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INTRODUCTION 

Selection of the mode of obstetric delivery can be a significant determinant of the maternal and 

perinatal outcomes of a pregnancy, irrespective of the antenatal course.1 The selection features of 

mother-foetus pairs who would clearly benefit from a particular mode of delivery are well-established, 

with some regional variations in practice.2 However, application of these practices is not consistent, 

especially in resource-constrained environments, with consequent failure to improve outcomes.3, 4 

It is known that caesarean delivery (CD) is a potentially life-saving obstetric intervention, but one 

which has many potential risks, as compared to vaginal delivery. Internationally, there has been a 

focus on ensuring that CDs are performed only when indicated, and on increasing access to CD for 

populations that currently have limited access5. 

Target CD rates (CDRs) are contentious, but, the right CDR is the one that results in the lowest 

maternal and perinatal morbidity and mortality, in the context of respectful obstetric care. In South 

Africa, a variety of health system initiatives (Essential Steps in the Management of Obstetric 

Emergencies, Minimum Standards for Safe Caesarean Delivery, Helping Babies Breathe) have been 

implemented to minimise peri- and post-delivery risks to the patients being cared for, irrespective of 

the site at which the care is provided.6 

The latest reports released by the National Committee for Confidential Enquiries into Maternal 

Deaths (“Saving Mothers”), and the National Perinatal Morbidity And Mortality Committee  (“Saving 

Babies”), show that maternal and perinatal mortality remain unacceptably high. Caesarean delivery 

contributes to maternal deaths through haemorrhage, anaesthesia, CD-associated sepsis and 

thromboembolism in the index pregnancy, and makes for higher-risk deliveries in the future. 

Conversely, failure to offer CD timeously, contributes to maternal deaths through pregnancy-related 

sepsis, haemorrhage and hypertension, and perinatal deaths through birth asphyxia, antepartum 

haemorrhage, hypertension and birth trauma.7, 8 

Globally, the proportion of births occurring by CD as opposed to vaginal delivery is on the rise.5, 9 

This trend is mirrored in South Africa (with the national CDR increasing from 12.7% in 2001/2 to 

26.2% in 2015/16), but has been accompanied by an increase in maternal mortality specifically 

related to bleeding during or after CD. The case-fatality rate (CFR) for bleeding during or after CD 

was ~25 in 2008 and has risen to ~30 in 2016; thus there is increased focus at policy level on making 

CD a safe intrapartum practice.7, 10, 11 

The Saving Mothers reports note that maternal mortality related to CD is highest in rural provinces, 

and that the CFR for CD relative to that for vaginal delivery is 1.4 times higher at primary healthcare 

level than the national relative CFRs for mode of delivery. 

It is vital to note that rural environments have multiple challenges. Robust quantitative data based 

on findings of the 2009 and 2010 South African General Household Surveys exist to detail the 
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challenges South African rural patients experience in accessing healthcare in general, which include 

availability (85% urban vs 60% rural), affordability and acceptability (the latter positively associated 

with rurality, likely due to perception bias created by lack of choice).12 Moving beyond access to the 

nearest health facility, it is noted that South Africa’s rural areas are home to 43.6% of the country’s 

population, but are only served by 12% of the country’s doctors and 19% of its nurses.13 Looking at 

the effect of rurality on accessing specialist care at a higher level, Kong14 found a significantly more 

complicated clinical course for patients with acute appendicitis in KwaZulu-Natal, if they originated 

from a rural primary care facility, compared to patients originating from an urban primary care facility. 

Although the reports from the ministerial committees are derived from in-depth analysis of deaths 

throughout the country, they provide generalised conclusions. What has not been done recently is 

to analyse a variety of outcomes specifically at rural primary healthcare level, where around a third 

of South African mother-foetus pairs will have their delivery managed (this proportion is based on 

the catchment population of district hospitals serving rural and urban populations).15 The gap in this 

knowledge will be addressed by this research. 

