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ABSTRACT 

Background:  

Caesarean delivery is a surgical intervention carried out in order to save the life of a pregnant 

woman and her child, however, this has led to its indiscriminate usage over the decades, with 

rates as high as 73.6% in the South African private sector. A concerning issue is the increasing 

evidence that caesarean delivery at a certain threshold does not yield any maternal or fetal 

benefits, but rather, is associated with severe maternal morbidity and mortality, especially when 

performed without medical necessity. This creates a challenge for meeting the sustainable 

development goal 3.1 that focuses on reducing global maternal mortality. Achieving a 

maximum beneficial rate for caesarean delivery in South Africa requires a deep understanding 

of the possible outcomes associated with it. Therefore, this scoping review systematically maps 

out evidence on the effects of caesarean delivery on maternal morbidity and mortality in South 

Africa in women with term pregnancy. 

Methodology: 

This study is a scoping review of existing literature on maternal morbidity and mortality that 

are related to caesarean delivery in South Africa. Arksey and O’Malley’s 5-step 

methodological framework, along with the checklist by the Preferred Reporting Items for 

Systematic reviews and Meta-Analyses extension for Scoping Reviews (PRISMA-ScR), 

guided this study. A systematic search of SCOPUS, MEDLINE, PUBMED, and CINAHL was 

conducted between July and September 2022. Eligible study designs included observational 

studies and experimental studies printed in the English language from 2000 until present. The 

primary outcomes of interest were maternal mortality and severe maternal morbidity that 

occurred after caesarean delivery. Relevant studies were screened by the author and verified 

independently by two supervisors based on the eligibility criteria. Data was extracted into a 

charting table and a narrative synthesis approach was used to describe findings. 

Results:  

The severe maternal outcomes found after caesarean delivery in this study include haemorrhage 

at 6.6%, 1.8% and 0.6%; wound infection at 7.7%, 2.8%, 3.9%, and 5.2%; sepsis at 15.2%; 

fever at 4.7% and 15.4%; and thromboembolic event at 0.6%. In two studies, 2.6% and 4.7% 

of the women were admitted to intensive care unit after caesarean delivery. Blood transfusion 

was required by 3.8%, 11.3%, and 9.3% women in three studies. Laparotomy was performed 
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at a rate of 1.3% and hysterectomy was 1.2% and 1.3% in two studies. The women in this study 

were younger aged and mostly nulliparous. Maternal mortality was found at a rate of 2.6% in 

women that had caesarean delivery at the second stage of labour. 

Conclusion:  

Varying rates of severe maternal morbidity and maternal mortality were found in women that 

had caesarean delivery in South Africa. It is recommended that caesarean delivery be avoided 

when not medically necessary. 
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DEFINITION OF TERMS 

First stage of Labour Caesarean Delivery: the first stage of labour in a pregnant woman 

refers to the period from the onset of regular painful contractions associated with descent of 

the presenting part and progressive dilatation of the cervix until the cervix is fully dilated 

(“Management of the second stage of labor”, 2012). Caesarean delivery performed at any 

point in this stage is known as first stage (of labour) caesarean delivery. 

Haemorrhage: Haemorrhage is commonly defined as abnormal intra- or post-operation 

bleeding (1000 ml or more) or any bleeding with hypotension or blood transfusion (Villar et 

al., 2007; Fawcus & Moodley, 2013; Maswime & Buchmann, 2017a). 

Hysterectomy: Hysterectomy is the surgical removal of the uterus following infection or 

haemorrhage (WHO, 2011). 

Laparotomy: Laparotomy is a surgical procedure that involves an incision through the 

abdominal wall to gain access into the abdominal cavity other than caesarean delivery 

(Witteveen et al., 2018). 

Maternal mortality: maternal mortality is defined as death from any cause related to or 

aggravated by pregnancy or its management (excluding accidental or incidental causes) 

during pregnancy and childbirth or within 42 days of termination of pregnancy, irrespective 

of the duration and anatomic site of the pregnancy (WHO, 2011). 

Second stage of Labour Caesarean Delivery: the second stage of labour is the time from 

full dilatation of the cervix up to the birth of the singleton baby or the last baby in a multiple 

pregnancy (“Management of the second stage of labor”, 2012). When caesarean delivery is 

performed during this stage, it is called second stage (of labour) caesarean delivery. 

Sepsis: WHO defined puerperal sepsis as an infection of the genital tract occurring at any time 

from the time of onset of rupture of membranes or labour and the 42nd day after deliver, in 

which fever and one or more of the following are present: pelvic pain, abnormal vaginal 

discharge, abnormal smell/foul odour of discharge and delay in the rate of reduction of the size 

of the uterus. Alternately, the International Classification of Diseases (ICD-10) defined 

puerperal sepsis as a rise in body temperature above 38.08C (100.48F) for over 24 hours or is 

frequent during the period from the end of the first to the end of the 10th day after childbirth 

or abortion (Maharaj, 2007; van Dillen et al., 2010). 
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Thromboembolic event: A thromboembolic event (TE), also known as a venous 

thromboembolism (VTE), is defined as deep vein thrombosis (DVT), pulmonary embolism 

(PE) or both (Beckman et al., 2010), and occurs when a blood clot (thrombus) formed in the 

veins breaks loose and gets transported by the blood stream to another blood vessel (embolus) 

where it obstructs the flow of blood (Centers for Disease Control and Prevention (CDC), 

n.d.). 

Vaginal Delivery: Vaginal delivery is the natural birth of offspring in mammals or babies in 

humans, through the vagina or “birth canal” (Omona, 2021). 

Wound infection: Wound infection is commonly referred to as surgical site infection (SSI) 

and is defined by the CDC as an infection occurring within 30 days from the operative 

procedure in the part of the body where the surgery took place (Horan et al., 1992 as cited in 

(Zuarez-Easton et al., 2017). 
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CHAPTER 1: INTRODUCTION 

1.1. Background 

Optimum maternal and child health during pregnancy and childbirth is a major focus in public 

health, hence, the need to perform Caesarean Delivery (CD) when there is any threat to the 

safety of labour and delivery. A CD is a surgical procedure that involves an incision on the 

abdomen of a pregnant woman in order to deliver her unborn foetus (Robertson & White, 

2021). CD can effectively prevent maternal and neonatal morbidity and mortality when 

performed for medical reasons (WHO, 2015). However, the growing rate of CD has been a 

cause for concern in the global healthcare community, giving rise to debates about its 

appropriateness, safety and the ideal rate for CD both globally and locally (Betran et al., 2016). 

Over the past 3 decades, the global frequency of CD has had a prolific increase. A study by 

Betran et al. (2021) revealed that the worldwide rate of CD increased from 7% in 1990 and 

presently accounts for 21% (1 in 5) of all childbirths throughout the world. This number is 

estimated to increase to one-third (29%) by 2030. There is inequity in the rate of CD across 

different countries, with rates as high as 58% in high-income countries (HICs) and 1% in 

developing countries (Betran et al., 2021), which reflects overuse on one hand and inadequate 

access on the other. 

In South Africa, the rate of CD in the public sector increased from 15.1% in 2006 to 27.4% in 

2017 (National Department of Health (NDoH), 2017 as cited in Solanki et al., 2020). In 

contrast, the rate of CD was 73.6% in the private sector in 2015 (Solanki et al., 2020), which 

is one of the highest rates around the world. Govender et al. (2019) and Govuzela (2020) 

propounded that this high rate is possibly driven by indiscriminate use without medical 

indication and the perceived convenience, painlessness and harmlessness by both pregnant 

women and physicians. Other determinants that have been associated with the increasing rise 

in CD rate include older maternal age, higher socioeconomic status and a higher level of 

education (Gebremedhin, 2014; Sun et al., 2020) 

On the contrary, there is no proven advantage associated with a high rate of CD during the 

different stages of pregnancy and labour; rather, there is evidence that beyond a certain 

threshold, CD is associated with short and long-term health complications for both mother and 

baby even in future deliveries (WHO, 2018). Additionally, there are substantial healthcare costs 

associated with high rates of CD, which can be a burden for countries with weak and 

overloaded health systems (Byamugisha & Adroma, 2020; WHO, 2018).  

https://etd.uwc.ac.za/
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The maternal outcomes related to CD vary depending on whether it was planned or urgent or 

at what stage of labour it was initiated. The most common severe maternal outcomes (SMOs) 

associated with CD include maternal mortality, haemorrhage, infection, injury to pelvic organs 

and thromboembolic disorders (Becher et al., 2013; Ekanga et al., 2019; Kongwattanakul et 

al., 2020; Mascarello et al., 2017b). In addition to the above, the WHO (2021) added 

complications such as slower recovery times after childbirth, delays in establishing 

breastfeeding and skin-to-skin contact, and increased likelihood of complications in future 

pregnancies. A systematic review on the maternal and foetal outcome of CD in Africa found 

that women are 50 times more likely to die following CD than in HICs (Bishop et al., 2019). 

