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ABSTRACT

Background

Caesarean section (CS) is a major obstetric intervention, performed by obstetricians and doctors
for saving lives of women and their newborns from pregnancy and childbirth related
complications. There is great concern about the increasing rise in the rate of CS deliveries in
both developed and developing countries as unnecessary CS may have adverse impact upon
maternal and neonatal health outcomes. The World Health Organization (WHO) considers CS
rates of 5-15% to be the optimal range for targeted provision of this life saving intervention.
Although Botswana has not done any research on CS rates, it was identified through health
facility reports that it has high rates of CS. The aim of this study was to establish the rate,
indications and immediate outcomes of CS deliveries for women who delivered at Princess

Marina Hospital (PMH) in Botswana.

Method

This was a descriptive cross-sectional retrospective study. Maternity registers were reviewed,
and there were 6737 deliveries of which 1918 were delivered through CS from January to
December 2016. Out of the 1918 CS deliveries, 794 records were sampled. Data were collected
using a data extraction tool, entered in Epi-Info version 3.3.3 for cleaning, and was then
transported into STATA software version 14 for statistical analysis. Appropriate measures of
description such as mean, frequencies and percentages were utilized to describe the different
variables under study. Indications of CS were presented as frequency distribution. Categorical
variables were compared using chi-square test, with 95% confidence levels considered to verify
significant difference between variables with a pvalue of <0.05 considered as significant.
Records of women who delivered by CS were stratified into quarters (quarter 1-4) and

comparisons were also made between obstetric variables and indications of CS.



Results

The rate of CS deliveries was 28.5%. The most frequent indication of CS deliveries was fetal
distress (23.6%), and 145 (18.3%) were adverse outcomes. Maternal complications accounted for
13.1% of all the adverse outcomes and the most common maternal complication was postpartum
haemorrhage (95%). There were 30 stillbirths which accounted for 3.8% of the fetal mortalities.
Fetal complications were 126 which accounted for 86.9% of all the adverse outcomes, and the

most frequent fetal complication was low APGAR score with 74%.

Discussion

The CS rate identified in this study was higher than the WHO standard recommendation. The
high rate of fetal distress diagnosed might be due to over-diagnosis. Therefore, there is need to
avail and improve fetal monitoring technological devices such as Cardiotocograph (CTG) that
will reduce the over-diagnosis of fetal distress. Furthermore, this high rate of CS deliveries could
be a resultant of poor utilization of instrumental vaginal delivery. Therefore, clinicians should be
encouraged and motivated to perform instrumental vaginal delivery such as, vacuum and forceps,
when appropriate. The policy makers should also consider developing national policy and
guideline on appropriate justification of indications for CS deliveries. The considerable maternal
complications can be reduced through strengthening antenatal care and family planning services
including community health education programmes. Furthermore, it is essential to re-enforce
emergency neonatal resuscitative measures in order to reduce the high rate of perinatal

morbidities.
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CHAPTER 1: INTRODUCTION

This introductory chapter presents the contextual background and literature review for this study.
The background section includes a description of CS delivery, and an overview of CS rates,
indications and CS delivery outcomes. An overview of CS delivery in Botswana is also briefly
highlighted.

1.1 Description of CS delivery

Caesarean section (CS) is a surgical procedure, whereby a woman’s abdomen and uterus are
incised in order to deliver her baby (1). It is necessary to perform CS when delivery
complications such as, obstructed or prolonged labour, malpresentation and fetal distress arise (2,
3). This means that, it is performed when vaginal delivery is unlikely, and / or when the life and
health of the mother and / or the baby is at risk. Effective and efficient use of CS as a vital
intervention increases access to care and reduces undesirable outcomes (2). Access to
comprehensive emergency obstetric interventions including CS is essential to reduce both
maternal and perinatal morbidity and mortality, and reaching the realization of sustainable
development goal 3 (2). As a result, the World Health Organization (WHQ) had found it fit to
appeal, and recommend all countries to adopt and implement emergency obstetric care services
including CS intervention (4). Botswana has adopted emergency obstetric care services including

CS in order to manage and treat complications of pregnancy, labour and delivery (5, 6).

1.2 An overview of CS rates

The WHO and Pan American Health Organization have considered the ideal rate of CS delivery
for a country to be 5-15% of the total deliveries (2, 4, 7). The global average rate of CS
deliveries, however, increased from 12.4% to 18.6% between 1990 and 2014 (8). Furthermore,
another study (9) had shown that “worldwide rise in caesarean deliveries rates increased
dramatically from 12% in 1990 to 24% in 2008 with a peak reached in industrialized countries”.
It further revealed that, more than one quarter of all births (26.1%) in US were by caesarean

deliveries. High rates of CS deliveries are found to be more evident in developed countries while
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the lower rates are mostly in lower and middle income regions (9). Studies on CS deliveries
conducted in health facilities across several African countries, revealed that the rate of CS
deliveries ranged from 2.3% to 27.3% with a median rate of 13.5% (10, 11). These studies,
further showed that, majority of the health facilities that had low CS rate were those in rural
settings where CS resources were inadequate, and those health facilities that were within the
cities which mostly referred their patients to tertiary hospitals (10, 11). In addition, the high
rates of CS deliveries were more apparent in the health facilities that had adequate CS resources,
as well as, in nongovernmental and private health facilities and where economic incentives were
available (10, 11).

1.3 An overview of CS indications

The most commonly accepted indications of CS delivery included but are not limited to the
following; fetal distress, malpresentations, cephalopelvic disproportion (CPD), previous CS,
antepartum haemorrhage, pre-eclampsia and eclampsia (10). Majority of the studies conducted
globally and regionally had revealed aforementioned indications of CS deliveries. But, these
indications had different rates between regions and countries (4, 10, 12-14). Furthermore, it was
also observed that performance of CS delivery is now influenced by other socio-demographic

factors such as; wealth, class and level of education particularly in developed countries (2, 15).

1.4 An overview of CS outcomes

CS delivery when conducted based on valid medical justification can effectively prevent both
maternal and perinatal morbidities and mortalities (16). That is, CS deliveries are effective in
saving maternal and fetal lives (16). In addition, CS deliveries are essential as they aid in the
avoidance of birth trauma for the neonates, and preserve the mothers’ perineum (17). On the
other hand, CS when compared with vaginal delivery can cause significant complications for the
mother, such as; infections, disability or death particularly in settings with inadequate resources
needed to conduct safe surgeries or manage probable complications (3, 7). Furthermore, CS
deliveries that are conducted inappropriately have been identified as contributory to some cases

of maternal deaths. But, according to WHO CS intervention is vital to improve health outcomes
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of women and babies hence, no woman who undergoes CS should die or become sick (10).
Again CS when compared to vaginal delivery is more costly to the mother, family, community
and the country in terms of funds, time spend in hospital, expensive and complex equipments
used, drugs, and more health personnel needed to perform the operation (10). Furthermore, a
study conducted by Tanyi et al. (2016) at the Limbe and the Buea regional hospitals in
Cameroon, had indicated that caesarean delivery has adverse neonatal outcomes such as low
APGAR score, resuscitations, birth injury, pulmonary hypertension and respiratory distress (11).
It further revealed that of all the neonates that were born by caesarean deliveries, 26.1% had at
least one adverse neonatal outcome with respiratory distress being the most frequent (46.2%)
(12).

1.5 An overview of CS in Botswana

Although Botswana has conducted no scientific research to establish CS rates, indications and
immediate of CS delivery outcomes, it has been observed through the health facility reports and
the Botswana “Maternal Mortality Reduction Initiative” (MMRI) technical report that the rate of
CS deliveries is high. The Botswana MMRI technical report revealed that, tertiary and district
hospitals had CS delivery rates of 25% and 12% respectively in 2015 (3). It further showed that,
Princess Marina hospital (PMH) and Nyangabgwe referral hospital (NRH) had CS delivery rate
of 25% and 24% respectively (3). PMH is one of the three tertiary hospitals in Botswana located
in Gaborone district. In addition, Botswana Medical Aid Society (BOMAID), a medical
insurance company, reported 61% rate of CS deliveries among the insurance members in 2015
which is fourfold the WHO recommendation (15). The company alluded that, though it hopes
these CS performed were informed by medical necessity, it appears like majority of them were

motivated by non-reassuring indications such as personal and societal preferences.