Since 2015, the clinical team at Bethesda Hospital has audited CDs, explored the phenomena of 

decision-making and timing of CDs, and through this exercise, identified areas for improvement. 

It is not clear whether this auditing practice has made a positive impact on maternal and perinatal 

outcomes; Allanson et al.16 noted that quality-of-care audits do not necessarily improve outcomes. 

However, one conclusion from the practice is the importance of auditing vaginal deliveries to identify 

missed opportunities for a CD or operative vaginal delivery. 

The primary aim of this study is to perform an analysis of both vaginal deliveries and CDs conducted 

at Bethesda Hospital, and thus compare maternal and neonatal outcomes with obstetric practices at 

this rural district-level hospital. This is on the background of maternal and perinatal care being 

priorities for the National Department of Health. 

Research Question 

What are the obstetric intra-partum practices and the maternal/perinatal outcomes at a deep rural 

district-level hospital in northern KwaZulu-Natal, South Africa? 
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AIM AND OBJECTIVES 

Overall Aim  

The aim of this study is to describe and compare the maternal and perinatal outcomes related to the 

obstetric intra-partum practices, at Bethesda Hospital in 2018. 

Specific Objectives 

1. To describe the demographic and clinical profile of the study population; 

2. To describe intra-partum practices at Bethesda Hospital in 2018; 

3. To compare the maternal and perinatal outcomes at Bethesda Hospital in 2018 against the 

modes of delivery. 
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LITERATURE REVIEW 

Introduction 

The literature review was conducted using PubMed and Google Scholar, entering the following 

Medical Subject Headings: “Delivery, Obstetric”, “Cesarean Section”, “Maternal Mortality”, “Perinatal 

Mortality” and “Hospitals, Rural”. Publications retrieved were screened for relevance according to 

the title and/or abstract, and if deemed relevant, were then scrutinised. References of scrutinised 

articles were also reviewed for relevance. 

Obstetric practices in a rural low-resource setting 

Although not specifically analysing South African trends, it has been found that CDRs are uniformly 

lower across the world in populations within individual countries who are of a lower socioeconomic 

status, and residing in a rural area.17 Caesarean delivery rate can be used as a marker of a 

population’s access to CD as an obstetric intervention, which thus suggests that rural patients have 

poorer access to potentially life-saving obstetric surgery on a global level.18 In South Africa, the 

disparity of CDR between the richest and poorest quintiles of the population was 3.4-fold in 1998 

(this is comparable to Namibia which had a CDR ratio between the richest and poorest of 4.9 in 

1992).19 There was no adjustment for rurality, and no more recent similar data was found for the 

region. 

According to the District Health Barometer11, 20 reports, the CDR in South African district-level 

hospitals was 16.15% in 2008/9 and 24.1% in 2015/16. Unfortunately, the reports do not address 

CDRs in rural settings. 

Obstetric/perinatal outcomes in a rural low-resource setting 

Very recent evidence involving more than 3500 patients highlights that CDs conducted in the African 

continent are associated with a 50-fold risk of maternal mortality than those conducted in high-

income countries.21 

There is general consensus that the ideal CDR to achieve optimal outcomes, depends on the setting 

in which the obstetric care is being delivered, as most high-income health systems are performing 

excessive CDs without a corresponding decrease in mortality, whilst health systems in low and 

middle income countries (LMICs) would benefit from increasing their capacity to offer CD (and thus 

increase CDR) in order to decrease mortality.22 The exact target is not agreed upon: 

• The global data from Molina et al.23 suggest that the optimal CDR in relation to maternal and 

neonatal mortality is approximately 19 CDs per 100 live births, which is significantly higher 

than the WHO recommendation of 10-15 CDs per 100 live births.24 

• A 2015 systematic review of the global evidence of the association between CD use and 
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mortality concluded that CD use improved maternal, neonatal, and infant survival until a 

threshold ranging from 9% to 16%25 

• Analysis of recent global population-level data, concludes that exceeding a CDR of 10% 

may not be necessary in order to achieve the lowest maternal and neonatal mortality26 

When relating the obstetric practices to the outcomes in a LMIC setting, Harrison et al.27, found that 

in the African LMIC sites, CD (when compared with vaginal delivery) is associated with an increase 

in all maternal and perinatal adverse outcomes, whereas in non-African LMIC sites, it is associated 

with less postpartum haemorrhage and stillbirths. This data was statistically significant and derived 

from prospective monitoring of almost 400000 deliveries. The authors postulated that either the 

patients in the African cohort may have been in a worse clinical state on account of the obstetric 

conditions warranting CD, or that poor quality of CD services was responsible for the observed 

trends. 

