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ABSTRAK

Kesan jenis teknik sentral neuraksial (CN) yang digunakan semasa bersalin 
terhadap cara kelahiran ibu (MOD) dan skor 'Appearance, Pulse, Grimace, Activity 
and Respiration' (APGAR) neonatal telah dinilai. Data daripada 1378 ibu bersalin 
yang berumur ≥18 dengan kehamilan tunggal pada tempoh matang (≥37 dan 
≤42 minggu kehamilan) dan menerima analgesia CN ketika bersalin telah dikaji 
secara retrospektif. Data demografi, jenis teknik CN yang digunakan, MOD ibu 
dan skor APGAR neonatal telah direkodkan. Teknik CN digunakan dalam 19.36% 
ibu ketika bersalin dan kebanyakannya adalah teknik epidural (16.76%). Ibu yang 
menggunakan teknik gabungan spinal epidural (CSE) untuk analgesia semasa 
bersalin mempunyai lebih banyak kelahiran instrumental (IDs) berbanding dengan 
menggunakan teknik epidural (22 (22.4%) berbanding 76 (77.6%), p=0.011).  Ibu 
yang menggunakan teknik CSE untuk analgesia semasa bersalin mempunyai 
kemungkinan peningkatan ID sebanyak 2.044 (95% CI 1.186-3.253, p=0.01) dan 
risiko parturient yang nulipara meningkat sebanyak 2.110 (95% CI 1.299 3.249, 
p=0.03). Jenis teknik CN yang digunakan ketika bersalin tidak mempengaruhi skor 
APGAR neonatal (skor APGAR: Baik [epidural 1182 (99.6%) berbanding CSE 189 
(99%) dan Buruk [epidural 5 (0.4%) vs. CSE 2 (1.0% )], p=0.252). Kesimpulannya, 
jenis teknik CN yang digunakan ketika bersalin mempengaruhi MOD ibu tanpa 
memberi kesan pada neonatal.

Kata kunci: Analgesia semasa bersalin; epidural; gabungan spinal epidural 
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ABSTRACT

The effect of types of labour central neuraxial (CN) technique used on maternal 
mode of delivery (MOD) and neonatal Appearance, Pulse, Grimace, Activity and 
Respiration (APGAR) score were evaluated. Data of 1378 parturients who were aged 
≥18 with singleton pregnancy at term (≥37 and ≤42 weeks’ gestation) and received 
labour CN analgesia were retrospectively reviewed. Their demographic data, types 
of CN technique used, maternal MOD and neonatal APGAR score were recorded. 
Labour CN techniques were performed in 19.36% parturients which mostly was 
epidural technique (16.76%). Parturients who used combined spinal epidural (CSE) 
technique for labour analgesia had more instrumental deliveries (IDs) compared to 
using epidural technique (22 (22.4%) vs. 76 (77.6%), p=0.011). Parturients who used 
CSE technique for labour analgesia had an increased likelihood of IDs by 2.044 
(95% CI 1.186-3.253, p=0.01) and parturients who were nulliparous had higher risk 
by 2.110 (95% CI 1.299-3.249, p=0.03). The types of labour CN technique used 
did not affect the neonatal APGAR scores (APGAR score: Good [epidural 1182 
(99.6%) vs. CSE 189 (99%) and Bad [epidural 5 (0.4%) vs. CSE 2 (1.0%)], p=0.252). 
In conclusion, the types of labour CN technique used affected the maternal MOD 
without affecting the neonatal outcome.

Keywords: Combined spinal epidural; epidural; labour analgesia

reduced the side effects for both the 
mother and newborn (Hawkins 2010). 
Additionally, the use of CN was found 
to provide a lower pain score with 
increasing maternal satisfaction which 
made CN technique the gold standard 
for intrapartum labour analgesia 
(Anim-Somuah et al. 2018; Cambic & 
Wong 2010).
 Controversies still exist concerning 
the use of labour CN technique effects 
specifically pertaining to the progress 
and outcome of labour for both the 
mother and newborn. Epidural labour 
analgesia resulted in longer durations 
of labour, more instrumental deliveries 
(ID), and emergency lower segment 
caesarean sections (EMLSCS) (McGrady 
& Litchfield 2004). Nevertheless, there 