1.6 Problem statement

WHO states that CS is an essential intervention that is used to save the lives of mothers and
neonates when used appropriately at an ideal rate of not less than 5% nor more than 15% (16).

WHO further stated that countries that have less than 5% rate of CS deliveries reflect inadequate
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access of its population to this vital intervention. On the other hand, countries that have more
than 15% rate of CS deliveries might reflect unnecessary utilization of this intervention, which
can result in adverse health outcomes of mothers and neonates (16). Worjoloh et al. also
highlighted that, excess use of CS without valid medical reason has been seen to have adverse
effects on the mother, baby, family, community and the nation at large (18). Therefore, this
means that, the proportion of CS at the population level is a measure to the level of access to and
use of this intervention. It can serve as a guideline for policy makers and governments in
evaluating progress in maternal and infant health and in monitoring emergency obstetric care and
resource use (8). Since Botswana has limited scientific research in the area of CS rate or
proportion, it is unlikely to measure the level of access to and use of CS intervention at the
population level. In addition, Botswana is still striving to improve availability and accessibility
to emergency obstetric care, including CS intervention in order to reduce both maternal and
neonatal mortality, and it also aims at performing quality and safe CS. This quality CS can be
measured through both maternal and neonatal health outcomes. But, since Botswana has limited
scientific research in the area of CS outcomes, it is unlikely to measure maternal and neonatal
health outcomes. Furthermore, the country lacks scientific guidelines that can assist policy
makers and the government to effectively evaluate the progress of maternal and infant health,

and monitor emergency obstetric care and resource use.

1.7 Justification

The world is concerned about the increasing rate of CS deliveries. In Africa, the rate of CS
deliveries ranges from 2.3% to 27.3% (10) while in the Latin Carribean and America ranges
from 25% to 65% (4). In addition, majority of these CS deliveries are performed based on non-
reassuring indications such as; maternal preferences, wealth, level of education and class (2, 15).
Furthermore, unnecessary CS deliveries had been found to have adverse maternal and neonatal
effects such as; slower recovery for the women, increased risk of complications like infection,
PPH, need for blood transfusion, need for high cost special care, or treatment of severe
morbidities for both the mother and the baby, increased risk of unpleasant effects in subsequent
pregnancies, disability and death, and high costs of surgery (19). On the other hand, if CS

deliveries are performed based on valid medical diagnosis can effectively prevent both maternal
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and neonatal morbidities and mortalities (16). That is, CS is effective in saving maternal and
fetal lives. For example, CS deliveries are effective in saving fetal lives in complications such as
fetal distress and hypoxia. They are also important as they aid in the avoidance of birth trauma
for preterm neonates, and thus preventing neonatal morbidity. CS deliveries are also important as
they assist in prevention of trauma in the maternal birth canal in conditions such as CPD, and
they also enhance prevention of maternal death whereby the woman has pre-eclampsia (16).
Therefore, it is critical for the country to conduct a scientific research about CS rate, indications
and immediate outcomes in order to monitor the utilization of this vital intervention. In addition,
there is need to conduct a research project to come up with evidenced based information, that is
needed by policy makers to plan and develop policies and guidelines to cater for women who
really need CS deliveries. Although it is essential to conduct a research on CS rates, indications
and immediate outcomes, Botswana has not conducted such study. The country only relies on
the health facility reports, and the Botswana maternal mortality reduction initiative technical
report. This study was therefore aimed to establish rate, indications and immediate outcomes of
CS deliveries in Botswana, hence the target of this research project primarily focused on various

stake holders.

While Botswana is striving to improve availability and accessibility to maternal and child health
services, it also aims at delivering quality health services in order to reduce maternal mortality
which can be measured through both maternal and perinatal health outcomes. Therefore,
reduction of maternal morbidity and mortality depends on a greater extent on efficient and cost
effective emergency obstetric care, including CS intervention. These interventions need to be
implemented accordingly and appropriately with valid medical justification. As a result, this
could enable ministry of health and stakeholders in future to scale-up sustainable obstetric
emergency interventions to other parts of the country, hence this would contribute to the
realization of Sustainable Development Goal (SDG) 3 which aims at “ensuring healthy lives and
promoting well-being for all at all ages”, thus achieving the health target 3.1 and 3.2 by 2030.
The research findings would also contribute to the existing body of knowledge within the

midwifery profession in Botswana but also regionally.
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1.8 Study aim

The aim of the study was to determine the rate, indications and immediate outcomes of CS

deliveries at a national referral hospital in Botswana from January to December 2016.

1.9 Study objectives

1. To establish the rate of CS deliveries from January to December 2016 at a national
referral hospital in Botswana.

2. To establish the indications of CS deliveries from January to December 2016 at a national
referral hospital in Botswana.

3. To determine the immediate outcomes of CS deliveries from January to December 2016
at a national referral hospital in Botswana.

CHAPTER 2: LITERATURE REVIEW

This chapter describes global and regional CS rates, indications and outcomes of CS deliveries. It
also briefly explains Botswana’s context regarding CS delivery rate, indications and outcomes.

2.1 Global and regional rates of CS deliveries

Several studies conducted globally have revealed that, many regions and countries have CS
delivery rates that are higher than the one recommended by WHO of 5-15% (2, 4, 8-12, 20). The
average global rate of CS is 18.6%, ranging from 6.0% to 27.2% in the least and more developed
regions, respectively (8, 10, 16, 21). The lowest rates of CS with the average rate of 7.3% are
found in Africa; and more specifically in Western Africa which has an average rate of 3% with a
range of 1.4% to 11.4% (8). But according to Shah et al. Northern Africa has the highest CS rate
of 27.8% (10). Latin American and the Caribbean have CS rates of 40.5% each. The highest

average CS rate in the world of 42.9% is found in South American sub-region (8, 21).
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In addition, to show the high rates of CS in the world, another study revealed a range of 25% to
65%, but the rates were varying between countries and regions (4). The same study revealed a
worldwide caesarean delivery rate increase from 12% in 2002 to 24% in 2008 (4). This study
also showed that, highest ranges were seen in the developed countries while the lowest ranges
were found in the lower and middle income countries (4). Some of the regions were reported to
have experienced drastic increase, while others had gradual increase (10, 12). Other studies
showed that, the regions had CS delivery rates as follows; United States of America (USA)
32.2%, Central America 31%, North America 24%, Europe 25%, Asia 19.2%, Sub-Saharan
Africa 3% (8, 10, 16, 21). The same studies (8, 16, 21) further revealed that CS rate in Germany
increased from 15.3% in 1991 to 31.7% in 2012.

Furthermore a study that investigated “changes in CS delivery rate and indications in two rural
hospitals in China” found that, CS delivery rate increased from 28% and 43% in 1997 to 54%
and 65% in 2003 respectively (20). Furthermore a study conducted at Matlab in Bangladesh,
revealed CS rate increase from 4% in 2004 to 23% in 2014 (22). Idoko et al. conducted another
study at the Edward Francis Small Teaching Hospital in the Gambia that showed CS delivery
rate of 24.0% (13). Some of the African countries experienced a rise in CS rates while others
maintained the same rates for some years. For example CS rates in Egypt rose from 4.6% to
51.8% over the 24 year period, and Zimbabwe maintained the CS rate at 6% (8). In addition, a
study conducted by Prah et al. in Ghana showed CS rate of 26.9% (21). The rate of CS at Limbe

and Beau in Cameroon, was 13.3% which is within the WHO recommendation rates (11).

