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Background. Inadequately controlled labour pain is associated with numerous deleterious physiological and psychological effects. Epidural labour 
analgesia is accepted as the gold standard. 
Objectives. To establish the frequency of labour epidural analgesia for vaginal and caesarean section delivery in Gauteng Province (GP) private 
and public hospitals. 
Methods. GP maternity hospitals belonging to the three largest private hospital groups, and public academic, tertiary, regional and district 
maternity hospitals, were approached for inclusion in the study. A total of 24/47 private hospitals and 21/26 public hospitals agreed to participate 
in the present study and data from these hospitals were included in the data analysis. This was a retrospective study, and the delivery statistics and 
registers for 2015 were examined from all participating hospitals. Consecutive convenience sampling was applied.
Results. A total of 3 560 labour epidurals were placed in the 45 participating hospitals in GP in 2015. About two-thirds (62%; n=2 208) of these 
labour epidurals were placed in the private sector. The median (interquartile range (IQR)) annual epidural frequency for all participating private 
hospitals was 6% (1.37 - 8.42). Only two public hospitals in GP were able to offer labour epidural services in 2015 and the annual proportion of 
deliveries with epidural placement was 4.1%. Both hospitals were academic hospitals affiliated with a single university. 
Conclusion. Similar to other developing countries, the labour epidural rates in GP hospitals were well below international labour epidural rates 
in 2015. This lack of service provision may be compromising patient care as well as the training of healthcare professionals.
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Pain experienced during labour is a priority for most women, and most 
women in labour require analgesia.[1-3] Labour analgesia is a basic human 
right, and the lack or unequal provision of an adequate analgesia service 
may be seen as a breach of the four ethical principles of autonomy, 
beneficence, non-maleficence and justice.[4]

Inadequately controlled labour pain is associated with numerous 
deleterious physiological and psychological maternal and fetal 
effects, including effects on labour progression, fetal outcome, 
maternal-fetal bonding, and successful breastfeeding.[5-7]

The provision of adequate labour analgesia has been found to 
be associated with higher levels of patient satisfaction.[8] Patient 
satisfaction with labour is complex and multifactorial. Although 
there are numerous psychosocial factors that affect satisfaction, it 
is evident that higher levels of satisfaction are associated with better 
outcomes.[9]

The lumbar epidural is regarded as the gold standard for 
intrapartum labour analgesia and its use is associated with 
numerous maternal, paternal, fetal and societal benefits including 
a reduction in paternal anxiety and stress; increased paternal 
involvement; participation and satisfaction with the childbirth 
experience; and a lower rate of maternal blood transfusions.[2,6,9-11] 
Although much controversy exists regarding the effect of labour 
epidural analgesia on delivery outcomes, there is evidence to suggest 

that the provision of labour epidural analgesia utilising low-dose 
techniques may be associated with a decrease in the rate of non-
medically indicated caesarean sections (CS), and a decrease in 
episiotomy rates.[9,10,12]

The provision of labour epidural analgesia has resulted in a 
change in focus from simple immediate pain relief to the overall 
quality of analgesia.[9] The availability of labour epidural analgesia 
services is considered by some to be a reflection of the standard 
of obstetric care offered by a hospital.[9] Labour epidural rates vary 
considerably between and within countries, and there is often wide 
inter-hospital variability.[13] 

Labour epidural frequency is estimated to be between 40 and 60% 
in developed countries and <10% in developing countries.[1, 10,14-17] 

Although there are a myriad of complex factors that affect service 
delivery and acceptance, provision of labour epidural analgesia in 
developing countries has been attributed to factors relating to health 
system disorganisation, inadequacies in communication, team work, 
maternal demographic characteristics and education, education of 
healthcare professionals, and misalignment of goals.[18]

There are no published data regarding labour epidural frequency 
in private hospitals in South Africa (SA). Data available from two 
isolated public hospital audits suggest that the epidural frequency in 
public hospitals is <10%, and may be as low as 2.5%.[19-21]
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The highest number of births (n=296 
621) were registered in Gauteng Province 
(GP) in 2015,[22] and represented 27% of 
the registered births in SA at the time.
[22] Given the high number of births in the 
province and the lack of information on 
the provision of labour epidurals, to our 
knowledge, we conducted the first multi-
site survey of labour epidural provision in 
the private and public sector hospitals in 
GP. We chose to conduct the present study 
in private and public hospitals because 
these systems exist in parallel, and great 
inequalities and inequities in access and use 
of public and private healthcare exist.[23] It is 
essential to ascertain the current status of 
labour epidural provision in GP hospitals 
when aspiring towards international 
standards and health equity. Establishing a 
reference point will enable the evaluation 
of interventions initiated in the obstetric 
analgesia services.