Looking more specifically at rural South African obstetric services (albeit at regional level): 

• Van Bogaert & Misra28 found that in a rural regional-level South African hospital, CD did not 

significantly improve the 5-minute Apgar score when the amniotic fluid is meconium-stained, 

calling for an improvement in diagnosis of non-reassuring foetal condition, related to 

meconium-staining. 

• Also reporting on data from a rural regional-level South African hospital, and not specifically 

looking at impact of the mode of delivery on the outcomes, Makhanya et al.29 identified “foetal 

distress” as the leading indication for CD, without a corresponding high number of admissions 

to the neonatal unit for birth asphyxia; this, he postulated, may have been due to either 

timeous or unwarranted intervention. 

Specific to a rural South African setting, two descriptive studies were identified: 

• Moalusi30 examined the clinical outcomes and practices during 2009 in the maternity unit of 

a rural district-level hospital in North-West Province – within 699 deliveries he found a CDR 

of 16.3%, an assisted delivery rate of 3.6%, a perinatal mortality rate of 56 per 1000 live 

births, and a statistically significant relationship between mode of delivery and perinatal 

outcome (all of the fresh stillbirths and 90% of macerated stillbirths were born by normal 

vertex delivery). 

• Gaunt31 audited vacuum deliveries occurring in 2014 in a deep rural district-level in the 

Eastern Cape – within 319 deliveries, he found a CDR of 17.8%, and an assisted delivery 

rate of 7.4%. The neonatal mortality rate for vacuum deliveries (excluding known stillbirths 

diagnosed before delivery) was 11.9 per 1000 (higher than the overall institutional neonatal 

mortality rate of 9.3 per 1000), but no statistical analysis was performed. There were few 
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recorded maternal complications (mostly perineal tears), but the latter finding being 

questionable due to the possibility of reporting bias.  

Finally, the 7th Saving Mothers (2014-2016)7 and 10th Saving Babies (2014-2016)8 reports list some 

issues specific to rural and/or primary-level facilities: 

• The lack of specialist support within the facility, and within the district, to assist non-specialists 

with decision-making around high-risk cases 

• A lower CDR in rural vs. urban provinces 

• A higher CFR related to CD in rural vs. urban provinces 

• A higher institutional maternal mortality ratio (iMMR) for CD compared to vaginal delivery at 

primary-level facilities 

• A higher iMMR related to anaesthesia in rural vs. urban provinces 

• A failure in the referral system, namely not referring to the next level of care timeously, and 

delays in inter-facility emergency transport 

• A larger proportion of avoidable factors related to healthcare workers at district-level facilities 

compared to higher levels of care 

However, there are few recommendations made specifically for rural primary-level facilities to 

overcome the above. It has been noted that targeted interventions for rural healthcare in South Africa 

have been few, and that issues which particularly effect rural health facilities, such as a lack of human 

resources for health, drive avoidable and modifiable factors in maternal and child mortality32. 

Conclusion 

Complete consensus does not exist within the literature around target CDR, and this suggests that 

that a ‘one-size-fits all’ solution is not realistic. It seems rather that the correlation between 

obstetric/perinatal outcomes and obstetric practice is context specific. There is a paucity of data to 

further characterise this correlation within the South African rural district-level context. Through 

addressing this gap in knowledge, a desired outcome of this study is to inform future policies and 

health system interventions, with a “rural-proof” focus. As such, it has the potential to make a 

powerful difference in a priority area (Maternal, Neonatal & Child Health), as declared by the National 

Department of Health, for a key population, namely under-served rural communities. 