In South Africa, a survey of maternal deaths from 2008 to 2010 revealed CD as the most 

common cause of death by obstetric haemorrhage, additionally, the saving mother’s 2005 to 

2007 report showed a 2.5 risk of dying from CD than vaginal delivery (NDoH, 2013). Many 

interventions and policies have been employed to reduce the rate of CD and its most common 

complications in South Africa (NDoH, 2016); these however did not stabilise the increasing 

rate of CD in the country. The Sustainable Development Goal (SDG)’s target 3.1 aims to reduce 

the global maternal mortality rate to less than 70 per 1000 live births by 2030, with no country 

exceeding 140. South Africa is far from achieving this goal. To work towards the SDG for 

maternal mortality rate in Africa, more robust data that describe the association between 

maternal obstetric interventions and the resulting maternal outcomes are needed. It is, therefore, 

necessary to look at studies from different regions and settings in South Africa to understand 

the overall nature of the negative outcomes of CD. 

1.2. Problem Statement 

South Africa is a middle-income country with CD rate higher than some high-income countries 

(Solanki et al., 2020). Associated with this growing frequency of CD are potential 

consequences to maternal and foetal health along with heavy health expenditure on families 

and the national health system. CD in South Africa have been linked with increased maternal 

morbidity and mortality (Pattison, 2012 as cited in Gebhardt et al., 2015; Heitkamp et al., 

2020), making this an important public health issue. Although there have been studies 

conducted on the outcome of CD in South Africa, the impact of CD on SMOs has not been 

systematically synthesised. Therefore, a scoping review of relevant literature on the issue is 

required. The identification and exploration of these studies will contribute to the nature and 

range of existing literature on the evidence on SMOs occurring after CD in South Africa. It 

will additionally identify gaps in literature on the topic. 
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1.3. Significance of the Study 

The plethora of potential consequences of CD can result in healthcare practitioners having 

incongruous information about its risks and benefits. Achieving a maximum beneficial 

threshold of CD along with meeting the SDG target 3.1 in South Africa requires a deep 

understanding of the risks and possible outcomes of CD. Therefore, a literature review on the 

SMOs associated with CD in South Africa is critical as a precondition for developing strategies 

to reduce its increasing frequency and potentially harmful consequences on maternal health 

outcomes. This study can equally serve to inform policy makers on the appropriateness of 

performing a systematic review on the topic. Additionally, this study will improve the 

knowledge of healthcare workers on the risks of CD, which is essential when informing 

pregnant women on the possible risks and benefits associated with CD for considerations on 

the mode of delivery that will lead to the best health outcome. It will also add to the literature 

for future research on CD in South Africa.  

1.4. Research Question 

What is the effect of Caesarean Delivery on maternal morbidity and mortality in pregnant 

women with > 36 weeks gestation? 

1.5. Research Aim 

The aim of this scoping review was to systematically map out evidence on the effects of 

Caesarean Delivery on maternal morbidity and mortality in pregnant women with gestation > 

36 weeks in South Africa. 

1.6. Research Objectives 

 

1) To identify relevant studies on severe maternal outcomes associated with Caesarean 

Delivery in South Africa using pre-determined keyword searches in literature databases: 

SCOPUS, PUBMED, MEDLINE and CINAHL 

2) To examine the identified literature for CD and the associated severe maternal outcomes 

in South Africa 

3) To collate, summarize and discuss the outcomes of the included studies 

4) To make recommendations for future research on CD and its outcomes in South Africa 
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CHAPTER 2: LITERATURE REVIEW 

2.1. History of Caesarean Delivery  

CS is one of the oldest operations in the history of medicine as tales of birthing infants through 

an opening in the mother’s abdomen have been recorded in many cultures since ancient times 

(Sewell, 1993; Van Dongen, 2009). In spite of this, the exact account of its origin is shrouded 

in obscurity. Even the origin of the term “caesarean” remains debatable. While it is commonly 

believed that it was derived from the surgical birth of Julius Caesar, this is however unlikely 

since CS at the time is presumed to have a maternal mortality rate of 100% and Julius Caesar’s 

mother was known to have lived long after his birth (Sewell, 1993). 

Prior to the nineteenth century, CS was commonly performed on a dead or dying woman in a 

bid to save the child or in some religions and cases where both are dead, to bury them separately  

(Sewell, 1993; Todman, 2007). It was never intended for the purpose of saving the mother’s 

life and it was not until 1581, after the work of Francis Rousset that CS allegedly began to be 

performed on a living woman in order to save her life and the baby’s life (Low, 2009; Van 

Dongen, 2009). 

In South Africa, the first ever and first successful CS was performed on the 25th of July 1826 

by a female army surgeon disguised as a man, Dr James Barry (also Margaret Ann Bulkley) in 

Cape Town (Van Dongen, 2009). In recent times, CS is a vital obstetric procedure that 

significantly improves maternal and fetal outcome during labour and delivery. Innovations in 

the medical field and improvements in patient management has led to soaring rates of CS 

widely because of reduced complications. However, this does not erase the fact that maternal 

mortality and morbidity is higher when compared with vaginal delivery (Van Dongen, 2009). 

 

2.2. Rate of Caesarean Delivery 

In 1985, given the uncurbed rise in the rate of CD, the WHO made the follwoing 

recommendation with the available evidence at the time: “there is no justification for any 

region to have a rate higher than 10 to 15%” (WHO, 1985 p.437). However, three decades 

later, they restated that all efforts should focus on providing CD to every woman in need instead 

of striving to meet a specific target (Betran et al., 2016). Simultaneously, CD rates have soared 

more than ever (Betrán et al., 2007; Boerma et al., 2018). 
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At a global level, CD rate increased from 6.7% in 1990 to 19.1% in 2014 (Betrán et al., 2016). 

Currently, it accounts for 21.1% of all deliveries (Betran et al., 2021). The author projected that 

the global CD rate would reach 28.5% by 2030 if the current pace of increase remains 

unmitigated. Dominican Republic (58.1%), Brazil (55.7%), Cyprus (55.3%), Egypt (51.8%) 

and Turkey (50.8%) have the highest rates in the world (Betran et al., 2021). The same article 

also found that Chad (1.4%), Niger (1.4%), Ethiopia (1.9%), Madagascar (2%) and Cameroon 

(2.4%) have the lowest rates in Africa and in the world. This significant disparity pinpoints the 

inequity of CD between countries and is indicative of inadequate access in low- and middle-

income countries. The same trend can equally be found within countries where CD rate is 

particularly high in private facilities and among women of high socioeconomic class (Boerma 

et al., 2018).  

CD rates in the South African private sector is one of the highest in the world, almost three 

times (61%) more when compared with that of the public sector (NDoH et al., 2019). The 

overall national CD rate was 26.2% and 24% in district hospitals (Massyn et al., 2016), this 

2222was from 18% in 1998, indicating a 50% increase within an 18-year period (NDoH et al., 

2019). Solanki et al. (2019), in his study on CD rate in the private sector, found an even higher 

rate of 73.6%. He proposed that the major driving factor is elective CD by maternal choice 

without medical indication.  

 

2.3. Severe Maternal Outcomes and Caesarean Delivery  

According to the WHO, severe maternal outcome (SMO) is defined as a maternal near-miss 

case and maternal mortality (WHO, 2011). WHO further described maternal near-miss as 

having survived a life-threatening condition due to pregnancy. Studies have positively 

correlated CD with SMOs (Bishop et al., 2019; Jamshed et al., 2022; Souza et al., 2010). 