Methods 
This was a retrospective, contextual and 
descriptive study. A survey of hospital records 
and registers was undertaken to describe and 
compare the labour epidural frequency in 
GP public and private hospitals in 2015. All 
maternity hospitals operating in 2015 and 
belonging to the three largest private hospital 
groups (n=47), and the public academic, 
tertiary, regional and district maternity 
hospitals (n=26) were approached for inclusion. 
A list of the hospitals approached for inclusion 
in the present study is presented in Table 1.

Approval to conduct this study was 
obtained from the Human Research Ethics 
Committees (Medical) of the University 
of the Witwatersrand (ref. no. M150963) 
and the University of Pretoria (ref. no. 
2/2016). Approval was also obtained from 
the Gauteng Department of Health (ref. 
no. GP2015RP53445). Written approval 
to conduct the research at each private 
hospital was obtained from each private 
hospital group.

All captured data evaluating hospital 
designation, total births, modes of delivery, 
epidural frequency and outcome of patients 
who received epidurals was recorded 
in a Microsoft Excel (Microsoft Corp.) 
spreadsheet. 

Data were analysed using Statistica 
(version 13.2; Dell Technologies, USA) 
and R programming software (version 
3.2.3; R Core Team, USA). Categorical data 
were summarised using frequencies and 
percentages. Continuous variables that were 

normally distributed were summarised 
using means and standard deviations (SDs), 
and those not normally distributed were 
summarised using medians and interquartile 
ranges (IQRs). Comparison between groups 
was done using χ2 tests. A p-value <0.05 was 
considered to be statistically significant. 

Results 
All public and private hospitals belonging 
to the three largest hospital groups were 
approached to participate in this present study. 
Managers at n=24/47 private hospitals and 
n=21/26 public hospitals agreed to participate, 
and data from these hospitals were included 
in the study. Public hospitals consisted of 
seven hospitals of each category – academic/
tertiary, regional and district. The breakdown 
of participants is shown in Fig. 1.

The majority of the private hospitals 
(88%; n=21/24) provided a labour epidural 
service, while only 10% (n=2/21) of the 
public sector hospitals provided such a 

service. The two public hospitals were 
academic/tertiary hospitals based in 
Johannesburg. There was a total of 174 712  
deliveries across 45 hospitals in GP in 
2015. More than three-quarters of these 
deliveries (82%; n=143 463) were recorded 
in public hospitals. Monthly breakdown of 
the percentage and number of deliveries in 
public and private hospitals is provided in 
Fig. 2. There was very little variation in the 
number of deliveries in public and private 
hospitals in 2015.

A total of 3 560 labour epidurals were 
placed in the 45 participating hospitals, 
but only 2% of all recorded deliveries had 
a labour epidural placed. The majority of 
these 3 560 labour epidurals were placed 
in the private sector (62%, n=2 208) at 
a calculated monthly frequency of 7%  
(0 - 21%; Fig. 3). 

The number of labour epidurals placed in 
public hospitals was 1 352 with a calculated 
monthly frequency of 0.9% (0 - 5.1%; Fig. 3). 

Public hospitals, 
n=26

Gauteng Province 2015
Hospitals providing 

maternity services, N=73

Private hospitals, 
n=47

Deliveries (n=32 976); 
epidurals (n=1 352; 4.1%) Epidurals, N=3 650*

Deliveries (n=31 099); 
epidurals (n=2 208; 7.1%)

Deliveries, n=174 712 
(public, n=143 463; 
private, n=31 249)

Deliveries, n=174 712 
(public, n=143 463; 
private, n=31 249)

Epidural service 
provided at 

hospital, n=21

Academic hospital 1
Edpidural service 24/7 for 9 months

Deliveries, n=12 372
Epidurals, n=627 (5% of deliveries)