  



 9 

RESEARCH DESIGN AND METHODS  

Study setting 

Bethesda Hospital is a district-level hospital, which is located in the rural district of uMkhanyakude, 

which is in the poorest quintile of South African districts.33 The hospital is ranked as the 14th most 

rural out of 255 district-level hospitals in the country.15 The hospital labour ward and operating theatre 

conduct approximately 150 deliveries monthly. Twenty-eight percent of deliveries is by CD, but the 

CDR including deliveries conducted within the clinics draining to the hospital is 22%. 34 

Study design 

A cross-sectional observational analytical study. 

Target population 

Pregnant women using Bethesda Hospital as their site of intrapartum care and delivery. 

Study population 

All pregnant women who delivered at Bethesda hospital in 2018, according to the labour ward 

register. 

Exclusion criteria 

Deliveries which were not conducted within Bethesda Hospital Labour Ward/Operating Theatre. 

Neonates with a birth weight of less than 1000g. 

Stillbirths diagnosed before the onset of labour. 

Files that could not be retrieved. 

Sampling 

Method of selecting sample: Systematic random probability sampling 

Size of sample: To compare the maternal and perinatal outcomes at Bethesda Hospital in 2018 

against the modes of delivery, assuming 95% confidence and an acceptable margin of error of 5%, 

and maximum variability i.e. 50% (given unknown previous comparison), a sample size of 300 

patients for each arm was required. The sample was further increased by a margin of 15% to account 

for potential incomplete documentation or lost files, and multiplied by a design effect (D) of 0.5. 

Hence, the final sample size of the study was 400 in each arm. Increasing the sample size reduced 

the type I and type II errors as well as known and unknown cofounders effects. Hence, power of the 

sample (1-β) and (the % chance of detecting difference) of the study was set at 80%. 
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Data Sources 

Data Sources – Maternity Case Record, labour ward delivery registers, operating theatre record, 

Bethesda Hospital Caesarean Section audit tool (see Appendix 5), and minutes from monthly 

perinatal morbidity/mortality meetings 

The Caesarean Section audit tool was completed at the doctors’ meeting on the morning of the 

working day following the day of delivery, by the senior doctor allocated to maternity, who made 

subjective assessments on the urgency and validity of the indication for CD, based on the information 

presented during the meeting. If (s)he felt unable to come to a conclusion about these variables, the 

case would be further discussed with another senior doctor, and consensus achieved. 

Data Collection Techniques – a retrospective review of above sources, using data collection tool 

(see Appendix 1); approximately 150 files reviewed per day. 

Measures to ensure Validity 

Internal validity: 

• Information bias due to incomplete documentation will be minimised by cross-referencing 

information in the Maternity Case Record with delivery and operation registers; data will be 

collected using a standardised data collection tool, to minimise subjectivity during data 

collection. 

• Information bias due to the data capturer being aware of both the patient’s exposure 

(obstetric practice) and outcome will not be addressed. 

• The subjective assessments made during the auditing of CDs is a potential source of 

information bias. However, this is limited, as the assessor was largely the same person 

throughout 2018, and reliability in ambiguous cases was improved by consulting with another 

senior clinician. 

• It is noted that there will be several subjective retrospective assessments made in relation to 

CD (whether it was indicated, how urgent the CD was, and what the optimal mode of 

anaesthesia was for CD), which is a potential source of information bias. However, this 

subjectivity will be limited by having one assessor (the principal investigator) 

• Additional information bias that is acknowledged but will not be possible to address is related 

to the quality of documentation in the Maternity Case Record. This is of specific concern 

when considering under-reporting of adverse events (e.g. low Apgar score neonate or 

quantity of post-partum haemorrhage); this is also relevant in mothers whose adverse 

outcomes have required transfer to regional level, in which case the Maternity Case Record 

is transferred with them, but not returned (photocopying of the file pre-transfer is not always 

done), and may also be of relevance with Maternity Case Records that have gone missing. 
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• The impact of confounders to associations, namely variable staffing levels and skill over the 

course of 2018 will be attempted to be minimised through random sampling, but given the 

small target population, it will be difficult to eliminate it. 