However, due to variations in definitions of outcomes used in the studies, arriving at a definite 

conclusion has proved challenging. The most common SMOs associated with CD are maternal 

mortality (Bishop et al., 2019; Souza et al., 2010) and haemorrhage (Bishop et al., 2019; Gupta 

& Saini, 2018). Other SMOs that have been identified with CD include infection, uterine 

rupture, anaesthetic complications, venous thromboembolism, hysterectomy, blood transfusion 

and ICU admission (Bishop et al., 2019; Gupta & Saini, 2018; Jamshed et al., 2022; Souza et 

al., 2010).  
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2.4. Maternal Mortality and Caesarean Delivery  

WHO defined maternal mortality as death from any cause related to or aggravated by 

pregnancy or its management (excluding accidental or incidental causes) during pregnancy and 

childbirth or within 42 days of termination of pregnancy, irrespective of the duration and 

anatomic site of the pregnancy (WHO, 2011). Studies assessing the relationship between 

national rates of CD and maternal mortality ratio have found that maternal mortality ratio 

decreases with an increasing rate of CD (Geleto et al., 2020; Molina et al., 2015; Uzuncakmak 

& Ozcam, 2016). Contrary to this, studies assessing the outcome for different modes of delivery 

in both high-income and low- and middle-income countries have been consistent in associating 

a higher rate of maternal mortality with CD. In a population-based case control study in Brazil, 

the risk of postpartum maternal mortality was almost three times higher with CD than vaginal 

delivery (VD). The deaths were mainly from postpartum haemorrhage (PPH) and 

complications of anaesthesia (Esteves-Pereira et al., 2016). In another population-based case 

control study in France, the risk of postpartum death was 3.6 times higher after CD than after 

VD (Deneux-Tharaux et al., 2006). In India, a hospital-based cohort study revealed that CD 

was associated with a 3-fold increase in the risk of maternal mortality when compared with VD 

and maternal death occurred mainly from complications of anaesthesia, puerperal infection and 

venous thromboembolism (VTE). Another study in Ethiopia found maternal mortality to be 

higher in CD when compared with VD (Eyowas et al., 2016). In South Africa, only a few 

studies have been conducted on maternal mortality in relation to CD, and although the findings 

are in line with global results which show an inverse relationship between the rate of CD and 

maternal mortality rate (Gebhardt et al., 2015), the data was from a single triennial review 

conducted from 2011 to 2013. 

 

2.5. Haemorrhage and Caesarean Delivery  

The commonly used definition for haemorrhage in CD is intra- or post-operative bleeding, with 

at least one of the following: perceived abnormal bleeding (1000 ml or more) or any bleeding 

with hypotension or blood transfusion (Maswime & Buchmann, 2017; Villar et al., 2007). In 

the African surgical, maternal and neonatal outcomes study in patients having caesarean 

delivery in 183 hospitals across 22 countries, the most common severe maternal complications 

were intraoperative and postoperative bleeding (Bishop et al., 2019). Another study in Nigeria 

assessing the outcome of caesarean section demonstrated that haemorrhage at a rate of 59.7% 

is the major maternal complication (Daniel & Singh, 2016). When compared with other modes 
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of delivery, the risk of haemorrhage is found to be higher in VD than CD (Holm et al., 2012). 

A study in Iran on the maternal outcomes of vaginal versus caesarean delivery demonstrated 

that PPH was higher in VD than in CD (Zandvakili et al., 2017). However, in Thailand, severe 

PPH was higher in primary and repeat CDs than in VD (Kongwattanakul et al., 2020) 

South African studies report that majority of the women who undergo CD in South Africa have 

risk factors for bleeding during and after CD (Maswime & Buchmann, 2017). A population-

based cohort study in Cape Town additionally revealed that complications of CD were a major 

cause of obstetric haemorrhage (Heitkamp et al., 2020). 

  

2.6. Other Maternal Outcomes Associated with Caesarean Delivery  

There are variations in the prevalence and type of outcomes reported in the available literature; 

this can be attributed to the differences in study design and the definitions of variables being 

measured. In Denmark, a population-based cohort study revealed no significant difference in 

SMOs between planned CD and planned VD (Otkjær et al., 2019). Contrary to this, a 

systematic review on maternal complications and CD without indication found that postpartum 

infection and ICU hospitalisation were higher in CD than in VD (Mascarello et al., 2017). A 

case-control study in Thailand revealed that postpartum infection was more in VD, but the odds 

of SMOs were significantly higher in CDs (Kongwattanakul et al., 2020). Thromboembolic 

events are known major complications of CD, and the risk of VTE has been shown to occur at 

higher rates following CD than following VD (Blondon et al., 2016; Schimidt Evangelista et 

al., 2018). Hysterectomy and laparotomy have also been associated with CD. A population-

based retrospective study in Italy found that women undergoing primary CD were more likely 

to have a peripartum hysterectomy than women having a VD without prior CD (Stivanello et 

al., 2010). Another study comparing the incidence of emergency peripartum hysterectomy 

found a greater than ten-fold increase in women that had CD than in those that had VD (Forna, 

Miles & Jamieson, 2004). The authors concluded that CD and previous CD are known risk 

factors for  peripartum hysterectomy. In Netherlands, the risk of postpartum laparotomy was 

more than sixteen-fold higher in women who had CD versus those who gave birth vaginally. 

Even though laparotomy was lower with planned CD, the authors noted a significantly higher 

rate when it was compared with VD (Witteveen et al., 2018).  

The lack of randomised controlled trials on CD and maternal outcome implies an inadequacy 

in the strength of evidence available to establish a meaningful association between CD and 
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SMOs. The majority of studies are retrospective observational studies, and a good number of 

them did not consider SMOs that could arise as a result of the medical reason for conducting 

the CD in the first place; in other words, they did not account for “indication bias”.  South 

African studies have investigated the evidence on the SMO associated with CD. Most of the 

studies are observational studies that compared the outcome of CD with VD and have degrees 

of variation in their findings. One study in a tertiary hospital found PPH to be significantly 

higher in CD than in VD. They added that women who had CDs were more likely to have a 

hysterectomy and relook laparotomy (Guidozzi et al., 2018). A different study by Rubgega et 

al. (2021) found no significant difference in PPH between CD and VD. Notwithstanding, 

Konrad-Asghar et al. (2022), in their study, demonstrated that CD is associated with an 

increased likelihood of PPH and infection. The major limitation of these studies is that the 

results are dependent on the setting, hence strictly limited to the institutions they were 

conducted in and therefore cannot be generalised to other settings in the country.  

Although previous studies showed varied findings in the outcomes found after CD, one 

common theme from the studies is that the implementation of CD should be approached with 

caution due to associated risks or should be totally avoided where possible. However, none of 

the studies synthesized the outcomes of caesarean mode of delivery in different regions in 

South Africa to elicit a general knowledge of the maternal effects of CD across the country. 

Hence, this review aims to systematically assess and identify the SMOs that occur as a result 

of CD in South Africa.  

 

https://etd.uwc.ac.za/



9 
 

CHAPTER 3: METHODOLOGY 

 

3.1.Study Design  

A scoping review seeks to provide in-depth coverage of available literature by following a     

systematic protocol laid out prior to the review, it is conducted for the purpose of examining 

the nature and range of existing literature on a particular subject, and it can equally aid in the 

identification of gaps in evidence (Arksey & O’Malley, 2007).  

This scoping review was conducted based on the Arksey and O’Malley (2007) 5-step 

methodological framework for conducting scoping reviews thus: 1) Identifying the research 

question 2) Identifying relevant studies 3) Study screening and selection 4) Charting the data 

5) Collating, summarising and reporting the results. Additionally, the checklist provided by the 

Preferred Reporting Items for Systematic Reviews and Meta-Analyses extension for Scoping 

Reviews (PRISMA-ScR) (Tricco et al., 2018) was used in this review.  

3.2. Ethics Statement  

The study proposal was approved by the University of the Western Cape Biomedical Research 

Ethics Committee with reference number BM22/6/24. 

3.3. Methodological Framework 

3.3.1. Identification of Relevant Studies 

For guidance of search strategy and to ensure a broad coverage of literature, the research 

question was formulated using the Population, Intervention, Comparison and Outcomes 

(PICO) framework as illustrated in Table 3.1 below. 

Table 3.1: PICO Framework for the Scoping Review  

Population Human females with pregnancies greater than 36 weeks 

Intervention  Caesarean delivery 

Control/Comparison  Any; none  

Outcomes Primary outcomes: haemorrhage, fever, sepsis, wound infection, 

thromboembolic events and maternal mortality that occurred due to 

CD. 

Secondary outcomes: Critical interventions that are required in the 

management of CD complications thus: blood transfusion, 

admission to ICU, hysterectomy, laparotomy. 
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The primary investigator (C.E) searched SCOPUS starting from the 7th of July, 2022. Pubmed 

and CINAHL were searched on the 8th and 10th of July respectively. Medline was searched on 

the 5th of August. The search results were exported into an excel sheet on the 18th of July, 22nd 

of July, 8th of August and the 18th of August for Pubmed, CINAHL, Medline and SCOPUS, 

respectively.  

The search terms used were (“maternal” OR “birth” OR “obstetric” OR “delivery”) AND 

(“outcome” OR “risks” OR “morbidity” OR “near-miss” OR “nearmiss” OR “near miss” OR 

“complications” OR “effects” OR “haemorrhage” OR “hemorrhage” OR “bleeding” OR 

“sepsis” OR “infection” OR “uterine rupture” OR “laceration” OR “ICU” OR “intensive care 

unit” OR “transfusion” OR “laparotomy” OR “hysterectomy” OR “mortality” OR “death”) 

AND (“caesarean section” OR “cesarean operation” OR “operative delivery”) AND (“South 

Africa”). 