INTRODUCTION

Parturients in labour experience     
visceral pain during the first stage and 
somatic pain during the second stage 
of labour. Labour pain is intensified 
with greater cervical dilatation that 
is accompanied by the increased 
intensity, duration and frequency 
of uterine contractions (Labor & 
Maguire 2008). Hence, the need for 
analgesia during childbirth. The use 
of central neuraxial (CN) technique 
was described as early as in the 1930s 
(CLELA~CD 1933). A review article 
which explained that labour pain was 
a recurrent intense pain experienced 
by parturients which required the use 
of CN to ease the labour pain and 
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was also increasing evidence that 
refuted these claims (Shatil & Smiley 
2020). 
 A study revealed longer labour 
analgesia duration in the parturients 
that received combined spinal epidural 
(CSE) compared to those that received 
epidural analgesia (Nakamura et al. 
2009), which then reaffirmed in a 
retrospective cohort study assessing 
the effects of CSE analgesia in labour 
(Yamamoto et al. 2023). They also 
detected more use of oxytocin infusion 
to augment the deliveries (p<0.01), 
increased rate of ID, blood loss volume 
during vaginal delivery (p<0.01), 
meconium-stained amniotic fluid and 
APGAR score less than 7 at 1 minute 
(Yamamoto et al. 2023). 
 Most of the studies compared 
groups that received labour analgesia 
using CN technique, including 
epidural analgesia and CSE analgesia, 
with parturients that did not receive 
CN labour analgesia. However, there 
were fewer studies that compared 
the association between the different 
types of CN techniques used in labour 
with maternal and neonatal outcomes. 
The aim of this study was to determine 
the prevalence of CN used among 
parturients and its effects on maternal 
and neonatal outcomes in a tertiary 
teaching hospital. 

MATERIALS AND METHODS

After obtaining our institution’s 
Research Ethics Committee’s approval, 
a retrospective cohort study was 
conducted by collecting parturients’ 
data from medical records of the 
Labour Analgesia Service Registry 

between the period of January 2020 
to December 2021. We included data 
from parturients who received labour 
analgesia with an epidural or CSE 
technique during the study period. 
These parturients were of any gravidity 
at term (≥37 and ≤42 weeks period 
of gestation) and aged ≥ 18 years old. 
Parturients with a history of recurrent 
miscarriages (≥3) and who were 
planned for elective lower-segment 
caesarean section were excluded. 
 In our institution, the CN techniques 
were performed by anaesthetists 
on duty in the labour room when 
parturients were in the active phase 
of labour. The types of CN that were 
used were decided by the attending 
anaesthetists (epidural or CSE). The 
CN procedures were administered 
in the lumbar interspace L3/L4 or 
L4/L5. In our setting, a standardised 
drug regime was used. For epidural 
technique, a 2 mL test dose of 2% 
lignocaine was injected followed 
by an epidural admixture of 5 mL 
levobupivacaine 0.1% with fentanyl 
2μg/mL was then administered 
through the epidural catheter using 
fixed continuous epidural infusion 
at a 5 mL/hr and patient-controlled 
epidural analgesia (PCEA), a bolus of 
5 mL with a 15-minute lockout interval 
using the analgesia pump. For CSE 
technique, the spinal admixture bolus 
of 1 mL levobupivacaine 0.1% with 
fentanyl 25μg/mL was administered 
in the subarachnoid space followed 
by the same epidural admixture bolus 
and infusion regime and PCEA regime 
as epidural technique. The labour CN 
analgesia was continued until delivery 
and the duration of epidural analgesia 
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was recorded. 
 The data collected were 
demographic characteristics, medical 
and obstetric histories, and information 
regarding the course of the index 
pregnancy and perinatal outcomes. 
Parturients that gave medical histories 
of gestational diabetes mellitus, 
gestational hypertension, anaemia, 
hypothyroidism, asthma & obesity 
were grouped as parturient with 
medical conditions. Data from the CN 
provided were also recorded. Study 
outcome measures recorded were 
the maternal mode of deliveries and 
neonatal APGAR scores. Maternal 
mode deliveries that were recorded 

were spontaneous vaginal delivery 
(SVD), ID, and EMLSCS. APGAR scores 
were recorded as good (≥7) and bad 
(<7). The chart of the data collection 
process was shown in Figure 1.