• A source of selection bias is the exclusion of all deliveries which occur in the primary 

healthcare clinics draining into Bethesda Hospital, as from a clinical governance perspective, 

deliveries occurring in these clinics are done under the supervision of the hospital. The 

decision to exclude these deliveries was based on an assessment of feasibility of data 

collection, given the timeframes and budget for the study. 

• Lastly, if an adverse perinatal outcome occurred in the antenatal phase of pregnancy, 

analysis of these deliveries would lead to selection bias when analysing intrapartum events 

with outcomes. Hence, exclusion of stillbirths diagnosed before labour is justified. 

External validity: the findings of the study will only be generalisable to sites of intrapartum care that 

have similar features to Bethesda Hospital, as defined in study setting 

Pilot study 

A pilot study surveying 10% of the final intended sample size, will be carried out at Wentworth 

Hospital (where the investigator is currently based), to validate the data collection tool. This will only 

be done once ethical approval has been obtained. 

List of Variables to be Measured 

Some variables were chosen based on clinical experience and consultation with colleagues, and 

others were derived from Sauvegraine et al.35 and Pyykönen et al.36. 

Clinical features: 

• Maternal age, weight, HIV status (most recent CD4/viral load if positive), parity and 

gestational age, other clinical features relating to Robson group, with assignment of Robson 

group (see Appendix 4) 

Obstetric practices: 

• Mode of delivery 

• For CD: Indication for CD, timing of decision/handover to theatre/anaesthesia start 

time/operation start time/ operation end time, compliance with WHO checklist, mode of 

anaesthesia 

• Day of delivery (weekday vs. weekend/public holiday), time of delivery 

Perinatal outcome: 

• Neonatal birthweight and outcome (stillbirth vs. livebirth and Apgar scores at 1 and 5 minutes 

if livebirth +/- cord blood gas pH if performed) 

• Neonatal birth trauma (Erb’s palsy, clavicular fracture) 
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• Neonate admitted to nursery (admission and discharge diagnoses, need for 

transfer/ventilation, admission for longer than 7 days) 

Obstetric outcome: 

• Maternal post-partum blood loss volume +/- need for blood transfusion, non-pneumatic anti-

shock garment, or laparotomy 

• Maternal uterine rupture in women with previous CD 

• Duration of post-partum hospital stay 

• For vaginal deliveries: third/fourth degree perineal laceration, episiotomy, use of 

vacuum/forceps 

• For CD: wound infection 

Freehand record of other significant event in intra-partum/post-partum phase 

Assessment of obstetric practice 

• Retrospective assessment of whether delivery was conducted at appropriate level of care, in 

light of provincial referral criteria (see Appendix 3) 

• For CD: Lucas class (see Appendix 4), retrospective assessments of whether CD was 

indicated, whether mode of anaesthesia was the optimal one for the patient according to the 

clinical profile 

Plan for Data Collection 

Extract information regarding above variables from Maternity Case Records, cross-referencing the 

information with delivery and operation registers, and capture this in an epiinfo™ form. 

Plan for Data Processing/Handling 

Convert data collected via epiinfo™ form into decimal numerals in a Microsoft Excel™ spreadsheet 

to facilitate statistical analysis. Password-protect data and delete after five years. 

Statistical methods 

Descriptive statistics will be presented as percentages, frequencies. Associations will be analysed 

using correlation, chi-squared and T-tests. 

List of associations to be Measured 

Relationship between the mode of delivery and outcome indicators outlined above. 

Relationship between other appropriateness of care (level of care, optimal mode of delivery, optimal 

mode of anaesthesia), and outcome indicators outlined above. 