 

3.3.2. Study Screening and Selection (Eligibility) 

Screening of eligible studies was done in two stages by the primary investigator (C.E). Firstly, 

titles and abstracts of selected studies was screened using the inclusion criteria as enumerated 

in the eligibility criteria (Table 3.2). This was followed by a full-text eligibility determination 

by applying the inclusion and exclusion criteria (Table 3.2). Inclusion criteria were 

observational or experimental studies in South Africa reporting the maternal outcomes or 

complications of caesarean mode of delivery with or without the outcome of other modes of 

delivery. Published and grey literature printed in English language only were eligible due to 

the lack of resources required for translation of other languages. Eligible studies were published 

from 2000 until the present because this period marks the establishment of the millennium 

development goals (MDGs), which underpinned the reduction of maternal mortality in South 

Africa. Studies were excluded if pregnancy was less than 36 weeks. Verification of included 

studies and resolving any conflicts of studies for inclusion or exclusion was done independently 

by two supervisors (A.N. & K.L). Additionally, the references of the selected articles were 

searched for studies that might have been missed. 
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Table 3.2: Eligibility criteria 

Inclusion Exclusion 

Observational or experimental studies in 

South Africa, including published and grey 

literature 

Studies on pregnancies that are not up to term 

(less than 36 weeks) 

Studies reporting the maternal outcomes or 

complications of caesarean mode of delivery 

with or without the outcome of other modes 

of delivery 

 

Studies printed only in the English from 

January 1, 2000 until August 5, 2022 

 

 

3.3.3. Data Charting 

Data was abstracted from the selected studies into a table format. The primary investigator 

(C.E.) extracted the following information from the articles: author, year of publication, study 

design, study setting, comparator (if any), mean age of participants, number of participants, 

gestational age, parity, number of previous CD, maternal mortality, maternal outcomes 

(haemorrhage, sepsis, thromboembolic events, wound infection, fever, admission to ICU, 

laparotomy, hysterectomy, blood transfusion). The extraction was verified by the supervisors 

(A.N & K.L). 
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CHAPTER 4: RESULTS 

4.1. Database Search Results  

The initial search yielded 3109 publications in total: 2707 from SCOPUS, 165 from PUBMED, 

210 from MEDLINE and 27 from CINAHL. From this, 278 duplicates were excluded. 

Subsequently, 2831 publications were screened by title and abstract by the investigator where 

2758 non-relevant articles were removed. The remaining 73 articles were included for full text 

eligibility based on the inclusion and exclusion criteria (Table 3.2), where 69 articles were 

excluded. Therefore, a total of 4 articles met the eligibility criteria for the scoping review. The 

flowchart for the selection of articles is shown in Figure 4.1. 

 

Figure 4.1. PRISMA flow diagram for study identification and selection adapted from Moher 

et al. (2009) 

Articles retrieved from Scopus, 
PubMed, Medline and CINAHL 

(n = 3109) 

Not relevant articles removed  

(n = 2758) 

Articles excluded based on eligibility  

(n = 69) 

• Participants did not undergo Caesarean delivery (n = 

13) 

• Outcome of interest not reported (n = 10) 

• Non-observational or experimental studies (n = 23) 

• Participants less than 36 weeks pregnant (n = 18) 

• Exclusion of participants less than 36 weeks 

pregnant was not clearly indicated (n = 2) 

• Country included for the study not reported (n = 2) 

• Study not conducted in South Africa (n = 1) 

  

Articles screened by 

title/abstract: 

(n = 2831) 

Articles included after screening 

full text: 

(n = 4) 

Articles screened by full text: 

(n = 73) 

Duplicates removed 

(n = 278) 
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4.2. Included Studies Descriptive Data  

4.2.1. Description of Studies 

The description of the studies and the study cohorts is summarized in Table 4.1. The four 

studies included in the review are all observational studies: specifically, two retrospective chart 

reviews (Moodley et al., 2009; Moodley, Khedun & Devjee, 2010) and two case-control cross-

sectional studies (Diarra & Theron, 2011; Cebekulu & Buchmann, 2006). Two of the studies 

were conducted in an undisclosed district hospital in Durban  (Moodley et al., 2009; Moodley, 

Khedun & Devjee, 2010), one study was in a provincial hospital in an urban area in 

Johannesburg (Cebekulu & Buchmann, 2006), and another study was conducted in a tertiary 

hospital in an urban region in Cape Town (Diarra & Theron, 2011). None of the studies 

included in the review was conducted in a private hospital. 

Three studies compared CD performed in the first stage of labour with CD performed in the 

second stage of labour (Cebekulu & Buchmann, 2006; Moodley et al., 2009; Diarra & Theron, 

2011). One study assessed women with breech presentation in pregnancy that booked for 

antenatal care compared to those that did not book for antenatal care (Moodley, Khedun & 

Devjee, 2010). In this study, only data from patients with CD was extracted, and not data from 

patients with other modes of delivery.  

4.2.2. Age of Participants 

Age of the participants was not reported in one study (Diarra & Theron, 2011), another study 

reporting age did not specify the age for participants that gave birth solely by CD (Moodley, 

Khedun & Devjee, 2010). The remaining two studies reported the age of the women separately 

for the different cohorts only. In Cebekulu & Buchmann (2006), the participants that had CD 

in the first stage of labour had a mean ± SD age of 22.6 ± 4.7 years, and those that had CD in 

the second stage of labour were a mean ± SD age of 23.7 ± 6.3 years. Moodley et al. (2009) 

reported a mean ± SD age of 23.8 ± 5.7 years for participants that performed CD in the first 

stage of labour, and a mean ± SD age of 20.2 ± 4.2 years for participants that performed CD in 

the second stage of labour. 
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Table 4.1: Study and Cohort Description  

Reference  Design Setting Cohort  n Age (Years) Gestational Age Parity 

Cebekulu et al. 

(2006) 

Cross-sectional 

case-control 

study 

Provincial 

hospital in 

Johannesburg 

(Chris Hani 

Baragwanath 

Hospital) 

CD in 1st stage of labour 39 
Mean ± SD: 

22.6 ± 4.7 

Mean ± SD: 

39.3 ± 1.7 

Median 

(Range): 

0 (0 – 2) 

CD in 2nd stage of labour 39 
Mean ± SD: 

23.7 ± 6.3 

Mean ± SD: 

39.3 ± 1.5 

Median 

(Range): 

0 (0 – 5) 

Moodley et al. 

(2009) 

Retrospective 

chart review 

Undisclosed 

district hospital 

in Durban  

CD in 1st stage of labour 53 
Mean ± SD: 

23.8 ± 5.7 

Median (IQR): 

39 (38-40) 

Median (IQR): 

0 (0 -1) 

CD in 2nd stage of labour 53 
Mean ± SD: 

20.2 ± 4.2 

Median (IQR): 

39 (38-40) 

Median (IQR): 

 0 (0 -1) 

Moodley et al. 

(2010) 

Retrospective 

chart review 

Undisclosed 

district hospital 

in Durban 

Breech presentation booked for 

antenatal care 
303 NP NP NP 

Breech presentation unbooked 

for antenatal care 
79 NP NP NP 

Diarra & 

Theron (2011) 

Cross-sectional 

case-control 

study 

Tertiary 

hospital in Cape 

Town 

(Tygerberg 

Academic 

Hospital) 

CD in 1st stage of labour 86 NP 
Mean: 

39.9 
NP 

CD in 2nd stage of labour  85 NP 
Mean: 

39.6 
NP 

CD = Caesarean Delivery; NP = Not Provided  
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4.2.3. Parity of the Participants 

The four studies included only women with term pregnancy. The mean gestational age for the 

study by Diarra & Theron (2011) was 39.6 weeks for the study group and 39.9 weeks for the 

control group, but variation of this mean was not reported. In Cebekulu & Buchmann (2006), 

the gestational age was reported as a mean ± SD of 39.3 ± 1.7 weeks for participants with CD 

in the first stage of labour, and 39.3 ± 1.5 weeks for participants with CD in the second stage 

of labour. Moodley et al. (2009) reported a median (IQR) of 39 (38 – 40) weeks in both groups. 

Moodley, Khedun & Devjee (2010) did not specify gestational age for CD participants. 

Parity was unreported in one study (Diarra & Theron, 2011) and unspecified for the CD 

subgroup participants in the study by Moodley, Khedun & Devjee (2010). In the remaining two 

studies, the median parity was reported as zero in all categories of the CD participants, with an 

IQR of 0 - 1 (Moodley et al., 2009) and 0 - 2 (Cebekulu & Buchmann, 2006) for participants 

who had CD in the first stage of labour, and 0 - 1 (Moodley et al., 2009) and 0 - 5 (Cebekulu 

& Buchmann, 2006) for participants who had CD in the second stage of labour. None of the 

studies made any report on the status of previous caesarean delivery of the participants.  

 

4.3. Maternal Outcomes of Included Studies  

The description of the studies reporting severe maternal outcomes is summarized in Table 4.2. 