Statistical Analysis

Sample size was calculated by 
detecting the difference between two 
proportions. The calculation used the 
following formula for the sample size, 
n: 

n =     P1(1-P1) + P2(1-P2) (Zα + Zβ)
2  

                    (P1-P2)
2

FIGURE 1: Overview of data collection process. CN: Central Neuraxial; SVD: Spontaneous Vaginal 
Delivery; ID: Instrumental Delivery; EMLSCS: Emergency Lower Segment Caesarean Section
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Where,
n  = required sample size
P1 = was prevalence of parenteral 
opioids from previous study (Leighton 
et al. 2002)
P2 = was prevalence of epidural 
analgesia from previous study 
(Leighton et al. 2002)
Zα = critical value of the Normal 
distribution at α
Zβ = critical value of the Normal 
distribution at β
Therefore,

P1 = 0.08, P2 = 0.07
Zα is 1.96 for confidence level of 95%   
for α = 0.05 (two-tailed)               
Zβ = 0.84 for 80% power
= 0.08(1-0.08)+0.07(1-0.07) (1.96+0.84)2

                       (0.08-0.07)2

= 109 per group

n = (109 x 2) + 15% dropout rate 
   = 251 parturients

 The first proportion was the 
prevalence of parenteral opioids, 
and the second proportion was the 
prevalence of epidural analgesia. The 
sample size calculation was based on 
a systematic review of the effect of 
epidural analgesia on labour, maternal 
and neonatal outcomes (Leighton et 
al. 2002). The outcomes sought were 
similar to our study. Our dropout 
rate for this research would be 15% 
due to incomplete medical records. 
In conclusion, a minimum sample 
size of 251 parturients are needed to 
be recruited with 80% power of the 
study, 95% confidence interval, and 
anticipation of a 15% dropout rate.
 The SPSS version 26.0 software was 

used to analyse the collected data. 
Descriptive statistics were computed 
to describe the sociodemographic 
variables by using frequency 
(percentage for categorical variables), 
mean and standard deviation 
for continuous variables. A cross 
tabulation with Pearson’s chi-square 
test was then computed to determine 
the association between types of CN 
technique used with maternal and 
neonatal outcomes. A multiple logistic 
regression test was used to analyse 
factors predicting maternal outcomes. 
P values were considered significant at 
p<0.05. 

RESULTS

A total number of 7590 deliveries 
were recorded in the centre from the 
year 2020 to 2021. The prevalence of 
labour analgesia using CN techniques 
was 1468 (19.36%). Labour analgesia 
via epidural technique was provided 
in 1272 (16.76%) parturients and 
196 (2.6%) parturients received CSE 
analgesia. We analysed data of 1378 
parturients that received labour CN 
analgesia as data of 84 parturients were 
excluded and 6 data were dropped out 
from the study. Table 1 showed the 
groups had comparable demographic, 
obstetrics and medical characteristics 
of the parturients based on the types 
of labour CN analgesia they received. 
 The comparison between the types 
of labour CN analgesia and maternal 
and neonatal outcomes were shown 
in Table 2. Parturients who had labour 
CSE analgesia had higher rates of IDs 
compared to those who used epidural 
technique. There was no significant 
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difference between the types of labour 
CN used and the neonatal APGAR 
scores. 
 To determine factors predicting 
maternal outcomes, further analysis 
was performed using multiple logistic 
regression adjusted for the confounding 
factors of parturients’ age, race, parity, 
period of gestation, medical condition, 

and types of CN used as presented in 
Table 3. 