The research conducted at East African referral hospital in Tanzania, had shown CS delivery rate
that ranged from 29.9% to 35.5% between 2005 and 2010 (18). Lastly but not least another study
that was conducted at a secondary level care hospital of Cameroon, had shown CS delivery rate
of 20.4 % (23). Majority of these studies looked at women of all ages, races, geographic area,
social class, gravidity, parity and gestational age; and they have reported significant increase

across all these characteristics.
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2.2 Global and regional indications of CS deliveries

According to Chu (2012), the major challenge is that, there is no standard classification system
for CS indications that exists (12). Furthermore, definitions of CS indications are not
standardized, and CS indications can be multiple or related (12). For example CS indications
such as; prolonged labour, obstructed labour, poor progress and CPD can be combined and be
used for one patient, or can be used interchangeably by different authors referring to the same
patient (12). Therefore the non-standardized classification of CS indications pose a great
challenge in identifying the appropriate most common indications for CS deliveries (12).

Even though there is no standardized classification system for indications of CS deliveries, the
International Classification of Diseases, Tenth Revision (ICD 10) has grouped diseases, and
health related problems including problems for pregnancy, labour, delivery and puerperium (24).
This grouping is further categorized into several sub-groups. But, this grouping is complex, and
not clear if it is the classification system for indications of CS deliveries. However, some of the
authors use this ICD 10 grouping, while others use their expertise. Despite the fact that, there is
no appropriate standard classification system for CS indications, it was observed that majority of

authors had similar classification system for CS indications in their studies (8, 10-12, 18).

The indications that were outlined by many studies and considered to be appropriate are; fetal
distress, obstructed labour, prolonged labour, previous CS, malpresentation, APH, placenta
praevia, severe pre-eclampsia, failed induction of labour, fetal asphyxia and fetal acidosis, just to
mention a few (8, 10-12, 18, 21, 22, 25). But, some of the latter mentioned studies also
considered other indications of CS deliveries such as; mother’s preference, maternal age, class
and wealth. These indications had different rates between regions and countries (8). For example,
mothers’ preference accounted for 17% rate of CS deliveries in Australia, 11% in USA, 8% in
Northern Europe and 6% in United Kingdom (UK). Increased maternal age (35 years and above)
accounted for 22% of CS deliveries, while previous pregnancies accounted for 24% of CS
deliveries in Germany. In addition, in UK fetal compromise constituted 22% of CS deliveries,

failure to progress 20%, one previous CS 14% and breech presentation 11% (8, 10). Moreover,
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in Bangladesh repeated CS accounted for 24%, fetal distress 21%, prolonged labour 16%, and
malpresentation as well as hypertensive disorders constituted 3% each (22).

A study conducted in Sub-Saharan African countries had shown that, out of 1276 women who
delivered by CS, obstructed labour contributed 31%, malpresentation 18%, and previous CS 14%
(12). But, the one that was done in Tanzania (East Africa) revealed that, previous CS was the
leading indication and it accounted for 35% of the total CS deliveries, and obstructed labour was
attributable to 23% (18). Furthermore, a study at Felegrhiwot referral hospital in Northwest
Ethopia in 2016 revealed that, obstructed labour accounted for 30.7% rate of CS deliveries, while
fetal distress and abnormal presentation accounted for 15.9% and 13.4% respectively (26). In
addition, an audit report done at a specialist private practice clinic at Kwazulu-Natal in South
Africa, had shown that one previous CS was the most frequent CS indication and it constituted
46.8% of CS deliveries, followed by two or more previous CS with 11.9%. CS on request
accounted for 8.3%, CPD and HIV constituted 7.13% rate of CS deliveries each (25).

In a study conducted by Tanyi et al. (2016), CPD was the most frequent indication accounting
for 32.2% of all the CS deliveries, followed by previous CS, breech, fetal distress, big baby,
placenta praevia, eclampsia and severe pre-eclampsia (11). Another study (21) revealed that, the
overall leading CS indication was previous CS with 23.1%. Big baby, failure to progress and
fetal distress followed with 17.2%, 13.2% and 10.7% respectively.

Some of the indications were found to be influenced by geographic location and the demographic
status of the participants. For example, in rural China, CPD was the most indication that
contributed to the increasing rise of CS delivery rates accounting for more than 50% of all the
CS deliveries that were performed in 1997 at Anxian County hospital in China (20). Generally, it
was noted that, majority of the researchers had identified the same four most common
indications for CS deliveries and these are; previous CS, CPD, fetal distress and
malpresentations (8, 12, 13, 18, 20-22, 25, 26).

It was noticed that, most of the researchers that identified common indications that were
considered to be appropriate or commonly accepted as reasons for CS deliveries, discussed the
classification of indications with the experts such as midwives and obstetricians before they

conducted the study. Hence they had a common understanding, and as a result, they came up
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with same indications (12, 18). Furthermore, most of the researchers utilized the same
methodology. They used hospital or institutional maternity and theatre registers as well as
patients’ records to extract data hence they managed to find similar indications. Although, they
found similar indications, some researchers had a challenge whereby more than three indications
were listed for the same patient, and then they decided to take the first three indications and use
them in the analysis and leave the rest (7, 18, 20). For example, if prolonged pregnancy, fetal
distress, failed induction and CPD were documented as indications for one woman, the
researcher would take fetal distress, prolonged pregnancy and failed induction and use them for
analysis, and would leave out CPD (7, 18, 20). But, this could be considered as researcher’s bias
hence it might have had some influence on the results (7, 18, 20).

Few studies have shown that, some regions had different and inconsistent indications that were
not recommended as valid medical reasons, while others performed CS without medical
indication. In Germany 13% of CS deliveries were performed without medical indication (8). In
addition some studies that were conducted in Sub-Saharan African countries indicated that
maternal or family preference accounted for some CS deliveries, hence contributed to increasing
CS delivery rates (9, 12). Non-valid clinical indications such as non-reassuring fetal status were
attributable to larger proportions of CS deliveries as compared to maternal-fetal and obstetric
conditions such as malpresentation, cord prolapse, and placenta praevia (18). The other challenge
was inconsistent ranking of indications for certain regions and countries because they had no

standard classification model of conditions that was approved either globally or nationally (12).

Furthermore, socio-demographic risk factors were found to aid the escalating of CS delivery
rates in certain populations. That is, probability of using CS delivery increased with better socio-
economic status, higher education of women, increasing age and decreasing birth order (22). It
further revealed that, women from richest quintile households were two and a half times more
likely to deliver by CS compared to women from the poorest quintile households. Women with
higher secondary and above education were two times more likely to deliver by CS than women
with no education (26). Furthermore, a study conducted in Nigeria revealed that, area of
residence is associated with rates of CS. It showed that women who lived in an urban setting had

CS rate of 12.0% as compared to women who reside at a rural setting (27). Women older and
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who have given three or more birth were 68% less likely to deliver by CS than women with first
birth (22).

On the other hand few studies revealed that many countries have increased accessibility and
availability of emergency obstetric care including CS intervention hence this had contributed to
the increase of CS deliveries. Again majority of the deliveries occur in the hospitals and this had
also contributed to the rise of CS deliveries as compared with the past twenty decades (20).

2.3 Global and regional outcomes of CS deliveries

There were few studies that determined the outcomes of CS deliveries. A research study entitled
“The indications for and risks of elective caesarean section” which was conducted in Germany
had shown that, morbidity in elective caesarean deliveries was slightly higher than that for
vaginal deliveries (28). It also revealed that caesarean section deliveries before 39 weeks of
gestation, compared to vaginal deliveries, led to notably higher respiratory morbidity in the
newborn, requiring intensive medical care. Neonates born via elective CS, had a higher risk of
respiratory complications such as respiratory distress syndrome or transitory tachypnea of the
newborn (28). Moreover, this study revealed that, when compared to vaginal deliveries CS had
intra-operative and postoperative complications as well as risk for subsequent pregnancies. For
example, intra-operative complications included; infections, organ injuries (bladder, intestine,
ureter), risk associated with anaesthesia, need for blood transfusion and hysterectomy as
treatment of severe bleeding. Postoperative complications included; embolism, thrombosis,
adhesions and persistent pain. Risks for subsequent pregnancies were highlighted as intrauterine
growth retardation (IUGR), preterm delivery, ectopic pregnancy, spontaneous abortion, uterine

rupture and placenta praevia (28).

