7 am) are allocated together with other support staft
to conduct deliveries and care for mothers and newborns. Antenatal
care and delivery services are rendered at KCHC according to the
national protocol and guidelines developed and implemented since
2002. During antenatal care, pregnancy complications are identified
and referred to secondary and tertiary care hospitals thus those are
not included in this study.

Definition of terms

Babies can be born preterm or premature (<37 weeks) or they can
be small for their gestational age (37 weeks but weigh<2500 grams).

Preterm Delivery (PTD) was considered when mothers delivered
a new livebirth baby between 28 weeks and 36 weeks of gestational
age and the baby weights above 1000 g. The “term delivery” was
considered between 37 and 41 weeks of gestation. Any delivery that
occurred at 42 completed weeks or afterwards was considered as
“post term delivery”.

Stillbirth Rate (SBR) referred to the birth of a dead fetus
weighing more than 1000 g or after 28 weeks of gestational age. It is
conventionally divided into two categories: (a) Macerated Still Births
(MSB) when a fetus died before the onset of labour and (b) Fresh
Still Birth (FSB) when fetus died during labour. Low birth weight
was defined as the birth of a baby with a weight of less than 2500 g
irrespective of gestational age.

Study design, sample selection and data collection

A retrospective descriptive study was conducted targeting all
pregnant women who delivered at KCHC from January of 2013 to
December of 2017. Data from the delivery register (or birth register)
of all pregnant women were collected from the labour ward during
the months of June to December 2018. This is the official register for
all deliveries at KCHC. The register contained minimum variables e.
g., the age, parity, gestational age, time of admission, time of delivery,
number of infants (single/multiple), APGAR score of babies, perineal
injuries of mothers and delivery outcomes (Live births/still births)
of pregnant mothers. The dependent variables included for this
study was demographic and pregnancy outcomes. Prior approval
was obtained from the hospital management team for utilizing the
delivery register to conduct the study. No identification of patients
or staff was utilized during the analysis and presentation of results.

Data analysis

Data were entered into Microsoft Excel 2003 program and
thereafter imported into SPSS 22.0.1 (SPSS Inc, Chicago, IL, USA) for
analysis. The analysis results of patient’s demographic and baseline
outcome variables were summarized using descriptive summary
measures: expressed as mean, standard deviation, for continuous
variables and percent for categorical variables. Binary logistic
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Table 1: Frequency distribution of demographic and outcome variables.

Variables 2013 2014 2015 2016 2017

Age group in years

<20 138 (14.5%) 137 (13.2%) 147 (12.7%) 164 (12.6%) 104 (9.5%)
20-24 320 (33.5%) 366 (35.3%) 415 (36%) 492 (37.7%) 402 (36.9%)
25-29 243 (25.5%) 264 (25.5%) 326 (28%) 333 (25.5%) 333 (30.6%)
30-34 169 (17.7%) 179 (17.3%) 163 (14%) 201 (15.4%) 176 (16%)
35-39 68 (7.1%) 76 (7.3%) 88 (7.6%) 91 (7.0%) 64 (5.9%)
240 16 (1.7%) 14 (1.4%) 15 (1.3%) 23 (1.8%) 11 (1.0%)

Gestational age

Term>36 weeks 927 (97.1%) 979 (96.0%)

1077 (95%) 1239 (95.5%) 1055 (97%)

Preterm <37 weeks 28 (2.9%) 41 (4.0%)

60 (5.3%) 58 (4.5%) 31 (2.9%)

Parity (Previous pregnancy)

Nulliparous 292 (30.4%) 262 (25.8%)

295 (26.2%) 309 (24.0%) 227 (20.9%)

Multiparous 659 (68.7%) 746 (73.6%)

822 (72.9%) 970 (75.4%) 856 (78.8%)

Grand multiparous 8 (0.8%) 6 (0.6%)

10 (0.9%) 8 (0.6%) 3(0.3%)

Day admission rate 419 (54.7%) 405 (51.7%)

502 (53%) 581 (52.4%) 508 (53.9%)

Day delivery rate 356 (52.0%) 397 (48.1%)

474 (48%) 562 (49.7%) 501 (50.1%)

