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Does an elective induction policy negatively impact on vaginal delivery
rates? A 30-month review of an elective induction policy
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Abstract
Background The rate of induction of labour varies across Health Service Executive hospital regions in Ireland averaging at 23.3
per 100 deliveries in 2005–2009. The increasing rate of elective induction of labour in Ireland calls for more studies looking into
associated maternal and/or neonatal outcomes.
Study aim The aim of this study is to show that an elective induction policy with management by a sole consultant obstetrician
can decrease caesarean section rates as well as positively impact maternal and neonatal complications.
Methods We conducted a retrospective review of women attending a named obstetrician over a 1-year period. In total, 22
variables were collected, including basic patient demographics, mode of onset of labour, method of induction, mode of delivery,
length of labour and neonatal outcomes.
Results In total, 583 patients were identified in the study period. One hundred twenty-six (21.6%) patients presented with a
spontaneous onset of labour, and 405 (69.4%) of patients had an induction of labour. Relative risk of having an emergency
caesarean section, if labour is induced, is 1.42 (95%CI 0.64 to 3.14), and no statistical significance was demonstrated (p = 0.38).
There was a statistically significant difference in operative vaginal delivery versus standard vaginal delivery relative risk
between women ≥ 35-year-old and < 35-year-old groups, 0.47 (95% CI 0.39–0.57), p < 0.0001.
Conclusion Elective induction of labour is not associated with an increased risk of caesarean section or operative vaginal delivery
in patients less than 35 years of age. This shows that elective induction is an appropriate intervention in selected scenarios without
affecting mode of delivery.

Keywords Caesarean section . Induction of labour . Labour . Vaginal delivery

Introduction

Induction of labour (IOL) is the initiation of labour by artifi-
cial means prior to its spontaneous onset at a viable gestational
age, with the aim of achieving a vaginal delivery in a pregnant
woman with intact membranes [1]. This can be achieved by
membrane sweeping, administration of oral/vaginal prosta-
glandins, mechanical methods and infusion of intravenous
oxytocin. In 2004 and 2005, one in five deliveries in the UK
had undergone an IOL [2]. When labour was induced using
pharmacological methods (whether surgical induction was al-
so attempted), less than two thirds of women gave birth

without further intervention, with 15% having instrumental
births and 22% having an emergency caesarean section (CS)
[2]. The most common indications for IOL are to prevent
prolonged pregnancy (more than 42 weeks), preterm or term
pre-labour rupture of membranes, foetal growth restriction,
maternal medical disorders and maternal request [3]. The
choice of method of IOL depends on the indication, maternal
condition, gestation, parity and wishes, as well resources and
facilities available [1–3]. Many studies have been conducted
comparing delivery outcomes following IOL with each meth-
od of IOL; however, no one method was proven to be superior
to the other [4–9]. IOL has a large impact on the health of
women, on their babies and on the workload of maternity
units; thus, the indications, method and timing of IOL need
to be carefully considered in each case to minimise adverse
patient and service focussed outcomes.

In the Republic of Ireland, rates of IOL vary across Health
Service Executive regions, with Dublin Northeast being
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lowest andWest region being the highest, at 23.3 and 31.3 per
100 deliveries in 2005–2009 respectively [10]. The incidence
of prostaglandin use for IOL was highest in the Southern
region at 8.9 per 100 deliveries, while the use of oxytocin as
a method for IOL was highest in Dublin Mid Leinster region,
6.8 per 100 deliveries, and Artificial Rupture of Membranes
(ARM) being highest in the Western region at 8.9 per 100
deliveries.

Our institution had 4690 total live births in 2015 and 4473
in 2016. The overall IOL rate increased by almost 2% from
2015 to 2016, 33.33% (n = 1563) and 35.03% (n = 1567) re-
spectively. In 2015 and 2016 respectively, the rate of CS
remained the same (34.75% (n = 1630) and 34.76% (n =
1555)), with the rate of spontaneous vaginal delivery (SVD)
decreasing slightly, from 49.28% (n = 2311) to 47.06% (n =
2105). With regard to operative vaginal delivery (OVD) in
2015 and 2016, the rate of forceps delivery increased from
1.3% (n = 61) to 2.46% (n = 110) while the rate of vacuum
delivery remained unchanged, 14.63% (n = 686) and 14.87%
(n = 665) [11].