In addition, two studies conducted in Africa indicated that high rates of CS deliveries were
associated with high maternal and perinatal morbidities and mortalities (9, 10). The results
showed that “the risk of a woman dying after she underwent CS was almost three-folds the risk
of maternal death after vaginal delivery (9, 10). Haemorrhage was the number one cause of death
after CS delivery. The other outcome morbidities included damage to pelvic organs,

thromboembolism and hypovolemia (9). Out of 10000 CS deliveries conducted, haemorrhage
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accounted for a rate of 5.5 deaths. When compared with vaginal delivery, hypovolemic shock
and embolism were 4.8 and 4.5 times more likely to occur respectively after CS delivery (9).
Maternal outcomes that resulted from CS were maternal deaths before discharge from hospital,
postpartum fistula, hysterectomy and severe morbidity that led to admissions to intensive care
unit (10). Perinatal outcomes included fresh stillbirth, neonatal death before discharge from
hospital, APGAR score of less than four in five minutes. As a result, these severe neonatal
morbidities were referred to special baby care unit, hence exacerbating the resources that were
already limited (10).

CS is essential to reduce maternal and neonatal mortality; therefore these deaths and
complications could not necessarily mean that CS is a bad intervention but could simply reflect
that the complications arose due to substandard care such as delayed decision making, lack of
resources e.g. blood; and some of CS being performed by doctors who lacked surgical skill (9).

2.4 Botswana’s context regarding CS delivery rate, indications and outcomes

Even though there is no research conducted on CS rates in Botswana, BOMAID, medical
insurance company reported 61% rate of CS among its insurance members in 2015, which is
fourfold the WHO recommendation (9). The Botswana MMRI technical report revealed that out
of 49481 deliveries CS delivery rate was 15% (3). The report further showed that Princess
Marina hospital and Nyangabgwe referral hospital had CS delivery rate of 25% and 24%
respectively (3). Since there is no research conducted in Botswana regarding CS deliveries, the
most common or frequent CS indications are unknown. But according to the Botswana MMRI
technical report elective CS accounted for 20% of the total CS deliveries in 2015 (3). Immediate
outcomes of CS deliveries in Botswana, are not known as there is no research carried out in this
area. Therefore this study is aimed to establish the rate, indications and immediate outcomes of

CS deliveries in Princess Marina hospital.
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CHAPTER 3: METHODOLOGY

INTRODUCTION

This chapter provides a description of the study design and the procedural methods used in data
collection. The research sample is described in terms of the sample frame and the sampling
process. In addition data management and statistical analysis procedures utilized to analyze data

and the ethical considerations of the study have been outlined.

3.1 Study design

This is a descriptive, cross-sectional, retrospective study on rates, indications and immediate

outcomes of CS deliveries at a national referral hospital in Botswana.

3.2 Study setting

The study was conducted at Princess Marina hospital, Maternity department, labour ward.
Princess Marina hospital is the Botswana’s major tertiary and national referral hospital located in
Gaborone, South-East District, Botswana. It has 581 beds and it was established in 1966 and it
started operating in April 1967; that is, it has been inexistence since 52 years ago (31). Its
catchment population is 231592 (32). It caters for its staff, and it receives referred patients and
clients from district and primary health facilities as well as self-referrals. The hospital plays a
major role in delivering promotion, preventative, curative, diagnostic and rehabilitative health
services. As a national referral hospital, it provides these services in a more complex standard
when compared to district hospitals. It also acts as an academic center for student midwives and
doctors. It has the maternity department which has three divisions or units namely high risk
antepartum care ward, intrapartum care (labour) ward and postpartum care ward. All of these
wards are staffed with midwives who provide midwifery care to the patients. The hospital
provides comprehensive emergency obstetric care services, including CS intervention which is
performed by obstetricians and general doctors. Although there is no scientific research on rates,

indications and immediate outcomes of CS deliveries conducted in this hospital, in 2015 the
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Botswana MMRI technical report showed that it had the highest rate (25%) of CS deliveries as
compared to other health facilities (3). In addition it had CS rate that was higher than the one
recommended by WHO of 5-15%.

3.3 Study population and sample

The study population for this study included all women who delivered at Princess Marina
hospital between January and December 2016. Those who delivered by CS were included in the
study irrespective of an individual’s age, residence, gravidity, parity and gestational age. The
study excluded all women who had normal, vacuum and forceps deliveries during the time of the
study. Using above criteria, maternity registers were utilized to ensure that a representative
sample was drawn. That is, it consisted sampling records of every woman who met the eligibility

criteria from maternity registers until the required sample size was reached.
3.4. Sample size

The sample size estimation for women who delivered through CS was determined using the
formula below (33):

_ Z(Zl_oc/z) X pq

= =
Where
n is the minimum sample size needed to be collected for the number of caesarean sections.
Z =1.96 from the z-tables the reliability coefficient for two -sided 95% confidence interval.
a =0.05, the probability of making a type I error (5%).
p is the proportion of caesarean section estimated from the April 2014 to July 2015 program
data report from Ministry of Health and Wellness, Botswana. Therefore the exact “p” is 7422
caesarean section deliveries and the source of “p” is the technical report on Botswana maternal
mortality reduction initiative that utilized reports from hospitals in December 2015.
gisl-p.
d is the level of precision (margin of error) that is expected.

Therefore, based on the above formula the calculated sample size became 794.
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Then based on the above sample size, the researcher used strata to sample participants.
Participants were stratified according to quarters. There are four quarters in a year; therefore,
participants were stratified into four quarters which consisted three months each. After
stratification, then stratified random sampling was used to select a specific number of
participants from each quarter to make a total sample size of 794. That is, all CS deliveries were
listed per quarter according to their dates of occurrence. Since these four quarters had different
number of CS deliveries, then, the aforementioned sample size estimation was utilized to
calculate the number of records that were supposed to be picked from each quarter and included
in the sample. It was identified that, the number of records that needed to be picked from quarter
one, two, three, and four equaled to 215, 198, 194 and 187 respectively, which made a total of
794 sample size. Then “n” was calculated as the number to identify which records in the lists of
these four quarters should be picked. When calculating “n”, it gave three (3). Therefore, every
third record in the list of each quarter was picked and included in the sample size (794).

3.5 Data collection

3.5.1 Data collection tool

A structured data collection tool was developed (Appendix Six) to extract data from maternity
registers. Literature review was done and it was utilized to inform the development of this tool.
In addition, the type of variables that were documented in maternity registers was also used to
complement the development of this structured data collection tool. The tool was utilized to
maximize the authenticity and fairness of data collected as well as, to minimize the researcher’s
biasness. The tool was using codes in order to strengthen anonymity and confidentiality of
information collected from maternity registers. This structured data collection tool provided
participants’ socio-demographic characteristics such as; maternal age and residence; antenatal
care data like gravidity, parity and gestational age, as these were the variables that were
documented in the maternity registers. In addition, this tool was also designed to cater for
maternal and fetal risk indications of CS deliveries for example CPD, previous CS, fetal distress
and malpresentations, as well as; immediate maternal and fetal outcomes such as maternal

deaths, still births; maternal and fetal complications or morbidities.
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3.5.2 Data collection process

The principal investigator reviewed the maternity registers, to gather relevant information for
women who delivered by CS at Princess Marina hospital from January to December 2016.
Specific data needed by the researcher was extracted from the maternity registers, and entered in
structured data collection tool. Data collection took place in the clinical setting or at the hospital
where the study was conducted. The indications and outcomes of CS deliveries were documented
in the maternity registers immediately after CS delivery had been performed; hence data
regarding these variables were extracted from the maternity registers as recorded. Each case of
CS delivery was reviewed independently from the maternity registers, and where need arose,
patient’s file / record of the concerned case was retrieved and reviewed, to verify and
compliment the missing data in the registers. Exposure variables such as maternal age, residence,

gravidity, parity and gestational age were also documented.