Sex ratio of babies

Female 471 (49.5%) 479 (49.6%) 563 (49.8%) 650 (50.5%) 548 (50.0%)
Male 480 (50.5%) 487 (50.4%) 568 (50.2%) 636 (49.5%) 547 (50.0%)
ANC Booking 912 (99.9%) 931 (99.9%) 1113 (99.1%) 1269 (99.4%) 1085 (99.7%)
Low birth rate 80 (8.4%) 77 (8.2%) 76 (6.7%) 92 (7.1%) 85 (7.8%)
Still birth rate 12 (1.2%) 12 (1.1%) 4 (0.3%) 7 (0.5%) 7 (0.6%)

regression analysis was carried out to identify possible predictors for
outcome variables. For regression models, the results were expressed
as odds ratios, corresponding two-sided 95% confidence intervals and
associated p-values. P-values were reported to three decimal places
with values less than 0.001 reported as<0.001. Variables considered
for analysis included: age of the pregnant woman, gestational age,
parity, gender of the baby, antenatal booking, LBW, MSB, FSB.

Results

A total of 5538 expectant mothers delivered at KCHC MOU for
a period of 5 years from 2013 to 2017.The number of deliveries at
the base year 2013 was 954 which increased to 1091 (+20%) in 2016.
There was a gradual increase in deliveries from 2013 to 2016, but a
decline was observed during 2017. The ages of the mothers ranged
from 13 to 45 years with the majority (36%) of women falling into the
19 to 23 years age category. There were only 1% reported deliveries
in the age group above 38 years. There was a significant decline in
teenage pregnancy (age below 20 years) from 14.5% (2013) to 9.5%
(2017) (p=0.034). In contrary to that for the same study period, a
moderate increase from 33.5% (2013) to 36.9% (2017) was reported
for mothers in the 20 to 24 years age group.

A similar trend was demonstrated in the 25 to 29 years age
category where the number of pregnancies increased from 25.5%
(2013) to 30.6% (2017). A steady decline in pregnant mothers was
shown in the 30 to 34 years age category, a decrease from 17.7%
(2013) t0 16.1% (2017). In the 35 to 39 years age group a decline from
7.1% (2013) to 5.9% (2017) was clearly observed. Fewer pregnancies
were reported among women who were 40 years or over (from 1.7%
in 2013 to 1% in 2017).

It is worth noting that there was a decrease in the number of
primigravida from 30.4% in 2013 to 20.4% in 2017. Among the
multiparous women who delivered at the MOU during the study
period, there has been a steady rise in the number of deliveries from
69% (2013) to 79% (2017). In the grand multiparous women, a
plateau effect was noted in (2015-2016) with a sudden decline in 2017.

During the same period, regarding the women delivering preterm
babies, there was a pattern of a gradual increase and then a decline,
from 2.9% (2013) to 5.3% (2015) and then to 2.9% (2017).

The daytime admission and delivery rates (to compare daytime
and nighttime admission and delivery rates) for the study period
remained constant with the daytime delivery rate showing very small
variation from year to year. This demonstrates insensitivity to diurnal
variation to labour and delivery. There were equal numbers of male
and female births for the study period. This was even found constant
from year to year. The ratio for this newborn population for male to
female babies remained 1:1.

The rate of unbooked pregnancies was very negligible with the
number of booked cases approximating 100% for the period 2013
to 2017. This denotes a high uptake of Antenatal Care (ANC) visits
among the women of this community. Notably there was a gradual
decline in the LBW (delivery) rate from 8.4% (2013) to 7.8% (2017).
This reduction of 8% could be attributed to a very high uptake of
ANC visits in this population. Similarly, there was a gradual decline
in the still birth rate from 1.2% (2013) to 0.6% (2017).

Still birth rate was also found to show a similar evolution during
the study period. Highest SBR was found in the year 2013 (1.2%) and
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Table 2: Logistic regression output for LBW.