Subgroup analysis of each Robson group (e.g. Caesarean delivery rate). 
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ETHICAL CONSIDERATIONS 
Institutional ethical review 
Approval will be sought from the Biomedical Research Ethics Council of the University of 

KwaZulu-Natal. 

 

Permissions 
Thereafter, gatekeeper permissions will be obtained from the KwaZulu-Natal Health Research & 

Knowledge Management Directorate via the National Health Research Database, and from the 

Bethesda Hospital Ethics Committee via the office of the Medical Manager (see Appendix 6). 
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WORK PLAN 

• Time Lines: See Gantt chart in Appendix B 

• Budget 

o Stationery: R2000 

o Data collection (fuel, accommodation, data capturer): R15000 

o Conference fees: R8000 

o Publication fees: R10000 

o TOTAL: R35000 

• Proposed funding sources: 

o Discovery Foundation R25000 

o UKZN College of Health Sciences bursary R10000 
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Appendix 3: Provincial referral criteria (page 2) 
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Appendix 3: Provincial referral criteria (page 3) 
 

 



 23 

Appendix 4: Robson group and Lucas class 
Robson group37 

1 Nulliparous, single cephalic, ≥ 37 week, in spontaneous labour 

2a Nulliparous, single cephalic, ≥ 37 weeks, induced labour 

2b Nulliparous, single cephalic, ≥ 37 weeks, pre-labour CS 

3 Multiparous (excluding prev. CS), single cephalic, ≥ 37 weeks, in spontaneous labour 

4a Multiparous (excluding prev. CS), single cephalic, ≥ 37 weeks, induced labour 

4b Multiparous (excluding prev. CS), single cephalic, ≥ 37 weeks, pre-labour CS 

5 Previous CS, single cephalic, ≥ 37 weeks 

6 All nulliparous breeches 

7 All multiparous breeches (including prev. CS) 

8 All multiple pregnancies (including prev. CS) 

9 All abnormal lies (including prev. CS) 

10 All single cephalic, <37 weeks (including prev. CS) 

 

Lucas class38 

I Immediate threat to the life of the woman or foetus 

II Maternal or foetal compromise which is not immediately life-threatening 

III No maternal or foetal compromise, but needs early delivery 

IV Delivery timed to suit woman or staff 
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Appendix 5: Bethesda Hospital Caesarean section audit tool 
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Appendix 6: Draft letter to Medical Manager of Bethesda Hospital 
ERF 3775 Manor Lakes 

Manor Estates 
44 Old Main Road 

Compensation 
Ballito 
4399 

The Chief Executive Officer 
Attention: Dr KR Gate, The Medical Manager 
Bethesda Hospital 
Private Bag X602 
Ubombo 
3970 
[by email: kellygate@gmail.com] 
 

24th July 2019 
 

Dear Dr Gate, 
 
Re: Retrospective chart review 
 
I am a first-year registrar in Family Medicine, studying for an MMed degree at the University of KwaZulu-
Natal. As part of this degree, I am hoping to conduct a research project regarding obstetric practices and 
obstetric/perinatal outcomes at a rural district-level hospital. 
 
I would like to request permission to collect data at Bethesda Hospital by reviewing the following documents 
from 2018: 

• Maternity Case Records 
• Delivery register in labour ward 
• Operating theatre record in operating theatre 
• Caesarean section audit tools 
• Minutes from the monthly perinatal morbidity/mortality meetings 

All data that I record would be anonymised in terms of patient identifiers. 
 
I attach provisional ethical approval from the Biomedical Research Ethics Council of the University of 
KwaZulu-Natal. 
 
If you do grant permission for data collection, I would seek further approval from the KwaZulu-Natal Health 
Research & Knowledge Management Directorate via the National Health Research Database. Ultimately, I 
would like to share my findings with the hospital by delivering an oral presentation to the hospital (to highlight 
good practices, and identify areas for improvement in care), and with the wider community of practice, by 
publishing the findings in a peer-reviewed journal. 
 
Please do not hesitate to ask for further clarity. 
 
Yours sincerely, 
 
 
 
Adam Asghar 
MP0692778 

 

 