3.5.3 Classification of indications of caesarean section deliveries

There were many types of indications for CS deliveries written in the maternity registers. Since
the country has no standardized classification model for indications of CS deliveries that is
approved either globally or locally, the researcher utilized literature review to group up these
indications for analysis purposes. In addition, the researcher consulted the obstetrician who has
expertise in the field to assist in grouping these indications, as a way of complimenting literature
reviewed. Therefore, the grouping of CS indications, and the diagnosis included under each
group was done as follows;

Fetal distress- this group included; fetal bradycardia, fetal tachycardia and fetal distress.

Malpresentation- included; breech, footling breech, transverse lie, oblique lie, compound

presentation, cord presentation, cord prolapsed, hand prolapsed, face presentation and

malpresentation.

CPD- included; contracted pelvis, big baby, hydrocephalus, macrosomia as well as CPD.

APH- included; placenta praevia, placenta abruption and APH.

Labour related- this group included; cervical dystocia, obstructed labour, prolonged labour,

poor progress, delayed second stage and preterm labour.
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Hypertensive disorders- included; PIH, chronic hypertension, eclampsia, severe PET and
HELLP syndrome.

One previous CS

Two previous CS

Failed induction of labour

Others- this group included; three previous CS, BOH, elderly primigravida, grandmultipara,
uterine fibroids, uterine rupture, PPROM, PROM, prolonged SROM; genital, vulval and
vaginal warts; severe oligohydraminous, polyhydraminous, twin pregnancy, post dates,
congenital abnormality, IUGR, IUD, GDM, thrombocytopenia, cardiac patient, paraplegia
and VP shunt. In addition, indications of CS that were included in this group were mostly the

ones that had occurred once or twice.

3.6 Pilot study

The data collection tool was tested at the tertiary hospital that was not used for study setting.
Maternity register was reviewed, and simple random sampling was used to select ten records of
CS deliveries. Data was extracted from these ten records and entered in this tool. This was done
before the commencement of the study, so that the tool could be checked if it had catered for all
the necessary information / variables of interest that were documented in the maternity registers.
After pilot test, it was identified that some of the socio-demographic characteristics / variables
(education, marital status and employment) that were included in the data extraction tool were
not catered for in the maternity registers. Therefore the tool was adjusted accordingly by

removing the aforementioned variables.

3.7 Data management and analysis

During the time of data collection, completeness of information was checked. Check codes were
utilized for consistence purposes. Data were double entered in Epi-Info version 3.3.3 using
different computers in order to ensure its quality. Data were kept in Epi-Info, then cleaned and
transported to STATA software version 14 for statistical analysis. In order to ensure

completeness of variables some consistent checks were performed, and descriptive analysis was
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done. Analysis focused on identifying socio-demographic and obstetric determinants of CS
deliveries. The exposure variables included maternal age, residence, gravidity, parity and
gestational age. Baseline characteristics such as; indications of CS deliveries for example, labour
related complications, CPD, fetal distress and malpresentation were described using counts,
frequency, proportions, mean, and percentages. Comparison of categorical variables was done
using chi-square test reported with 95% confidence levels to determine significant difference
between the variables, p-value <0.05 was regarded as significant.

3.8 Ethical considerations

This study was conducted after the University of the Witwatersrand, School of Public Health
Committee and the Ethical Committee for Research on Human Subjects (Medical) gave the
researcher ethical clearance certificate number R14/49: M180217 (Appendix Two). Permission
to conduct the study in Botswana was sought out from Health Research and Development
Division, Ministry of Health and Wellness (Appendix Three), and the Princess Marina hospital
Research and Ethics Committee (Appendix Four), Botswana. In addition, the manager of
Intrapartum care (labour) ward, Maternity Unit, Princess Marina hospital was consulted as a gate
keeper to allow the researcher access to maternity registers in her unit and access was permitted
(Appendix Five). Since this study was based on routinely collected data, consent for individual
participants was not obtained separately. To ensure anonymity and confidentiality of information

patients’ identifiers were not included in the data extraction tool.
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CHAPTER 4: RESULTS

INTRODUCTION

This chapter provides a description of the study results. The purpose of the study was to establish
the rate, indications and determine the immediate outcomes of CS deliveries at Princess Marina
hospital. There were a total of 6737 deliveries during the study period of which 28.5% were CS
deliveries, 0.76% were vacuum extractions, 0.04% were forceps deliveries and 70.7% were

normal vaginal deliveries.

4.1 Demographic characteristics of CS delivery participants

Maternal age and residential area were the available demographic data extracted from the
registers as shown in the table below:

Table 1: Demographic characteristics of CS delivery participants

Maternal age (years) n/ N (%)
15-24 226 (28.5%)
25-34 402 (50.6%)
35+ 166 (20.9%)
Total 794 (100.0%0)
Residence

City 471 (59.3%)
Town 161 (20.3%)
Village 162 (20.4)
Total 794 (100.0%0)

The age range for mothers who delivered by CS was 15-45 years with a mean of 28.76 years.
The age group 25-34years had the highest CS deliveries of 402 (50.6%), followed by 15-24 and
35+ with 226 (28.5%) and 166 (20.9%) respectively. More than half of the participants were
from the city 471 (59.3%).
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4.2 Determinants of CS deliveries

This study was interested in finding out the determinants of CS deliveries which are reflected in
the table below:

Table 2: Determinants of CS deliveries

CHARACTERISTIC n/N (%)
GRAVIDITY

Primigravida (1) 261 (32.9%)
Multigravida (>1) 533 (67.1%)
Total 794 (100.0)
PARITY

Primipara (1) 277 (34.9%)
Multipara (>1) 517 (65.1%)
Total 794 (100.0%)
GESTATION (WEEKS)

<37 169 (21.3%)
>37 625 78.7%)
Total 794 (100.0%)

As shown in the above table, multigravidas, multiparas and women who had gestational age of
>37 weeks were seen to have higher CS deliveries than their counterparts 67.1%, 65.1% and

78.7% respectively.
4.3 Indications for CS deliveries
This study established the main indications of CS deliveries as documented in the maternity

registers as causes of CS deliveries, diagnosed by the doctors and obstetricians who were

conducting CS deliveries. The figure below outlines the main indications for CS deliveries.
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Figure 1: Main indications for CS deliveries

Main Indications for Caesarean Section Deliveries
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The most frequent indication for CS was fetal distress 23.6%, followed by one previous CS
13.7%, malpresentation 11.4%, two previous CS 10.8% and CPD 6.7%.

4.3.1 Maternal age and indications for CS deliveries

The study was looking at the maternal age against the type of indications for CS deliveries as

shown in the figure below:
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Figure 2: Distribution of maternal age and indications for CS deliveries

Distribution of Maternal Age and Indications for CS
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Fetal distress (30.1%) was the most frequent CS indication for age group 15-24 years, followed
by malpresentation (12.4%) and CPD (9.7%). In age group 25-34 years, fetal distress (22.1%)
was still the leading indication for CS deliveries. One previous CS (17.0%) and two previous CS
(12.4%) followed in the second and third place respectively. In age group >35years fetal distress
(18.1%) was still the most frequent indication for CS, followed by two previous CS (15.7%), one
previous CS (13.9%) and malpresentation (12.7%).
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4.3.2 Obstetric characteristics and indications for CS deliveries
This study examined the obstetric characteristics in relation to indications for CS deliveries.