Academic hospital 2
Epidural service on weekdays 

and during working hours
Deliveries, n=20 324

Epidurals, n=725
3.6% of deliveries

Participating 
hospitals, n=24

Participating 
hospitals, n=21

Declined, n=5 Declined, n=23

No epidurals, n=19 No epidurals, n=3

Fig. 1. Participant breakdown. (*2% of 174 712 deliveries.)
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The proportion of deliveries that had an epidural placement 
was significantly greater in the private hospitals compared with 
the public hospitals (χ2=4 802.2; df=1; p<0.01). The annual 
proportion of deliveries with epidural placement was 4.1% in the 
two public hospitals that provided the service. However, only one 
of these two hospitals offered a labour epidural service that ran 
for 24 hours a day, seven days a week (implemented in April 2015) 
(Personal communication from Thomas Kleyenstuber, 16 January 
2021). The proportion of deliveries with epidural placement was 
greater in that hospital compared with the hospital that had a 

working hours only, weekdays only service (5.1% of deliveries 
v. 3.6% of deliveries; χ2=43.3; df=1; p<0.01). 
The implementation of the 24 hours a day, 7 days a week labour 
epidural service in April 2015 at one Johannesburg public hospital 
was associated with more than doubling in the number of epidural 
placements from 72 (0.6% of deliveries in public hospitals) in 
March 2015 to 161 (1.3% of deliveries in public hospitals) in June 
2015. However, the use of the service fell to 79 cases (0.8% of all 
deliveries in public hospitals) by December 2015 despite the service 
continuing to be offered. 

There were three reports of failed attempts to insert labour 
epidurals in the private hospitals and 20 reports in the public 
hospitals, 15 of which were from a single tertiary academic hospital. 
The failed insertion rate for labour epidurals was 0.6% (0.14% in 
private and 1.45% in public hospitals) in GP in 2015. 

More than a third (43%; n=75 040) of deliveries in the participating 
hospitals were by CS. In private hospitals, 76% (n=23 824/31 249) of 
the deliveries were by CS while 36% (n=51 216/143 463) were by CS 
in the public hospitals. There was a significant difference between the 
proportion of CS births in private and public hospitals (χ2=17  209; 
df=1; p<0.01). 

In the hospitals that provided labour epidural analgesia, the 
frequency of women who received epidural analgesia for vaginal 
delivery, which eventuated in a conversion to a CS, was 3% 
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Fig. 3. Labour epidurals performed in private and public hospitals per 
month in Gauteng Province.

Table 1. List of hospitals approached for inclusion in the study
Hospital 
Designation Hospital name
Netcare private 
hospital group

Clinton Hospital, Garden City Hospital, Linmed 
Hospital, Mulbarton Hospital, Olivedale Hospital, 
Parklane Hospital, Sunninghill Hospital, 
Krugersdorp Hospital, Femina Hospital, Pretoria 
East Hospital, Unitas Hospital.

Mediclinic private 
hospital group

Emfuleni, Kloof, Morningside, Muelmed, 
Sandton, Vereeniging.

Life private 
hospital group

Brenthurst Clinic, Carstenhof Clinic, Eugene 
Marais Hospital, Fourways Hospital, Robinson 
Private Hospital, Roseacres Clinic, The 
Glynnwood, Wilgeheuwel Hospital, Wilgers 
Hospital, Suikerbosrand Hospital.

Academic and 
tertiary public 
hospitals

Chris Hani Baragwanath Academic Hospital, 
Charlotte Maxeke Johannesburg Academic 
Hospital, Dr George Mukhari Hospital, Steve 
Biko Academic Hospital, Rahima Moosa Mother 
and Child Hospital, Tembisa Hospital, Kalafong 
Hospital.

Regional public 
hospitals

Edenvale Hospital, Leratong Hospital, Pholosong 
Hospital, Sebokeng Hospital, Tambo Memorial 
Hospital, Thelle Mogoerane Hospital, Far East 
Rand Hospital

District public 
hospitals

Southrand Hospital, Bheki Mlangeni Hospital, 
Kopanong Hospital, Pretoria West Hospital, 
Jubilee Hospital, Odi Hospital, Carletonville 
Hospital
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(n=1 013/35 098), 2% (n=523/22 834) for private hospitals and 4% 
(n=490/12 264) for public hospitals. The methods used to provide 
anaesthesia for CS to patients who had received labour epidurals are 
shown in Table 2. 

More than three-quarters (76%) of the labour epidurals in the 
private hospitals were topped up and used to provide anaesthesia 
for CS compared with 36% in the public hospitals. There was 
a significant difference in the methods of anaesthesia (Table 2) 
that were used for patients who underwent CS in whom labour 
epidurals were placed in private and public hospitals (χ2=163.01; 
df=2; p<0.01). 