Figure 4.2 shows the percentage of maternal outcomes of CD as reported in the participants of 

the studies. 

 

Figure 4.2. Severe Maternal Outcomes reported in the participants of each study 
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None of the studies defined the outcomes measured or specified any criteria for identification 

of the outcomes, however, they reported intrapartum and postpartum complications that 

occurred due to CD. As a result, many outcomes of interest were not reported by the various 

studies. Table 4.2 reports on the separate groups as provided in each study, with a combination 

of the groups conducted by the researcher.  

Given that the individual studies did not report the rate of the complications, the prevalence of 

SMO in each study was calculated as the total number of occurrences of the outcomes in that 

study divided by the total number of participants in the study. In the included studies, 26 

outcomes of interest were reported in Cebekulu & Buchmann (2006), giving an outcome 

prevalence of 33.3% in the individual study. In Moodley et al. (2009), 27 outcomes were 

reported giving a prevalence of 25.5%. Moodley, Khedun & Devjee (2010) reported 22 

outcomes which yielded a prevalence of 5.6%. Finally, 64 outcomes were reported in Diarra & 

Theron (2011), giving a prevalence of 37.4%. 

The majority (3 out of 4) of the studies did not report any maternal mortality. Cebekulu & 

Buchmann (2006) reported mortality in one woman (2.6%) who had CD in the second stage of 

labour (1.3% when both cases and controls are combined), and it occurred as a result of severe 

intraoperative haemorrhage.  

In the study by Diarra & Theron (2011), 1.2% of the participants who had CD in the second 

stage of labour (0.6% of the combined cohort) were reported to have had haemorrhage, and 

Moodley et al. (2009) observed it in both cases and controls at a rate of 5.7% and 7.5%, 

respectively (6.6% as a combined cohort). Although Moodley, Khedun & Devjee (2010) did 

not clearly indicate the rate of haemorrhage in the subgroup of participants that had CD, 

haemorrhage was reported in 1.8% of the full cohort. All cases of haemorrhage were reported 

to have occurred during the postpartum period, after the surgery. Cebekulu & Buchmann 

(2006) reported blood loss that ranged from 300ml to 3000ml in the cases, however, the authors 

did not specify the number of cohorts with blood loss above 1000ml. 

Three studies reported women who required blood transfusion (Cebekulu & Buchmann, 2006; 

Moodley et al., 2009; Diarra & Theron, 2011). Moodley et al. (2009) observed blood 

transfusion was 13.2% in the CD in second stage of labour cohort, and 9.4% in the CD in first 

stage of labour cohort (11.3% as a combined cohort). This was mostly as a result of PPH. 

Cebekulu & Buchmann (2006) reported a rate of 7.7%, observed only in participants that had 

CD in the second stage of labour (3.8% as a combined cohort). In Diarra & Theron (2011), 
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11.8% of the group that had CD in second stage of labour and 7.0% of the first stage group 

required blood transfusion (9.3% as a combined cohort).  

Two studies reported postoperative fever in the participants (Cebekulu & Buchmann, 2006; 

Moodley et al., 2009). A common occurrence is the higher number of cases observed in 

participants that had CD in the second stage of labour. 7.5% of the cohort in  Moodley et al. 

(2009) and 25.6% of the cohort in Cebekulu & Buchman (2006) had CD in the second stage of 

labour, this is significantly high when compared to 1.9% and 5.1%, respectively, for the cohort 

that had CD in the first stage of labour. In the combined groups, fever was 4.7% (Moodley et 

al., 2009) and 15.4% (Cebekulu & Buchman, 2006).  

Sepsis was reported in a single study. 15.2% of the combined cohort in Diarra & Theron, (2011) 

were reported to have had puerperal sepsis, this was 20% of the participants that had CD in the 

second stage of labour and 10.5% of those that had CD in the first stage of labour. The 

remaining three studies did not make any report on maternal sepsis. 

Wound infection was a common observation in all the studies. Moodley et al. (2009) reported 

wound infection at a rate of 3.8% and 1.9% for controls and cases, respectively (2.8% as a 

combined cohort). Moodley, Khedun & Devjee (2010) reported 1.3% for participants that 

booked for antenatal care and 13.9% for those that didn’t receive antenatal care (3.9% as a 

combined cohort). Cebekulu & Buchmann (2006) reported a rate of 7.7% for both cases and 

controls. Finally, Diarra & Theron (2011) reported wound infection to be 4.7% in the second 

stage of labour cohort and 5.8% in the first stage of labour cohort (5.2% as a combined cohort).  
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Table 4.2: Maternal Outcomes of the Included Studies 

Ref.  Cohort  N 
Maternal Morbidity and Mortality (number and percent of cohort) 

Mort Haem BT Fever Sepsis WI ICU Hyst Lap TE 

Cebekulu 

et al. 

(2006) 

CD in 1st stage of 

labour 
39 

0 

(0%) 

0 

(0%) 

0 

(0%) 

2* 

(5.1%) 
NP 

3  

(7.7%) 

0 

(0%) 

0 

(0%) 

1  

(2.6%) 
NP 

CD in 2nd stage of 

labour 
39 

1  

(2.6%) 
 NP 

3  

(7.7%) 

10 

(25.6%) 
NP 

3  

(7.7%) 

2  

(5.1%) 

1  

(2.6%) 

0 

(0%) 
NP 

Combined 78 
1 

(1.3%) 
- 

3 

(3.8%) 

12 

(15.4%) 
- 

6 

(7.7%) 

2 

(2.6%) 

1 

(1.3%) 

1 

(1.3%) 
- 

Moodley 

et al. 

(2009) 

CD in 1st stage of 

labour 
53 NP 

4 

(7.5%) 

5  

(9.4%) 

1  

(1.9%) 
NP 

2  

(3.8%) 
NP NP NP NP 

CD in 2nd stage of 

labour 
53 NP 

3 

(5.7%) 

7 

(13.2%) 

4  

(7.5%) 
NP 

1  

(1.9%) 
NP NP NP NP 

Combined 106 - 
7 

(6.6%) 

12 

(11.3%) 

5 

(4.7%) 
- 

3 

(2.8%) 
- - - - 

Moodley 

et al. 

(2010) 

Breech booked for 

antenatal care 
303 NP NP NP NP NP 

4  

(1.3%) 
NP NP NP NP 

Breech unbooked 

for antenatal care 
79 NP NP NP NP NP 

11 

(13.9%) 
NP NP NP NP 

Combined 382 - 
7 

(1.8%) 
- - - 

15 

(3.9%) 
- - - - 

Diarra & 

Theron 

(2011) 

CD in the 1st stage 

of labour  
86 

0 

(0%) 

0 

(0%) 

6  

(7.0%) 
NP 

9* 

(10.5%) 

5  

(5.8%) 

1  

(1.2%) 

1  

(1.2%) 
NP 

0 

(0%) 

CD in the 2nd stage 

of labour 
85 

0 

(0%) 

1  

(1.2%) 

10 

(11.8%) 
NP 

17 

(20%) 

4  

(4.7%) 

7*  

(8.2%)  

1  

(1.2%) 
NP 

2  

(2.4%) 

Combined 171 
0 

(0%) 

1 

(0.6%) 

16 

(9.3%) 
- 

26 

(15.2%) 

9 

(5.2%) 

8 

(4.7%) 

2 

(1.2%) 
- 

2 

(1.2%) 

BT = Blood transfusion; CD = Caesarean delivery; Haem = Haemorrhage; Hyst = Hysterectomy; ICU = admission to ICU; Lap = Laparotomy; 

Mort = Mortality; NP = Not provided; TE = Thromboembolism; WI = Wound Infection 

* = significant difference between groups in the study  
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Admission to ICU as a post-operative complication was reported in two studies (Cebekulu & 

Buchmann, 2006; Diarra & Theron, 2011). Cebekulu & Buchmann (2006) reported that 5.1% 

(2.6% as a combined group) of the women that had CD in the second stage of labour were 

admitted to the ICU after the surgery. Diarra & Theron (2011) observed a significantly higher  

rate of ICU admission in the cohort that had CD in the second stage of labour (8.2%) than the 

cohort that had CD in the first stage of labour (1.2%), and 4.7% with both cohorts combined. 

Hysterectomy as a postoperative complication was reported in two studies (Cebekulu & 

Buchmann, 2006; Diarra & Theron, 2011). In Cebekulu & Buchmann (2006), hysterectomy 

was performed on only one woman (2.6%) who had CD in the second stage of labour (1.3% as 

a combined group). Diarra & Theron (2011) reported 1.2% each, in the study group and control 

group. 

Re-laparotomy was reported in one study, it was performed on 2.6% of the participants that 

had CD in the first stage of labour (1.3% as a combined group) (Cebekulu & Buchmann, 2006).  