Table 3: Distribution of obstetric characteristics and indications for CS deliveries

CPD Labour | Failed | APH | One Two HPT | Fetal Malpres | Others | Total
Gravidity Related | IOL previous | previous distress | entation
Cs CS
Primigravi | 33 22 22 15 0 0 15 98 28 28 261
da (1) 12.6% | 8.4% 8.4% 5.8% | 0% 0% 5.6% | 37.6% 10.3% 10.3% | 100%
Multigravi | 20 22 25 29 109 86 37 62 89 54 533
da (>1) 3.8% 4.1% 4.7% 5.4% | 20.5% 16.1% 6.9% | 11.6% 16.7% 10.1% | 100%
53 44 4.7 44 109 86 52 160 117 82 794
Total 6.7% 5.5% 5.9% 55% | 13.7% 10.8% 6.6% | 20.2% 14.7% 10.3% | 100%
Parity
Primipara 103 23 24 16 0 0 16 34 30 31 277
(1) 37.2% | 8.5% 8.7% 58% | 0% 0% 5.8% | 12.3% 10.8% 11.2%
100%
Multipara 19 20 24 28 86 84 36 94 109 51 517
(>1) 4.0% 3.8% 4.6% 54% | 16.6% 16.2% 7.0% | 18.1% 21.1% 9.8%
100%
122 43 48 44 86 84 52 163 139 82 794
Total 15.3% | 5.5% 5.9% 55% | 16.6% 16.2% 6.6% | 20.5% 17.5% 10.3%
100%
Gestation (Weeks)
<37 0 2 7 24 10 16 27 27 23 33 169
0% 1.2% 41% | 14.2 5.9% 9.5% 16.0% 13.6% 19.5%
% 16.0 100%
%
>37 52 42 41 20 99 70 25 160 67 49 625
8.3% 6.7% 6.6% 3.2% | 15.8% 11.3% 4.0% | 25.6% 10.7% 7.8%
100%
Total 52 44 48 44 109 86 52 187 90 82 794
6.6% 5.5% 6.0% 55% | 13.7% 10.8% 6.6% | 23.6% 11.3% 10.4%
100%

Primigravidas experienced fetal distress (37.6%) as the most frequent indication for CS
deliveries, followed by CPD with 12.6%. Multigravidas experienced one previous CS (20.5%) as
the most dominant indication of CS deliveries, followed by malpresentation and two previous CS
with 16.7% and 16.1% respectively. In terms of parity CPD (37.2%) was the most dominant
indication of CS delivery for primiparas. Malpresentation (21.1%) was the leading CS indication

for multiparas. One previous CS (16.6%) and two previous CS (16.2%) followed on the second
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and third positions respectively. Hypertensive disorders and fetal distress (16.0% each) were the

overall leading indications of CS deliveries for women with gestation less than 37 weeks.

Women with gestation of 37 weeks and above had fetal distress (25.6%) as the most occurring

indication for CS deliveries.

4.3.3: Parity, CPD and malpresentation

This study further examined if parity had any association with CPD and malpresentation.

Therefore the study further grouped participants with CPD and those without CPD as well as,

participants with malpresentation and those with no malpresentation; and chi square test for

association was performed, and the findings are presented in table 4 below.

Table 4: Association between parity, CPD and malpresentation

CPD MALPRESENTATION

PARITY No Yes Total Pvalue No Yes Total Pvalue
Primipara 243 34 277 =0.0001 | 247 30 277 =0.743

32.8% | 64.2% | 34.9% 35.0% 33.3% | 34.9%
Multipara 498 19 517 457 60 517

67.2% |35.8% |65.1% 65.0% 66.7% | 65.1%
Total 741 53 794 704 90 794

100% | 100% | 100% 100% 100% | 100%

The above findings show that the likelihood of having CPD as a CS indication is higher in

primiparas than multiparas (Pvalue= 0.001). No differences were observed between the

primiparas and multiparas regarding malpresentation as a CS indication (Pvalue= 0.743).
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4.4 Immediate outcomes of CS deliveries

The study determined both maternal and fetal immediate outcomes of CS deliveries. It needed to
find out the number of mothers who were alive, dead and those who had complications during or
immediately after delivery. It was also interested in determining the number of newborns born

alive, dead or those who had birth complications during or immediately after delivery.

Table 5: Immediate outcomes of CS deliveries

n (N%)
Alive 794 (100.0%)
Maternal outcome Mortality 0 (0.0%)
Complication / morbidity 19 (13.1%)
Alive 764 (96.2%)
Perinatal outcome Mortality 30 (3.8%)
Complication / morbidity 126 (86.9%)
Yes 145 (18.3%)
Adverse outcome No 649 (81.7%)

Out of the 794 CS deliveries, there were 81.7% normal outcomes and 18.3% adverse outcomes.
All mothers (100%) were alive, but maternal complications were at 13.1%. 96.2% babies were
born alive, while 3.8% were still births, and 86.9% newborns had perinatal complications or

morbidities.

4.4.1 Parity, gestation and CS outcomes

The study also looked at association between parity and immediate CS outcomes as shown in the

table below:
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Table 6: Association of parity, gestation and CS outcomes

Maternal adverse outcomes | P Value | Fetal adverse outcomes P Value
No |Yes | Total No \Yes \ Total
PARITY
Primiparity | 273 (98%) | 4 277 =0.200 | 223 54 277 =0.082
(2%) (81%) | (19%)
Multiparity | 502 (97%) | 15 517 441 76 517
(3%) (85%) | (15%)
GESTATION
<37 164 5 169 =0.588 | 124 45 169 =0.0001
(97%) (3%) (73%) | (27%)
>37 611 14 625 540 85 625
(98%) (2%) (86%) | (14%)

The above table shows that there were no differences in maternal and fetal outcomes between

primparas and multiparas. CS at gestational age of <37 had shown to have higher risk of fetal

adverse outcomes than >37 weeks gestational age in this study.

4.4.2 Maternal

adverse outcomes

The study examined maternal complications that occurred during and immediately after delivery

as shown in the

figure below:
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Figure 3: Maternal complications of CS deliveries
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There were a total of 19 maternal adverse outcomes, of which 95% was PPH and 5% was

ruptured uterus.

4.4.3 Fetal adverse outcomes

The study explored fetal complications as shown in the figure below:

Figure 4: Fetal complications of CS deliveries
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The major fetal complication recorded was low APGAR score with 74.0%, followed by birth

asphyxia (11.0%) and NND (6.0%).

Table 7: Distribution of maternal complications and indications of CS deliveries

Maternal | CPD | Labour | Failed | APH One Two HPT | Fetal Malpres | Others | Total

complicat Related | IOL previous | previous distress | entation

ions CS CS

PPH 0 1 3 3 2 4 0 1 2 2 18
0.0% | 5.6% 16.7% | 16.7% | 11.1% 22.2% 0.0% | 5.6% 11.1% 11.1% | 100%

Ruptured | O 0 0 0 0 1 0 0 0 0 1

uterus 0.0% | 0.0% 0.0% 0.0% 0.0% 100% 0.0% | 0.0% 0.0% 0.0% 100%

Total 0 1 3 3 3 5 0 1 2 2 19
0.0% | 5.3% 15.8% | 15.8% | 15.8% 26.3% 0.0% | 5.3% 10.5% 10.5% | 100%

Two previous CS (22.2%) was the most CS indication which contributed to PPH. Followed by

failed 10L and APH with 16.7% each. Two previous CS was the contributory factor to ruptured

uterus.
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Table 8: Distribution of fetal complications and indications of CS deliveries

Fetal CPD Labour | Failed | APH One Two HPT Fetal Malpres | Others | Total
complications Related | IOL previous | previous distress | entation
CS CS
Birth 1 0 0 1 1 0 0 5 5 2 15
asphyxia 6.7% 0.0% 0.0% 6.7% 6.7% 0.0% 0.0% 33.3% 33.3% 13.3% | 100%
Low APGAR 7 6 2 6 6 6 8 28 15 8 92
score 7.6% 6.5% 2.3% 6.5% 6.5% 6.5% 8.7% 30.4% 16.3% 8.7% 100%
Meconium 0 1 0 0 0 1 1 3 0 0 6
aspiration 0.0% 16.7% 0.0% 0.0% 0.0% 16.7% 16.7% | 50% 0.0% 0.0% | 100%
Fracture 0 0 0 0 0 0 0 0 2 0 2
0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 100% 0.0% | 100%
NND 0 0 0 1 1 0 1 3 2 0 8
0.0% 0.0% 0.0% |12.5% | 12.5% 0.0% 12.5% | 37.5% 25.0% 0.0% | 100%
Others 1 0 0 0 0 1 0 0 1 0 3
33.3% | 0.0% 0.0% 0.0% 0.0% 33.3% 0.0% 0.0% 33.3% 0.0% | 100%
Total 9 7 2 8 8 8 10 39 25 10 126
7.1% 5.6% 1.6% 6.4% 6.4% 6.4% 7.9% 30.9% | 19.8% 7.9% | 100%

Fetal distress and malpresentation, both at 33.3% were the major contributory CS indications that

resulted to birth asphyxia. Furthermore fetal distress (30.4%) contributed mostly to low APGAR

score followed by malpresentation (16.3%). More than one third of NNDs had fetal distress

(37.5%).