95.0% C.I. for OR
Variables B Wald Sig. OR

Lower Upper
Age group - 7.071 0.215 - - -
<20 years -0.553 1.105 0.293 0.575 0.205 1.613
20-24 years -0.618 1.561 0.211 0.539 0.204 1.421
25-29 years -0.825 2.779 0.095 0.438 0.166 1.156
30-34 years 35-39 years -1.057 4.205 0.040 0.347 0.127 0.954
240 years -0.626 1.364 0.243 0.535 0.187 1.528
Day delivery -0.058 0.143 0.706 0.943 0.698 1.276
Gestational age 3.089 285.215 0.000 21.959 15.343 31.428
Parity 0.035 0.040 0.841 1.036 0.736 1.456
Sex of baby -0.049 0.122 0.727 0.952 0.722 1.255
ANC Booking 0.806 0.476 0.490 2.238 0.227 22.048
Constant -3.092 5.816 0.016 0.045 - -
Variable(s) entered on step 1: Age group, Day, gestational age, parity, day delivery, Sex, ANC booking.
Table 3: Logistic regression output for still birth.

95.0% C.I. for OR
Variables B Wald Sig. OR

Lower Upper
Age group - 2.842 0.724 - - -
<20 years 0.511 0.376 0.540 1.668 0.325 8.556
20-24 years 0.897 1.004 0.316 2.451 0.425 14.151
25-29 years 1.325 2.037 0.153 3.762 0.610 23.198
30-34 years 1.337 1.590 0.207 3.808 0.476 30.430
25-39 years -14.745 0.000 0.998 0.000 0.000 -
Day admission -0.419 0.765 0.382 0.658 0.257 1.682
Gestational age 3.154 53.663 0.000 23.430 10.076 54.482
Parity -0.688 1.762 0.184 0.503 0.182 1.388
Day delivery 0.897 3.254 0.071 2.453 0.925 6.504
Sex of baby 0.779 3.061 0.080 2.180 0.911 5.219
Booked 16.225 0.000 0.999 11123223.269 0.000 -
Constant -23.008 0.000 0.998 0.000 - -

Variable(s) entered on step 1: Age group, day, gestational age, parity, day delivery, sex, booking status.

lowest was found in the year 2015 (0.3%).

Binary logistic regression analysis showed that LBW was
significantly associated with gestational age of the mother. It was
found that it was 22 times (OR=21.959) more likely to have a LBW
delivery if gestational age decreases by a week. Similarly, for FSB, it
was found that decrease in gestational age increases FSB by 23 times.

Discussion

This study was confined to pregnant women who delivered at
KCHC for the years 2013 to 2017. A period of five years was considered
appropriate in terms of getting adequate data to serve the purpose
of comparison and measuring trends. These data reflected large
delivery information of the population of Kwadabeka and Clermont
population since it is believed that the majority of deliveries under
the public health facilities are conducted at KCHC. The coverage
of key maternal health interventions in South Africa is good when
compared with other countries in sub-Saharan Africa with 92% of
women attending at least once for antenatal care and 91% having a

facility birth with a skilled birth attendant [22].

However, the proportion of pregnant women who delivered
at public health facilities was not known. Since the maternity care
is free in public health facilities of SA and strategies are designed
to encourage pregnant women to utilize public health facilities for
deliveries, one could expect a higher rate of utilization of such services
by the target population.

The retrospective review of records limited the availability of
some study variables and consequently led to information bias. For
instance, records keeping on HIV infection and maternal deaths were
not registered properly; thus, maternal mortality rates could not be
analyzed.

In our study population, we found that the average ages of the
mothers were similar over the years. Teenage pregnancy significantly
decreased over the years between 2013 and 2017. It could be due to
a number of factors. The conventional wisdom is that the healthy
and young population tends to go less to the health care facilities
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than any other group thus the teen group of our study population
might utilize less public health care facilities which could led to
decreased reporting of teen pregnancy. It was mentioned earlier
that the complicated pregnancy cases were transferred to secondary
and tertiary care hospitals during antenatal period thus probably
decreasing the reported number of teenage pregnancy cases in our
area (though this number is unknown to the authors). It warrants
further investigation to determine what proportions of pregnant
mothers are being transferred to other hospitals due to pregnancy
complications during the antenatal period. Another explanation of
actual decrease of teenage pregnancy rate in our communities could
be a good health education and affording educational opportunities
for future development compared to the past.