Thromboembolic events including a case of pulmonary embolism was also reported in one 

study (Diarra & Theron, 2011), with 2.4% of observations made in the study group and none 

in the control group (1.2% when both cohorts are combined). 
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CHAPTER 5: DISCUSSION  

This scoping review identified four articles published between 2000 and 2022 that assessed the 

outcome of CD on maternal morbidity and mortality in pregnant women at term in South 

African hospitals. The results show that there is a paucity of research studies that have been 

conducted on the maternal outcomes of CD in South Africa, with only 4 studies meeting the 

eligibility criteria. 

This review found different rates of maternal morbidity and mortality in women who had CD.  

Haemorrhage and wound infection were common among the participants, and fever occurred 

at a higher rate in women who had CD in the second stage of labour. Thromboembolism and 

sepsis were equally observed in one study (Diarra & Theron, 2011). Critical interventions 

reported were blood transfusion, admission to ICU, hysterectomy and laparotomy. 

The frequency of outcomes found in the cohorts in each study was 5.6% (Moodley, Khedun & 

Devjee, 2010), 25.5% (Moodley et al., 2009), 33.3% Cebekulu & Buchmann (2006) and 37.4% 

Diarra & Theron (2011). Comparable rates have been found in other countries as well, for 

example 38.2% in Ethiopia (Wae et al., 2017) and 20.4% in Nigeria (Panti et al., 2012). 

However, the relatively low rate of the outcomes found in Moodley, Khedun & Devjee, (2010) 

can be attributed to the fact that most of the outcomes of interest were not reported in the study. 

Given that the individual studies did not report the rate of the complications, it was calculated 

as the total number of occurrences of the outcomes in each study divided by the total number 

of participants in that study. As a result, the rates do not reflect the number of participants that 

had severe maternal outcome, since it is possible that some of them might have had more than 

one outcome.  

 

5.1. Maternal Characteristics 

5.1.1. Age and Parity of Participants 

Cebekulu & Buchmann (2006) reported a mean age of 22.6 ± 4.7 for cohorts that had CD in 

the first stage of labour and 23.7 ± 6.3 for cohorts that had CD in the second stage of labour. 

Median parity and range of 0 (0-2) and 0 (0-5) were found for first stage and second stage 

cohorts respectively. Moodley et al. (2009) reported mean age of 23.8 ± 5.7 for the first stage 

of labour cohorts and 20.2 ± 4.2 for the second stage of labour cohorts with median parity and 
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IQR 0 (0-1) for both cohorts. The mean age and median parity found in this review indicate 

that the participants in the studies were younger aged and mostly nulliparous.   

Similar age and parity were found in other studies for women who had CD. A study assessing 

caesarean morbidity and mortality in a tertiary health institution in Nigeria, found that majority 

of the patients (67.9%) were less than 30 years of age and most (41.8%) had never given birth 

before (Panti et al., 2012). Furthermore, they found that this group of women are most likely 

to give birth through CD due to cephalopelvic disproportion. In an Ethiopian study, majority 

of the women who had CD were nulliparous (45.4%) with mean age of 25.7 ± 5.2 years (Wae 

et al., 2017).  The study associated age greater than or equal to 30 years with high maternal 

complication. Another study, assessing the role of maternal age and risk of severe morbidity 

after CD shows that the association between CD and severe maternal morbidity increased 

significantly for women aged 35 years or older (Korb et al., 2019). However, the studies in this 

review did not report any association between the age and parity of the participants and the 

rate, type or severity of the outcomes found.   

5.1.2. Gestational Age 

The gestational ages found in this review were mean (SD) 39.3 ± 1.7 and 39.3 ± 1.5 in Cebekulu 

& Buchmann (2006); median (IQR) 39 (38-40) and 39 (38-40) in Moodley et al. (2009); mean 

of 39.6 and 39.9 in Diarra & Theron (2011). However, this is not unexpected since pregnancies 

less than 36 weeks were excluded during the screening stage of the study in order to eliminate 

maternity outcomes that are as a result of preterm pregnancy. 

 

5.2. Maternal Mortality 

Maternal mortality is defined by the WHO as death from any cause related to or aggravated by 

pregnancy or its management (excluding accidental or incidental causes) during pregnancy and 

childbirth or within 42 days of termination of pregnancy, irrespective of the duration and 

anatomic site of the pregnancy (WHO, 2011). There are various causes of mortality in women 

who had CD, the most common direct causes have been identified as haemorrhage and 

hypertensive disorders of pregnancy (Geleto et al., 2020), and anaesthesia-related deaths 

(Esteves-Pereira et al., 2016). In South Africa, common causes after CD include those 

enumerated above, along with pregnancy-related sepsis and embolism  (Gebhardt et al., 2015).  
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In this review, the occurrence of maternal mortality is low in the studies altogether. Only one 

study reported maternal mortality (Cebekulu & Buchmann, 2006). There were 0% cases of 

maternal mortality in Diarra & Theron (2011) whereas Moodley et al. (2009) and Moodley, 

Khedun & Devjee (2010) made no reports on maternal mortality at all. This is unanticipated 

given the findings from the Saving Mothers Report made by the National Committee for 

Confidential Enquiries into Maternal Deaths in South Africa, which highlighted the large 

number of maternal deaths associated with CD (Gebhardt et al., 2015). The report was based 

on a review conducted from 2011 to 2013 in which 1 243 maternal deaths occurred in 655 686 

births by CD. The possible explanation for the low report of maternal death in the studies 

altogether is that the small sample sizes used in the studies yielded a low number of maternal 

outcomes, including mortality.  

Although only 1 death was reported, the mortality rate for the individual study was 2.6% of the 

cohort that had CD in the 2nd stage of labour (Cebekulu & Buchmann, 2006). The death 

occurred as a result of severe intraoperative haemorrhage in one woman. This rate of mortality 

is high in comparison with findings in other low- and middle-income countries. In a five-year 

study of CD in a Nigerian tertiary hospital, 6 deaths occurred (0.6%) out of 918 cases of 

emergency CD, and 1 death (0.1%) occurred among the 62 women that had elective CD (Ugwu 

et al., 2011). In Ghana, 2 deaths (0.3%) occurred in 645 women that had CD (Prah et al., 2017) 

and the deaths were due to complications of sickle cell and hypertension in pregnancy. The 

death rate in Cebekulu & Buchmann (2006) is even higher in comparison with 0.04% and 

0.06% found for elective and intrapartum CD in a survey conducted by WHO among 31,821 

Latin American women who gave birth by CD (Villar et al., 2007).  Again, the relatively small 

sample size of the study with 1 patient death reported can over-accentuate the percentage 

reported for this cohort, which could partly explain the high mortality rate reported by 

Cebekulu & Buchmann (2006). 

 

5.3. Haemorrhage and Blood Transfusion 

Haemorrhage is commonly defined as abnormal intra- or post-operation bleeding (1000 ml or 

more) or any bleeding with hypotension or blood transfusion (Villar et al., 2007; Fawcus & 

Moodley, 2013; Maswime & Buchmann, 2017a). Two previous studies in South Africa have 

linked bleeding during and after caesarean section (BDACS) with severe maternal morbidity 

(near-miss) and mortality (Maswime & Buchmann, 2017a, b). In both studies, maternal near-
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miss was defined as a woman who had a caesarean section with a combination of haemorrhage 

and at least one of the following outcomes: blood transfusion (≥3 units), emergency 

hysterectomy, repeat laparotomy, admission to ICU, among others. 

This scoping review found a rate of 6.6% and 0.6% for haemorrhage in the combined cohorts 

of Moodley et al. (2009) and Diarra & Theron (2011), respectively. In the women that booked 

and those that did not book for antenatal care reported in Moodley, Khedun & Devjee (2010), 

haemorrhage was 1.8% in total. Cebekulu & Buchmann (2006) did not specify the number of 

women with blood loss above 1000ml in their study. A possible explanation for the variations 

in the rate of haemorrhage could be from the methods used in blood loss assessment, this factor 

has been identified to play a vital role in the variation of reported prevalence of PPH in the 

study by Calvert et al. (2012).   

Varying rates of blood transfusion were found in this review as well. Blood transfusion was 

required in 3.8%, 11.3%, and 9.3% of the combined cohorts in Cebekulu & Buchmann (2006), 

Moodley et al. (2009) and Diarra & Theron (2011), respectively. Moodley, Khedun & Devjee 

(2010) made no reports on blood transfusion. An interesting occurrence is the differences in 

the rates of blood transfusion and haemorrhage reported in the studies. However, this is not 

uncommon since other countries report a similar trend. In Finland, 8.4% of the women had 

haemorrhage whereas 6.4% required transfusion (Pallasmaa et al., 2010). In Ethiopia, 

haemorrhage occurred in 10.8% of the women that had CD, with 7.7% of them requiring blood 

transfusion (Wae et al., 2017). In USA, haemorrhage was 1.98% among the CD women, with 

a blood transfusion rate of 1.72% (Moroz et al., 2016). One explanation for the variation of 

haemorrhage and blood transfusion in this study is the possibility that there was an 

underestimation the actual blood loss among the women. This could have occurred from the 

method used for blood loss estimation by the health care providers. Another possible 

explanation is that the patients that required blood transfusion might have been anaemic from 

active blood loss or other morbidities that deplete blood cells. The included studies in this 

review did not specify the women that got transfused as a result of haemorrhage. 