CHAPTER 5: DISCUSSION

INTRODUCTION

This chapter discusses the result of the study entitled “indications and immediate outcomes of CS

deliveries at a national referral hospital in Botswana”, that aimed at establishing and determining

rate, indications and immediate outcomes of CS deliveries during the study period. The findings

are presented and discussed as per each specific objective. The strengths and implications of the

study are highlighted.
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5.1 SUMMARY OF MAIN FINDINGS

The study revealed that the rate of CS deliveries at Princess Marina hospital was 28.5%. The
most frequent indication for CS delivery in this study was fetal distress. Out of 794 CS
deliveries, there were 18.3% adverse outcomes. There were no maternal deaths, but there were
19 maternal complications which resulted in maternal morbidity rate of 13.1%. Furthermore,
there were 3.8% still births and 86.9% fetal complications.

5.2 DISCUSSION OF MAIN FINDINGS

5.2.1 Rate of CS deliveries

The CS delivery rate of 28.5% revealed in this study, is higher than the one recommended by
WHO that is 5-15% (2). This result was more than the CS delivery rate of 25% that was reported
by the Botswana MMRI technical report in the same hospital (Princess Marina hospital), and it is
similar to as well as, different from the findings of other studies conducted at health facilities
regionally (9, 12, 20, 21, 23). This might not necessarily mean over diagnosis for, and / or
unnecessary CS deliveries, but, maybe due to the fact that, majority of complicated cases are
referred to this hospital increasing the CS rate. On the other hand, this may reflect that this
hospital has adequate CS resources for the referrals, because other studies (2, 12, 20) had also
found that, high rates of CS deliveries were more apparent in the health facilities that have

increased accessibility and availability of emergency obstetric care including CS intervention.

Since CS deliveries can rarely be conducted at majority of primary and district hospitals due to
inadequate theatre facilities and expects (obstetricians, surgeons, neonatologists, paediatricians
and anaesthesiologists), it therefore means that, the authorities at ministry of health and wellness
should strive in the planning of CS services at different levels of care. This can be achieved by
upgrading primary and district hospitals, and refurbish them with facilities that are essential for
CS intervention. These can include improving theatre facilities and equipments; recruitment and
[ or further training of health care workers for vital expertise such as obstetrics, surgery,

neonatology and paediatrics.
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On the other hand, the high CS rate in this study might also be due to the fact that, there is
minimal utilization of instrumental vaginal delivery in Princess Marina hospital. That is, out of
6737 total deliveries 0.76% were vacuum extractions and 0.04% were forceps deliveries during
the study period. This practice where the rate of instrumental vaginal deliveries is very low had
been also found in other studies to increase CS rates (21, 23). This inadequate and insufficient
conduction of instrumental vaginal deliveries may be due to lack of policies that address this
area, and it may also be due to lack of clinician expertise and motivation. Therefore it is essential
to develop informed policies that can effectively address the use of instrumental vaginal
deliveries. Moreover, it is also critical to assess skills of doctors in instrumental vaginal delivery
in order to enhance them accordingly, thus would reduce the use of CS intervention as a means
of delivery for women who could not have spontaneous vaginal delivery. Furthermore, the use of
instrumental vaginal delivery could not only significantly reduce the rate of CS deliveries, but
could also reduce health expenditure (23). In addition, it is vital that evidenced based information
is provided to assist the policy makers to plan and develop policies and guidelines to cater for

women who really need CS delivery in order to reduce unnecessary CS deliveries.

5.2.2 Indications of CS deliveries

The most frequent indication for CS delivery among the study population was fetal distress
(23.6%) similar to other studies (21, 26). This could be due to the fact that, in this health facility
under study, there is lack of continuous electronic fetal monitoring systems called
cardiotocographs that are essential for accurate diagnosis of fetal distress. As a result doctors and
midwives rely on simple measures such as; fetal tachycardia and bradycardia as well as; fresh
and old meconium stained liquor to diagnose fetal distress. This practice would result in more
than necessary women to be diagnosed fetal distress (21). It is therefore critical to ensure that,
cardiotocographs are available in order to reduce over diagnosis of fetal distress hence avoid

unnecessary CS and save resources (21).

Furthermore, the study had shown that, the most frequent indications of CS delivery for
primigravidas and primiparas were CPD and fetal distress. According to scientific literature,

CPD could be the overall leading indication of CS delivery for both primigravidas and
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primiparas due to the fact that, these populations tend to have their first pregnancies and children
at an early age; when their bodies are not yet fully mature and well developed to withstand the
strenuous effects of labour and delivery. Consequently, they experience labour related
complications such as obstructed labour, poor progress of labour and prolonged labour that are
termed CPD (35-37). Therefore, strengthening antenatal care services for both primigravidas and
primiparas through assessment of pelvic adequacy is critical for early diagnosis of CPD.

5.2.3 Immediate outcomes of CS deliveries

The study also revealed that PPH was the most frequent maternal complication, and it occurred
in the multiparas, similar to national audits findings (38), and consistent with other findings of
studies conducted elsewhere (4, 8-10, 12, 16). These studies had shown that haemorrhage was
the most complication that occurred following CS deliveries, and it was the major cause of
maternal deaths (4, 8-10, 11, 12, 16). Since it has been observed through the Botswana Family
Health Survey (39) that, majority of women in Botswana attend ANC and deliver in the
hospitals, then, this complication may not necessarily be due to contributory factors related to
patients. But it may be due to key factors which are within the health system; such as inadequate
quality of care or delay in providing the required interventions. Therefore, there is need to
strengthen the capacity of all health care workers regarding the provision of midwifery services.
Despite the fact that majority of women attend ANC, and deliver at the health facilities; on the
other hand, this complication might mean that, these women present late at the health facilities.
Therefore, it is critical to strengthen community health education, to promote early booking for

early identification and management of this complication.

In addition, the study had shown that multiparous CS women had higher numbers of maternal
morbidity similar to other studies (13). According to scientific literature, this could be due to the
fact that, this population has decreased uterine muscle tonality. Then, after delivery there might
be ineffective uterine contraction and retraction to achieve haemostasis (37). As a result, there is
need to increase accessibility to family planning services, and reduce the unmet needs for

contraception, and also to improve ANC services, thus reducing morbidity in this group (13).
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Furthermore it is essential to strengthen health education to community regarding the importance
of family planning, early ANC booking, and the dangers of being a multipara.

The other point is that, in this study low APGAR score was the highest (74.0%) perinatal
complication which usually led to birth asphyxia and eventually NND. Although this observation
is consistent with other studies, its rate is relatively high when compared with the findings of
those studies which had shown that, low APGAR score was the overall leading fetal
complication of CS deliveries, with 52% which eventually resulted to NNDs (10, 12). Therefore,
this high rate of low APGAR score with poor prognosis in this hospital might be due to the fact
that, Neonatal Intensive Care Unit (NICU) has inadequate essential resources, and it is staffed
with health care workers like general nurses and doctors who have no expertise in neonatology.
This reason had been found in another study which revealed that, lack of appropriate facilities in
NICU, absence of neonatologist and neonatology nurses, and shortage of paediatricians, were
seen as contributory factors to high rates of low APGAR score (10, 12). This means that, it is
critical for Princess Marina hospital to accentuate the importance of intensifying neonatal
resuscitative measures, and train health care workers on intensive neonatal care. As a result this
may contribute to the reduction of neonatal morbidities and mortalities in Princess Marina

hospital.