There are numerous factors that affect the decision regarding 
selection of an anaesthetic modality for a parturient undergoing 
CS delivery. However, choice selection is known to be affected by 
patient characteristics including socioeconomic status and level 
of maternal education as well as the knowledge, experience and 
expertise of anaesthetists and obstetricians.[24]

When recalculating the proportion of deliveries using labour 
epidurals after excluding the number of deliveries performed by 
CS (and excluding CS performed under epidural anaesthesia), 
the epidural frequency was 3.29% (n=3 560/108 231) for vaginal 
deliveries, 13.81% in private hospitals and 1.47% in public hospitals. 

There were a total of 2 924 assisted deliveries in the 
participating GP hospitals. The majority of these assisted 
deliveries (62%; n=1 801) were performed in private hospitals 
and 81% (n=909) of the assisted deliveries performed in public 
hospitals were performed in participating tertiary/academic 
hospitals. There was a significant difference in the assisted 
delivery rate in participating public and private hospitals  
(χ2=2 079; χ2=1; p<0.0001).

Of the patients who received labour epidurals, more than three-
quarters (76%; n=1 682) of patients who received labour epidurals 
in private hospitals delivered vaginally, while 52% (n=707) of the 
patients delivered vaginally in public hospitals (χ2=219.34; df=1; 
p<0.001). There was a significant association between having a 
labour epidural and needing a CS in private hospitals (χ2=3 612.4; 
df=1; p<0.0; odds ratio (OR) 0.08; 95% confidence interval (CI) 
0.07 - 0.08), but not in public hospitals, (χ2=0.97; df=1; p=0.33; 
OR 0.94; 95% CI 0.8 - 1.1). The odds of needing a CS in private 
patients with labour epidurals was 8% less than those who do not 
receive labour epidurals. There was a significant difference in the 
indications for CS in private and public patients where labour 
epidurals were placed (Fig. 4). 

The percentage of patients who received labour epidurals and 
delivered vaginally with assistance in private and public hospitals 
was 33% (n=728) and 3% (n=44), respectively. There was a 
significant difference in the number of assisted deliveries and the 
assisted delivery rates in patients who had received labour epidurals 
in private compared with public hospitals (χ2=313.33; df=1; 

p<0.001). Moreover, there was a significant association between 
receiving an epidural and vaginal delivery with assistance in 
private (χ2=3.3; df=1; p<0.001) and public hospitals (χ2=32.15; df=1; 
p<0.001). The odds of a patient with an epidural delivering vaginally 
with assistance in private hospitals was 13 times greater (OR 12.89; 
95% CI 11.56 - 14.48) than if the patient delivered vaginally without 
an epidural, whereas in public hospitals the odds were 2.4 times 
greater (OR 2.41; 95% CI 1.72 - 3.32). 

Discussion
In line with other developing countries, the labour epidural rates were 
well below internationally cited labour epidural rates in GP hospitals in 
2015.[1,10,14-17] Very few public training hospitals offered labour epidural 
services, but the epidural rates in public hospitals in GP were similar to 
those in public hospitals in Western Cape Province.[19-20] This may be a 
result of similar limitations in service delivery in most public maternity 
hospitals, but further research is needed to determine this. The epidural 
rates were higher in public hospitals in 2015 than those reported in a 
study conducted by Leonard et al.[21] This is most likely a result of the 
initiation of a 24/7 labour epidural service in 2015 at the same GP 
academic hospital initially evaluated by Leonard et al.[21] in 2014. 

Factors limiting the provision and uptake of labour epidural 
services in SA have not been fully elucidated.[20] However, 
insufficient knowledge, poor awareness and inadequate exposure of 
healthcare workers to the analgesic modality during their academic 
training may be contributing factors to poor rates in both the public 
and private sector and requires further study.[18]

CS rates in GP private and public hospitals in 2015 were higher 
than the CS rates of 10 - 15% recommended by the WHO.[25] 
A similar finding to that described in GP private hospitals was 
observed in a study conducted by Hu et al.[10,25] in China, where the 
majority of CS were conducted electively. 
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Fig. 4. Indications for caesarean section in patients receiving 
labour epidurals. (CPD = cephalopelvic disproportion; FA = failed 
augmentation; FD = fetal distress; FVBAC = failed vaginal birth after 
caesarean section; PP = poor progress.)