DISCUSSION

During the study period, we detected 
less than a fifth of parturients received 
labour analgesia using CN techniques. 
Published data on the rate of CN used 

Characteristic Central 
Neuraxial
n = 1378

Epidural
n = 1187

Combined Spinal 
Epidural
n = 191

P value

Age, years 30.7 + 4.4 30.6 + 4.5 40.0 + 4.3 0.379

Race Malay 1105 (80.2) 958 (86.7) 147 (13.3) 0.504

Chinese 172 (12.5) 142 (82.6) 30 (17.4)

Indians 49 (3.6) 43 (87.8) 6 (12.2)

Others 52 (3.8) 44 (84.6) 8 (15.4)

Parity Nulliparous 660 (47.9) 558 (84.5) 102 (15.5) 0.101

Multiparous 718 (52.1) 629 (87.6) 89 (12.4)

Co-
morbidities

Parturient 
with medical 
condition

616 (44.7) 536 (87.0) 80 (13.0) 0.399

Parturient 
without medical 
condition

762 (55.3) 651 (85.4) 111 (14.6)

TABLE 1: Comparison of the demographic, obstetrics and medical characteristics 
between the labour central neuralaxial technique used. Values were expressed as 
numbers with percentages in parentheses or as mean + standard deviations when 

applicable

Epidural
n = 1187

Combined Spinal 
Epidural
n = 191

P value

Mode of Delivery SVD 589 (86.6) 91 (13.4) 0.612

ID 76 (77.6) 22 (22.4) 0.011*

EMLSCS 522 (87.0) 78 (13.0) 0.433

APGAR Score GOOD 1182 (99.6) 189 (99.0) 0.252
 BAD 5 (0.4) 2 (1.0)

SVD: Spontaneous vaginal delivery; ID: Instrumental delivery; EMLSCS: Emergency lower caesarean section
*p-value less than 0.05 was significant

TABLE 2: Comparison between types of labour central neuralaxial technique used and 
study outcomes. Values were expressed as numbers with percentages in parentheses
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as labour analgesia in other tertiary 
institutions within the country had been 
limited in recent years. In late 1990s, a 
survey was conducted in 35 hospitals 
around the country on the practice 
of labour analgesia revealed that the 
mean epidural labour analgesia rate 
was 1.5% (Chan & Ng 2000). Thus, our 
study showed almost 20-fold increased 
usage of labour CN analgesia over the 
span of two decades. This increased 
use in our centre may be explained 
by the increased awareness of labour 
CN analgesia by our parturients via 
attending the antenatal classes which 
options of labour analgesia were 
described, the wider availability of the 
labour CN analgesia service including 
after hours and the openness of our 
midwives to the option of labour 
CN analgesia especially during their 
training in reassuring the parturients of 
the options for labour CN analgesia. 
Comparatively, the use of epidural 
labour analgesia varies around the 
world from 10% and 83% despite 
epidural labour analgesia is considered 
the gold standard for labour analgesia 
by WHO and various factors affects 
their use (Ashagrie et al. 2020; Halliday 
et al. 2022; Seijmonsbergen-Schermers 
et al. 2020). 
 Our institution’s anaesthetists 
showed preference for labour epidural 

technique whereas 20 years ago in 
Canada, 28% of anaesthetists reported 
already using labour CSE techniques 
(Breen et al. 2000). The use of labour 
CSE techniques had been gaining 
popularity in our country with its 
introduction as an attempt to possibly 
reduce the adverse effects related to 
the only epidural technique (Singh 
et al. 2016; Simmons et al. 2012). 
However, labour CSE technique is still 
less preferred in many other countries 
such as in Belgium and Spain where 
CSE is used in only 20% of parturients 
(Miro et al. 2008; Versyck & Van 
Houwe 2016).
 Instrumental deliveries are 
associated with several complications 
and when forceps-assisted vaginal 
delivery was performed, it had up 
to 3.4 times more risk in resulting in 
complications compared to vacuum-
assisted vaginal delivery (Biru et al. 
2019). Complications of IDs included 
vaginal laceration, traumatic perineal 
tear, and cervical tear. Moreover, 
parturients who underwent IDs had 
higher post-traumatic stress disorder 
than those who had SVD (Dekel et 
al. 2019). Consequently, we postulate 
that the combinations of these 
complications could further deteriorate 
the parturients’ labour outcomes, 
resulting in longer hospital stays 