 

5.4. Wound Infection 

Wound infection is commonly referred to as surgical site infection (SSI) and is defined by the 

Centers for Disease Control and Prevention (CDC) as an infection occurring within 30 days 

from the operative procedure in the part of the body where the surgery took place (Horan et al., 
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1992 as cited in (Zuarez-Easton et al., 2017). It is classified according to superficial incisional 

SSI, deep incisional SSI and organ/space SSI (Opøien et al., 2007).  

Wound infection is the most reported postoperative maternal outcome overall in this study with 

rates of 7.7%, 2.8%, 3.9% and 5.2% in Cebekulu & Buchmann (2006), Moodley et al. (2009), 

Moodley, Khedun & Devjee (2010) and Diarra & Theron (2011) respectively. These findings 

are comparable to those found in Nepal (4.4%) (Sharma & Dhakal, 2018) and Egypt (5.34%) 

(Gomaa et al., 2021). However, they are slightly lower than the rates found in Ethiopia (12%) 

(Wae et al., 2017) and Kenya (19%) (Koigi-Kamau, Kabare & Wanyoike-Gichuhi, 2005). The 

findings are also in line with the reported global rate of 3% to 20% (Olsen et al., 2008; Zuarez-

Easton et al., 2017).  Opøien et al. (2007), reported rates as low as 1.1% to as high as 25% from 

different studies. These variations occur depending on the methods used to identify infections, 

the patient population, the use of antibiotic prophylaxis and the time it took to observe the 

infection (Opøien et al., 2007; Olsen et al., 2008; Zuarez-Easton et al., 2017). Similarly, the 

variations found in this study can be attributed to non-definition of wound infection or lack of 

description of methods used in assessment and identification of the infections. These factors 

make comparison of studies difficult. 

The findings for wound infection in this study are lower compared to the finding from a 

previous study conducted in South Africa on puerperal infection (Johnson & Buchmann, 2012). 

The study was not included in this review as it failed to meet the eligibility criteria. The authors 

reported a rate of 11% for possible mild wound infection among discharged women who had 

CD. However, the identification of wound infection was based on information from self-

reports, obtained through follow-up telephone calls made to the participants. This might 

explain the higher rate found in the study since the women could not have had adequate 

knowledge to accurately diagnose themselves of wound infection.  

Additionally, the findings from Cebekulu & Buchmann (2006) and Moodley et al. (2009) show 

that there are no differences for wound infection from CD conducted in the first stage of labour 

compared to the second stage of labour. In Moodley, Khedun & Devjee (2010), there is a higher 

rate of wound infection in women who did not receive antenatal care compared to those who 

did. This is in line with evidence in other studies. Killian et al. (2001) identified fewer antenatal 

visits and absence of antibiotic prophylaxis as significant risk factors for wound infection. 

Another study on maternal and fetal outcomes found that mothers who did not book for 

antenatal care were 9.6 times more likely to develop unfavourable maternal outcome after CD 
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compared to those who had antenatal care follow up during their pregnancy (Mengesha et al., 

2019). This implies that adequate antenatal care is a preventive factor for wound infection and 

possibly other maternal morbidities after CD. 

 

5.5. Sepsis and Fever 

There are varied definitions of puerperal sepsis in literature. WHO defined puerperal sepsis as 

an infection of the genital tract occurring at any time from the time of onset of rupture of 

membranes or labour and the 42nd day after deliver, in which fever and one or more of the 

following are present: pelvic pain, abnormal vaginal discharge, abnormal smell/foul odour of 

discharge and delay in the rate of reduction of the size of the uterus. Alternately, the 

International Classification of Diseases (ICD-10) defined puerperal sepsis as a rise in body 

temperature above 38.08C (100.48F) for over 24 hours or is frequent during the period from 

the end of the first to the end of the 10th day after childbirth or abortion (Maharaj, 2007; van 

Dillen et al., 2010). 

Sepsis was not reported in three of the included studies, it was reported in only one study at a 

rate of 15.2% (combined cohorts) (Diarra & Theron, 2011). The study observed puerperal 

sepsis in 17 women who had CD in the second stage of labour (20% of the single cohort) and 

9 women who had CD in the first stage of labour (10.5% of the single cohort). These rates are 

considerably higher than that found in a previous study conducted in South Africa (Johnson & 

Buchmann, 2012). In the study, 272 women who had CD were followed up and puerperal sepsis 

was observed in four (1.5%) of them. The significant difference in the studies might be due to 

the definition of sepsis used in Johnson & Buchmann (2012). In the study, puerperal sepsis was 

defined as body temperature ≥38°C with vaginal bleeding, malodorous discharge or pain.  

Additionally, the follow up was for 14 days after delivery instead of 42 days as defined by the 

World Health Organization. However, Diarra & Theron (2011) did not indicate any criteria for 

the identification of sepsis and they did not include fever as a postoperative outcome of CD 

among the women. The variation in the definitions of maternal sepsis makes it difficult to 

compare studies. 

In comparison to this study, a significantly higher rate of sepsis was found in Nigeria. In the 

study, sepsis ranked higher than other complications at 36.3% and was a major cause of 

maternal mortality (Panti et al., 2012). However, high rate of sepsis after CD seems to be the 
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general trend in the country as previous studies reported similar figures (Chama et al., 2000 

and Ezechi et al., 2000 as cited in Panti et al. 2012). 

Fever (body temperature greater than 38 degrees) was found at the rates of 15.4% in Cebekulu 

& Buchmann (2006) and 4.7% in Moodley et al. (2009). The variation in the rate of fever 

observed in both studies might be due to different population characteristics. Both studies did 

not report the duration of fever or the occurrence of sepsis among their participants.  

 

Figure 5.1. Comparison of fever in the first stage and second stage of labour CD 

In the two studies, fever was significantly higher among participants with CD performed in the 

second stage of labour as shown in Figure 5.1. In Cebekulu & Buchmann (2006) 10 women 

(25.6%) had fever after CD in the second stage of labour compared to 2 women (5.1%) after 

CD in the first stage of labour. In Moodley et al. (2009), 4 women (7.5%) had fever from CD 

in the second stage of labour and 1 woman (1.9%) after CD in the first stage of labour. A study 

in India assessing CD outcome in late first stage versus second stage of labour showed a similar 

trend (Bhatia & Revankar, 2021). Fever was reported at a rate of 9.1 % for CD performed in 

the second stage and 7.9% for CD in the first stage of labour. Evidence shows that there is a 

higher occurrence of maternal morbidity when CD is performed in the second stage of labour 

(Mengesha et al., 2019). Adequate and thorough assessment of pregnant women during 

antenatal care is therefore necessary as it will aid early identification of high-risk pregnancies 

and prompt booking for CD. This will go a long way in reducing unplanned CD at any stage 

of labour and consequently maternal morbidity associated with CD. 
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5.6. Thromboembolic Event 

A thromboembolic event (TE), also known as a venous thromboembolism (VTE), is defined 

as deep vein thrombosis (DVT), pulmonary embolism (PE) or both (Beckman et al., 2010), and 

occurs when a blood clot (thrombus) formed in the veins breaks loose and gets transported by 

the blood stream to another blood vessel (embolus) where it obstructs the flow of blood (CDC, 

n.d.). VTE is identified as a leading cause of maternal death during pregnancy and the 

postpartum period in HICs (Friedman & Ananth, 2016; Schimidt Evangelista et al., 2018). 

Statistics by WHO show that 2% of all global maternal mortality are caused by VTE, and 

14.9% of maternal deaths in developed countries are related to TEs (Friedman & Ananth, 

2016).  

The rate of TEs found in this study was 2.4% in the study cohorts of Diarra & Theron (2011). 

In contrast, low rates were found in USA, in a study assessing hospital and patient factors of 

CD complications (Moroz et al. 2016). The study found a 0.09% rate of TE among the cohorts. 

In England, after a one-year cohort study of 393 women who had term, singleton, liveborn, 

cephalic pregnancies requiring CD, no thromboembolic events were found at all  (Murphy et 

al., 2001). In a retrospective one-year analysis of 1377 patients who had CD in Canada, only 

0.5% of the patients developed a TE (Lai et al., 2017). These studies were all conducted in 

HICs that have favourable socioeconomic and political conditions which yield improved health 

outcomes, this could have played a role in the low rates infection among their women. 