Teenage pregnancy is a stigma for a girl in South African society
thus it is not always reported. After democratization of SA, education
facilities are becoming more accessible to the black population thus
more teen girls are interested to complete school to attain a successful
career. This aspiration impedes the girls to get pregnant. Another
possible factor could be the high cost of upbringing a child. To raise
a child, a teen mother needs to supply not only food and shelter
(let alone the cost of diapers and baby foods) but also she requires
maintaining the burden of possible sickness. The government started
subsidizing the mothers (child support grant) but it is not enough for
one person to look after herself and at the same time look after the
newborn with the same amount of money.

Pregnancy at advanced age (>34 years) has also decreased
which led to decreased risk of Down syndrome. Authors reported
that advanced age increases the risk of Down syndrome hence,
this trend decreased the health care cost [23,24]. The decreased
pregnancy rate in advanced age was a success of the PHC with its
ANC programmes. As we observed from our current study that most
of the births occur in the 18 to 24 age group, it could be that most of
the women already completed the family growth. The current study
has also demonstrated a decreased primigravid birth rate. This could
be indicative of a new trend in South African society. The advent of
electronic media (e.g. satellite TV, internet, electronic social media,
email, phone using internet technology-Skype) puts the country to be
exposed more than ever before, to Western countries thus increased
interest to be a part of individualistic society which leads to decreased
interest to be pregnant. The current study showed that preterm birth
rate was 3.9%. This rate was lower than other studies conducted in
Abu Dhabi (6%), Saudi Arabia (6.5%), Oman, 9.7%, Kenya, 18.3%,
and Mali 4.7% [4,25-28]. The low rate of PTD could be due to fewer
primigravidae who were<20 years old. Other large studies reported
that young maternal age was associated with increased odds of PTD
[29,30].

The current study illustrated an overall rate for LBW of 7.6%. A
recent study conducted in Abu Dhabi reported 9.4% LBW rate [31]. A
similar LBW rate of 9.4% was reported in Iran [32]. The rate of LBW
in the current study is higher than what was previously reported by
UNICEF, namely, the country estimate was 6.1% [33]. However, the
current LBW rate is lower when compared to other African Countries
such as Oman, 13.7% [27], Ethiopia 10.4% [34], Sudan, 12.5% [35],
and Nigeria, 16% [27,34-36]. The differences in rates could be
explained by the nature of the studies, for instance, delivery at tertiary
hospitals [35,36] may be associated with high preterm births due to
dealing with complicated pregnancies, such as preterm birth, unlike
the current study, which was community-based. Maternal smoking
and recreational drug use are some of the most important factors for

low birth weight deliveries found in earlier studies [37,38]. As the low
birth weight rate decreased, it could be assumed that the maternal
smoking and recreational drug use rate decreased in the study area as
well, though the exact statistics for these two factors were beyond the
scope of this study.

The overall still birth rate was found to be 0.7% which was lower
in our study population in comparison to a study conducted among
low-middle-income countries. The recent study reported a still birth
rate of 1.41% in Argentina and 6.51% in Pakistan [38,39]. Maternal
bacterial infections, diabetes, high blood pressure, recreational drug
use are some of the contributing factors for still birth [40]. In order to
decrease the still birth rate, these factors need to be controlled which
occurred in the study area by PHC’s increased ANC visits. Birth
defects or umbilical cord accidents could also lead to still born babies.
With the advent of sonographic diagnostic methods and maternal
serum assays, it is now easier to diagnose the birth defect more than
before. As more mothers were coming to the PHC, certainly, they
were advised to utilize these investigative methods if they were at high
risk pregnancy thus decreased the still birth rate from 2013 to 2017.

Conclusion

The study found a constantly decreasing trend of teenage
pregnancy among these pregnant women in KCHC over the study
period. There are declining trends of low birth weight and still birth
rates observed at this health facility. This should be seen as positive on
achieving the MDG goals. Further studies are encouraged to identify
the antenatal care and delivery practices implemented: those may be
associated with improving maternity service delivery indicators at the
facility.
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