On the other hand, this high rate might be attributed to high referral number of complicated cases
from lower level health facilities, or might also reflect ineffective management of labour,
delayed decision making and / or delayed transfer of women from home or a referring health
facility to the referral hospital (10, 13). Therefore, in order to reduce these complications, it is
essential for Princess Marina hospital to institute quality antenatal care services, and upscale
comprehensive Emergency Obstetric and Newborn Care (EmONC) at the lower level health
facilities. Furthermore, it is important to health educate the community about the importance of

early ANC booking, and prompt seeking of medical help in case of emergencies.
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5.3 Strengths of the study

This study is the first one to be conducted in women who delivered by CS in Princess Marina
hospital. The results of this study are similar to other studies conducted outside this country. This
research report is a clear indication that, analyzing the indications of CS deliveries can help
health policy makers to adjust programs and guidelines regarding CS intervention. Additionally,
this study had identified that, there is need for the country to develop a standard classification
model / system for the indications of CS deliveries. The study results can also assist clinicians to
improve the quality of care regarding midwifery services. The findings observed in this study,
will provide evidence based information policy and guidelines as well as protocols that address
and meet the needs of women who really need CS delivery in Botswana. They will further build
a foundation for further studies to be conducted in this same health facility regarding this
population and / or other population groups. This study had revealed the importance of reviewing
the over diagnosis of fetal distress as the most frequent indication of CS delivery. The study had
also discovered that, it is essential to consider utmost utilization of instrumental vaginal

deliveries.

5.4 Implications of the study

There are policies and guidelines at national level that are intended to address antenatal care,
labour and delivery, and postpartum care services as well as emergency management of obstetric
complications including CS as a life saving intervention. The study findings have implications on
the interpretation and implementation of policy for CS intervention as an emergency obstetric
care within Ministry of Health and Wellness. Moreover it was identified that;
The document of policy guidelines, service standards and the (EmONC) training manual
which includes CS intervention only outlined the procedural steps on how to prepare for
and conduct CS. But promotion of quality and safe CS intervention is essential in
improving both maternal and neonatal health outcomes.
Furthermore, there are no policy guidelines or standard classification system / model that
have documented the acceptable valid medical indications for CS intervention. As a

result clinicians may have challenges in making appropriate diagnosis for CS
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intervention. Therefore their decisions regarding the conduction of CS may be based on
their individual preference influenced by skills acquired during training.

Moreover, CS intervention is a good life saving procedure. For this reason, its adverse
outcomes do not necessarily mean that, CS is unpleasant intervention, but, the main
contributory factors of this situation may be poor quality of services offered, which
include; delayed decision making, poor monitoring and inadequate equipment. Therefore
one of the strategies that need to be prioritized by the Government of Botswana is to
strengthen the capacity of health care workers in management of obstetric emergencies,
including CS intervention.

The existing policies and guidelines focus on conducting CS as a life saving procedure,
whereas the emphasis on early identification and appropriate management of risks can
significantly promote maternal and neonatal health status.

In addition Princess Marina hospital also has protocols and guidelines to address
emergency obstetric care including CS intervention in order to curb complications related

to labour and delivery, hence their implementation needs to be strengthened.

CHAPTER 6

6.1 CONCLUSSION

This study has established high CS delivery rate of 28.5% among women who delivered at

Princess Marina hospital during the study period, higher than the national average of 15% and

WHO recommendation. CS is more expensive than instrumental vaginal deliveries therefore this

hospital has to strive to reduce this high rate by training clinicians on instrumental vaginal

deliveries. Furthermore over diagnosis of fetal distress was the overall leading indication to CS

deliveries. Therefore the reduction of over diagnosis of fetal distress can be achieved through the

utilization of cardiotocograph. The study also showed that PPH and low APGAR score were the

most occurring adverse outcomes of CS deliveries. It is therefore critical to continuously train
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health care workers in basic emergency obstetric and newborn care. It is also essential to ensure
access to lifesaving drugs and supplies to address the current situation.

Most importantly CS delivery should be conducted only when clear, valid, well-supported
medical justifications are made. This could be achieved through the correct use of partograph for
appropriate decision to perform CS. Consequently this will promote in performing cost effective
CS intervention as a measure of emergency obstetric care. Furthermore CS that is conducted
based on valid medical indications will enable the country to scale-up basic emergency obstetric
and newborn care services including CS intervention to different levels of care hence this will
result in off-loading the congestion of women in Princess Marina hospital who really need CS

delivery.

6.2 LIMITATIONS

In considering the findings of this study it is important to note the following limitations;
This study was retrospective hence it only used available data as documented in the
maternity registers and few records had missing data; and it was difficult to retrieve the
patients’ files to confirm or supplement the missing data, hence it is not known how
much the missing data have biased the results.
The study was conducted in a tertiary hospital (PMH) as a result the findings will best be

applicable in tertiary service delivery levels.

6.3 RECOMMENDATIONS

Since majority of women attend antenatal care services and deliver in health facilities, further
research is needed to explore factors associated with quality of care being provided in different
levels of care.

CS has proved to be more expensive compared to instrumental vaginal deliveries and deplete the
allocated health resources. Therefore in order to reduce the rate of CS delivery in the study

population, it is recommended that;
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Clinicians should be encouraged to perform instrumental vaginal deliveries, and conduct
vaginal breech deliveries when appropriate. This is due to the fact that this study had
identified that there is very minimal utilization of instrumental vaginal deliveries.
Over diagnosis of fetal distress can possibly be reduced by using cardiotocograph which
is more accurate compared to fetoscope and Dopplersonicaid.
Despite the fact that majority of women attend ANC and deliver in health facilities, it was
identified that some of them appear late at the health facilities, therefore, it is still essential to
strengthen public health education on the importance of early antenatal care booking for early
identification and management of high risk women in order to improve both maternal and
neonatal health outcomes.
Multiparas had higher CS rate compared to primiparas. Therefore it is critical to strengthen
access and utilization of family planning services through community health education in order
to reduce the unmet needs.
Since this was the first study of its own kind in this area, it is therefore recommended that future
research study can be conducted whereby there will be a comparison between two groups
regarding maternal and neonatal outcomes. That is, future research in this area needs to consider

logistic regression analysis to make the study stronger.
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As the Unit Manager of Labour Ward, 1 have read your letter requesting
permission to access maternity registers for the purpose of yvour study.
Therefore, permission has been granted.

Flease observe the following:-

o Allow the manager access to the study al any time for the purpose of
auditing.

= At the end of the study, you should give the unit manager a solt copy
of your report.,

Thank you.

Yours faithfully

G—b‘l‘ﬂtilﬂ-élnﬂ Rapitsa-inbouf-ﬁﬁ;& ilanuger
for/ HOSPITAL SUPERINTENDENT

Vislom: 4 Model of Excellence in Quality Health Servioes. 0 ATC i y g
Values: Bothe, Equity, Nimellness, Customer Focus, Teamwork MU VWAL
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APPENDIX SIX: DATA EXTRACTION TOOL

Indications and immediate outcomes of caesarean section deliveries

Data Extraction Tool

Date: Case Number:

A. Demographic data

1. Maternal age (years):

2. Place of residence:

City
Town
Village
3. Employment:
Yes
No
4. Medical condition:
Yes
No
5. If Yes: Type:
6. Surgical condition:
Yes
No

7. IfYes: Type:

B. Obstetric data

8. Gravidity:




10.

11.

12.

13.

14.

15.

16.

17.

18.

Parity:

Abortions:

Yes
No

If Yes: Number of abortions:

Gestation (weeks):

Indication for CS:

Maternal outcome:

Alive

Mortality

Morbidity / Complication

If morbidity / complication: Type:

Perinatal outcome:

Alive

Mortality

Morbidity / Complication

If morbidity / complication: Type:

Adverse outcome:

Yes
No
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