Contrarily, in Finland, the rate of thromboembolic events was found to be as high as 3% in the 

patients after CD which is comparable to what was found in this study (Pallasmaa et al., 2010). 

It is surprising that a higher rate of TEs was not found in this study or reported in all the studies, 

given that it has been identified as a major complication following CD and a major cause of 

maternal mortality in South Africa. 

 

5.7. Admission to Intensive Care Units (ICU)   

This study found rates of 2.6% (Cebekulu & Buchmann, 2006;) and 4.7% (Diarra & Theron, 

2011) in studies that reported admission to ICU with CD. In Diarra & Theron (2011), ICU 

admission was common in the study cohorts that had CD in the second stage of labour. The 

authors reported that these women were more likely to have had severe complications such as 

PPH, thromboembolic event, cardiac arrest, pulmonary oedema and pulmonary embolism and 

required attentive care immediately after the procedure.  
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In general, there is not a lot of studies reporting the incidence of ICU admission after CD, 

however, the few studies that did compared CD with other modes of delivery. Villar et al. 

(2007), found that women had a double risk of ICU admission in CD than VD. The rate of ICU 

admission for elective CD (2.72%) in the study was similar to that of Cebekulu & Buchmann 

(2006). However, the rate of intensive care after emergency CD and VD were 1.42% and 0.54% 

respectively. Zandvakili et al. (2017), found a rate of 0.24% in women that had CD which is 

low in comparison with the findings of this review. The study further revealed that the risk of 

admission to ICU is higher with VD and episiotomy than with CD. 

 

5.8. Laparotomy and Hysterectomy 

Laparotomy is defined as a surgical procedure that involves an incision through the abdominal 

wall to gain access into the abdominal cavity other than CD (Witteveen et al., 2018). WHO 

(2011), categorized it as one of the critical interventions that is required in the management of 

life-threatening and potentially life-threatening conditions. A laparotomy performed after CD 

is generally known as re-laparotomy. Re-laparotomies are defined as abdominal operations 

performed following the initial surgery, usually within 60 days (Martínez-Casas, 2010 as cited 

in Shinar et al., 2013). Common indications for re-laparotomies after CD include internal 

bleeding, hematoma, and PPH (Shinar et al., 2013; Fazari et al., 2015; Khan & Kolasseri, 2017; 

Huras, Radon-Pokracka & Nowak, 2018). Hysterectomy on the other hand is the surgical 

removal of the uterus following infection or haemorrhage (WHO, 2011). In patients that had 

CD, hysterectomy is usually performed through laparotomy (Celle et al., 2015). 

There were minimal reports of laparotomy and hysterectomy in this review. Cebekulu & 

Buchmann (2006) reported re-laparotomy at 1.3% after CD in the first stage of labour. 

Hysterectomy was found at a similar rate of 1.3% in Cebekulu & Buchmann (2006) and 1.2% 

in Diarra & Theron (2011). Findings in this study are high in comparison to findings in 

developed countries. In England, there were no laparotomies and no hysterectomies in a study 

on maternal and neonatal morbidity in the second stage of CD (Murphy et al., 2001). In USA, 

Moroz et al. (2016) found a 0.1% rate of hysterectomy. A study in Turkey, investigating 

maternal complications of CD performed in the first stage versus the second stage of labour, 

found a rate of 0.6% for hysterectomy for CD in the second stage of labour (Asicioglu et al., 

2014). The rate of re-laparotomy in this study is comparable to 1.04% found in Egypt in a 

prospective study on re-laparotomy performed after CD (Raagab et al., 2014). It is noteworthy 
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that one case of hysterectomy in this study was performed to control excessive haemorrhage 

for CD conducted during the second stage of labour (Cebekulu & Buchmann, 2006). 

Laparotomy and hysterectomy performed as a result of haemorrhage after CD might serve as 

a useful marker in identifying the severity of bleeding in future studies. 

 

5.9. Validity and Reliability 

The strength of this study lies in its research design. To ensure validity, the study followed a 

written down protocol guided by a PICO framework for formulating the research question and 

eligibility criteria. The PRISMA-ScR checklist and the methodological framework (Arksey & 

O’Malley, 2007) for scoping reviews was strictly adhered to for its repeatability. 

Generalizability was enhanced by the inclusion of both published and grey literature that met 

the study’s eligibility criteria. Preterm pregnancies were excluded from the study due to their 

confounding nature, in order to minimize complications that are not as a direct result of CD. 

 

5.10.  Limitations 

One major limitation of this study is the paucity of data used in the review. Research conducted 

in South Africa on CD and its effect on maternal morbidity and mortality is not extensive, 

hence, literature for the review only covered a few public hospitals and three out of nine 

provinces in South Africa. Generalizing the findings of this study to private hospitals and other 

provinces in the country not included in the study should be carried out with caution. Studies 

were additionally limited to those published in English language from the year 2000 to 2022. 

It is plausible that relevant studies published in any of the indigenous languages of the country 

might have been excluded.  

The study did not exclude underlying chronic diseases and medical indications of CD, however 

preterm pregnancies were excluded. Chronic illnesses (diabetes, hypertension, HIV), medical 

indications of CD (eclampsia, antepartum haemorrhage) and preterm pregnancies are 

confounding factors that affect the outcome of delivery in pregnant women. The lack of 

consideration for these factors yields uncertainty in distinguishing the outcomes that are as a 

result of CD from those caused by other factors. 

https://etd.uwc.ac.za/



30 
 

Another limitation of this review is posed by the nature of the study design. Data collection for 

scoping reviews is based exclusively on published literature from previously conducted 

research which means unavailability of specific clinical detail that might provide insight to the 

nature of the outcomes and their exact link with CD. Additionally, there was no appraisal of 

the quality of evidence found in the literature. This is because scoping reviews do not seek to 

aggregate evidence and consequently cannot determine the accuracy of the findings in the 

studies. 

Finally, the reviewed studies lacked consistency in the outcomes reported. There was also a 

disuse of standard definitions for the outcomes of interest among the studies. This implies that 

a misclassification of some of the variables might have occurred. 

 

5.11.  Recommendations  

Given the low number of studies available on the topic, it would not be feasible to conduct a 

systematic review. The following recommendations are necessary for future research: 

• Well-designed observational studies on the indications and outcomes of CD, with larger 

sample sizes, covering both public and private hospitals across different provinces in 

South Africa must be conducted. In order to take reasonable steps in reducing the rate 

of CD, it is necessary to understand not just the effect of CD on women’s health but the 

driving factors as well. 

• Focus should be directed to the outcomes of CD performed without medical indication 

on healthy women compared with women who had VD. Other factors such as 

gestational age should be considered as well. 

• Outcomes that are to be assessed in the research should be explicitly defined or follow 

a standard definition before the commencement of the study. 

For healthcare workers: 

• Unnecessary CD should be avoided whenever possible bearing in mind the possible 

outcomes that could occur as a result. This especially applies to the private sector where 

it is believed that majority of CD is performed at the mother’s request (Solanki et al., 

2020).  
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• Emphasis should be laid on the outcomes of CD during antenatal care and decision-

making process to ensure that pregnant women make a completely informed decision 

when deciding on the appropriate mode of delivery.  

• Early antenatal care and proper monitoring of pregnant women must be encouraged and 

improved. This is to aid prompt detection of underlying medical conditions which can 

reduce CD conducted in the late stage of labour where a higher number of 

complications occur. 

 

5.12. Conclusion 

CD has been associated with severe maternal morbidity in South Africa. This is a cause for 

concern given its increasing rate both in the country and globally, it additionally calls for a 

better understanding of its effect on the health of women. The increasing rates of CD in South 

Africa is believed to be driven by the presence of potential life-threatening complications and 

low rate of vaginal birth after caesarean delivery (VBAC) in the public sector, and possibly 

due to maternal preference in the private sector (Solanki et. al, 2020). 

Severe maternal complications such as PPH, wound infection, sepsis, febrile morbidity, 

admission to ICU and mortality have been found to occur with CD in this study. However, 

report of maternal mortality as a result of CD is low in the overall studies when compared to 

findings from the Saving Mothers Report by Gebhardt et al. (2015). This can possibly be 

explained by the small sample sizes used in the studies which yielded a low number of maternal 

outcomes, including mortality. A higher rate of some of the complications occurred in women 

who had CD in the second stage of labour. Urgent action is needed to reduce the rate of CD 

especially when not medically necessary in order to reduce the associated maternal morbidity 

and mortality. The findings in this study can particularly be useful for health care providers 

during decision making with regards to the appropriate mode of delivery especially when there 

are no complications. It can also be useful for pregnant women in making informed decision 

for their preferred mode of delivery. 
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