Table 2. Method of anaesthesia for caesarean section in 
patients who received labour epidurals

Hospital
Epidural  
top-up, n (%)

Spinal  
anaesthetic, n (%)

General 
anaesthetic, n (%)

Private 396 (76) 104 (20) 13 (3)
Public 176 (36) 239 (49) 65 (13)

χ2=163.01, df=2, p<0.01.
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Similarly to the study conducted by Hu et al.,[25] the lack of readily 
available labour epidural analgesia services in GP may be affecting 
patient delivery preferences. This may be contributing to high CS rates 
and an increase in non-medically indicated CS.[10] High rates of non-
medically indicated CS may have a negative effect on the economy, health 
equity and the establishment of National Health Insurance (NHI) in SA 
in the future.

We observed a significant association between receiving a 
labour epidural and needing an assisted delivery in private 
and public patients (p<0.01), similarly to the findings of 
the Cochrane review published in 2011.[2] However, in the 
present study, the OR for private patients (OR 12.89; 95% CI  
11.56 -14.48) was ~4 times greater than the OR for public 
patients (OR 2.41; 95% CI 1.72 - 3.32). 

Further research is needed to determine why assisted delivery 
rates differ. The differences in delivery outcomes may be explained 
by differing anaesthetic practices in private and public hospitals, the 
concentrations of local anaesthetics used, and under-reporting of 
assisted deliveries. Lack of equipment needed to perform assisted 
deliveries in public hospitals may also be a contributing factor.[27]

Fetal distress is a common indication for CS in women who 
receive labour epidurals.[29,30] The association between labour 
epidural analgesia and maternal fever is complex and controversial, 
but it is believed that up to 20% of parturients receiving labour 
epidural analgesia may develop a fever that may be associated 
with fetal tachycardia and fetal distress.[28,30] Inadequate maternal 
temperature monitoring and poor management of maternal 
pyrexia may contribute to the number of patients undergoing 
CS or requiring assisted deliveries.[28,30] Further urgent research is 
needed to confirm this as inadequate management of maternal 
fever has been linked with transient and long-term adverse neonatal 
developmental outcomes including low Apgar scores, respiratory 
distress, hypotonia, neonatal seizures, encephalopathy, cerebral palsy 
and neonatal death.[29]

Epidural insertion failure rates were found to be lower than rates 
reported in the literature, but are most likely a result of under-
reporting, low epidural rates and the lack of adoption of a standard 
definition for labour epidural failure. Adoption of a standard 
definition is essential and recommended to enable the evaluation 
and auditing of services. 

Study limitations
The study is limited by its contextual nature in that the population was 
limited to participating private maternity hospitals belonging to the three 
largest private hospital groups, and the participating academic, tertiary, 
regional and district public hospitals in GP. The results therefore may not 
be generalised to all hospitals in GP or all hospitals in SA.

The use of multiple sources to obtain the data were a limitation. 
The source of provided hospital statistics, the quality of information 
available from the delivery registers and delivery records, and the 
availability of delivery records could have compromised data quality.

The lack of standardisation of definitions for births and deliveries 
between hospitals and the definition of delivery and birth for the 
present study may have differed and thus could have been a limitation. 

According to the definitions used in the present study, the statistics 
provided by the hospitals for deliveries may have been for births and 
not deliveries, and thus would have resulted in an over-estimation of the 

deliveries that occurred at the hospital and an under-estimation  of the 
rate calculated based on the delivery numbers. However, the effect of 
this would have been negligible as the incidence of multiple pregnancies 
is ~1% and ~11% for stillbirths, which are considered to be low.[22,32] 

Conclusion 
Labour epidural and vaginal delivery rates were below internationally 
cited and recommended rates in GP hospitals. Very few public training 
hospitals were found to offer labour epidural services. The lack of service 
provision may be compromising the training of healthcare professionals 
in GP, and may in turn be affecting service delivery in private hospitals. 
However, epidural failure rates were found to be extremely low.

Mechanisms to initiate, improve and sustain labour epidural 
services should be urgently investigated and adopted. The adoption 
of a standard definition for epidural failure and implementation of 
mechanisms for reporting epidural failures are recommended.

Further studies are recommended to determine the effect of 
increasing the provision of labour epidural services on rates of non-
medically indicated CS, to determine the limitations to the provision 
of labour epidural services, and to determine the effect of lack of 
service provision on the knowledge of healthcare professionals. 
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