Variable AOR (95% CI) P-value

Nulliparous 2.110 (1.299-3.249) 0.003*

Combined Spinal Epidural 2.044 (1.186-3.253) 0.01*

ID:  Instrumental Delivery; AOR: adjusted odds ratio; CI: confidence interval.
Adjusted for parturient age, race, parity, period of gestation, medical condition, technique of central 
neuraxial; *p-value less than 0.05 was significant

TABLE 3: Multiple logistic regression of factors predicting instrumental deliveries
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and added financial responsibilities. 
Despite these findings, as revealed 
in the first paragraph, there were an 
increased use of labour CN analgesia 
in our centre. However, we did not 
investigate our parturients mental well-
being nor physical complications after 
IDs, which could add more valuable 
information in evaluating the risks 
for labour CN analgesia especially 
when obtaining informed consent 
from parturients opting for this labour 
analgesia choice.
 We identified a significant 
association between the types of CN 
labour analgesia used and maternal 
MOD. Parturients who had labour CSE 
analgesia were likely to go through 
IDs which was similarly detected by 
a systematic review (Simmons et al. 
2012). A few studies that compared 
epidural labour analgesia and without 
its use during labour demonstrated 
that epidural labour analgesia had 
significantly increased risk for IDs 
(Antonakou & Papoutsis 2016; Carroll 
et al. 2003; Penuela et al. 2019). 
Therefore, parturients’ labour progress 
needs to be monitored diligently when 
CN techniques are used as labour 
analgesia.  
 We identified increased risks for 
IDs among nulliparous parturients 
who received labour CSE techniques. 
A systematic review showed multiple 
reports indicating labour epidural 
analgesia prolonged labour that 
increased rates of IDs (Ashagrie 
et al. 2020).  Our institution used 
levobupivacaine 0.1% as suggested 
by the landmark study that showed 
SVD rates increased when lower 
concentrations (0.1%) in comparison 

to high concentrations of local 
anaesthetics (LA, 0.25%) are used 
in the epidural infusions (COMET 
2001). The lowest concentration of 
LAs that preserves the motor power of 
parturition was 0.0625% (Cambic & 
Wong 2010), yet when we compared 
between groups (epidural vs. CSE) that 
used the same concentrations of LAs in 
the epidural infusions, the determinant 
of IDs was the use of CSE technique as 
labour analgesia. 
 Although our result was not 
statistically significant, we observed 
newborn that were delivered with 
bad APGAR scores, their mothers 
had shorter mean duration of labour 
epidural infusion. We believe the 
shorter duration of epidural infusion 
was confounded by the indication for 
the neonate to be delivered urgently 
regardless of the mode of delivery, 
hence cutting short the need for labour 
epidural analgesia. Other reports also 
had shown the use of epidural labour 
analgesia either via epidural or CSE 
techniques did not result in negative 
outcomes in the neonates (Kearns 
& Lucas 2023; Simmons et al. 2012; 
Turner et al. 2020; Wang et al. 2014). 
 There were several limitations to 
our study. The labour CN techniques 
provided and its management for 
labour analgesia in this study was 
specific to our institution which may 
differ from other institutions that provide 
the same service. Thus, caution will 
need to be considered when applying 
the findings of this study. We did not 
collect any information regarding 
socio-economic characteristics of 
the parturients which may affect 
the prevalence and the use of CN 
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techniques in labour. A study detected 
the level of education and income 
of parturients and the availability of 
private insurance influenced the use 
of labour CN analgesia (Hueston et 
al. 1994). Although the incidence of 
EMLSCS was not statistically different 
between the groups, we observed high 
proportions of parturients that used 
labour CN analgesia had EMLSCS. 
Information regarding indications 
for EMLSCS would be beneficial to 
investigate for this incidence which we 
did not collect. 

CONCLUSION

In conclusion, the prevalence of 
labour epidural analgesia use in our 
centre is low. The types of labour CN 
technique used affected the maternal 
MOD without affecting the neonatal 
outcome.
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