The outcomes of indicated IOL for maternal or foetal rea-
sons and elective IOL vary from study to study. Guerra et al.
demonstrated that mean CS rate in elective induction was
lower, 11.7%, compared to CS rate of all inductions
(29.5%). However, when compared to spontaneous onset of
labour (SOL), CS rate was higher in the elective IOL group,
8.6% versus 11.6% respectively [12]. Bailit et al. showed that
elective induction had a lower rate of CS compared to induc-
tion for maternal or foetal reasons, at 8 and 24% respectively.
Moreover, it has been demonstrated that elective induction at
39 weeks is associated with lower CS rate compared to SOL
[13]. Both studies report no significantly increased risk of
neonatal complications, such as neonatal intensive care unit
(NICU) admission and length of stay, sepsis and neonatal
ventilator use. Similarly, maternal morbidity, such as risk of
perineal laceration or postpartum haemorrhage, lengthened
hospital stay, and greater needs for blood transfusion are in-
creased following IOL [10–13]. Stock et al. demonstrated that
elective induction before 40 weeks’ gestation compared with
expectant management is not associated with increased rates
of emergency CS or operative vaginal delivery (OVD) at 37–
39 weeks and a reduction in both rates at 40–41 weeks.
Moreover, the odds of maternal complications at 39 weeks
gestation such as postpartum haemorrhage (95% CI, 0.90
0.83–0.98; p = 0.002) and anal sphincter injury (95% CI
0.43–0.89; p < 0.001) were lower in the elective IOL group
at 38–40 weeks’ gestation compared to expectant manage-
ment. However, the odds of neonatal admission to NICUwere
increased in the elective induction group at 39 weeks com-
pared to those in the expectant management, 1.17 (95% con-
fidence interval, 1.07–1.26; p value < 0.001) [14].

A Cochrane review concluded that there were significantly
fewer CS compared with expectant management in 21 trials of

8749 women (RR 0.89, 95% CI 0.81 to 0.97) [15].
Furthermore, two systematic reviews reviewed 31 and 157
papers respectively found that an elective induction policy
was associated with a reduction in the risk of CS compared
with expectant management (OR 0.83, 95% CI 0.76–0.92
[16]) and that CS rate was 12% lower in IOL groups versus
expectant management [17]. A further meta-analysis of five
randomised controlled trials in 2015 showed no statistically
significant difference in CS and OVD rates between IOL and
expectant management groups [18].

The aim of this study is to show that an elective induction
policy with management by a sole consultant obstetrician can
decrease CS rates and maternal and neonatal complications.

Methods

We conducted a retrospective observational study of all wom-
en attending a named consultant obstetrician for shared ante-
natal care with their general practitioner, who delivered over a
2.5-year period. All women had planned to deliver in a
tertiary-level referral hospital, with more than 4000 deliveries
per year.

Basic patient identifiers were retrieved from a database
held by the named consultant obstetrician. Subsequently, au-
thors interrogated an institutional audit tool utilised by the
delivery suite to record deliveries and associated data in this
institution. These paper forms were hand-searched and rele-
vant variables extracted to a password-protected database,
with sole access to the data collectors. All women delivered
by the named consultant obstetrician following attendance at
his clinic antenatally were included. Women excluded were
those delivered by another obstetrician while the named ob-
stetrician was unable to attend the delivery or those who did
not have clearly documented onset of labour and mode of
delivery. Initially, all women delivered were included for anal-
ysis. Following this, we interrogated women who had an IOL
and compared outcomes to other patients who had a SOL.
Those who had an elective CS were excluded from statistical
analysis. In total, 22 variables were collected. After the initial
data analysis, these were sub-classified into two groups: wom-
en ≥ 35-year-old and < 35-year-old groups. We then used
various statistical analysis methods to compare the outcomes
between the study groups. Moreover, we compared our results
with background data retrieved from our institution.

The study was exempt from ethical approval, due to its’ ob-
servational nature, and no identifiable factors were recorded.

Results

In total, 583 women were identified to have delivered during the
study period. There were 126 (21.6%) patients who had a SOL,
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405 (69.4%)who had an IOL and 52 (8.9%) who had an elective
CS. Patient demographics are demonstrated in Table 1.

One hundred twenty-six (23.7%) women presented with an
SOL, of those 61.9% (n = 78) had spontaneous vaginal deliv-
ery (SVD) and 32.5% (n = 41) had operative vaginal delivery
(OVD). The emergency CS rate in this group was 5.5% (n =
7). Four hundred five women (76.3%) had an IOL. 59.5%
(n = 241) had SVD, and 32.5% (n = 132) had operative vagi-
nal delivery. Relative risk of OVD in those being induced is
1.03 (95% CI 0.77 to 1.36); however, no statistical signifi-
cance was demonstrated (p = 0.85). The overall CS rate in this
group was 7.9% (n = 32). Relative risk of having an emergen-
cy CS, if labour is induced, is 1.42 (95% CI 0.64 to 3.14); no
statistical significance was demonstrated (p = 0.38).

Following this, we further sub-categorised the groups by
the maternal age where age was available. In total, 321
(55.9%) women were ≥ 35 years old, and 253 (44.1%) in the
< 35-year-old group. The average maternal age was 37.5 years
in ≥ 35-year-old group and 31.8 years in < 35-year-old group.
Table 2 demonstrates the onset of labour and mode of delivery
of these groups. 25.5% of the ≥ 35-year-old group (n = 82) and
16.6% (n = 42) of the < 35-year-old group had an SOL. 10.2%
(n = 33) of those in the ≥ 35-year-old group having a CS,
compared to 8.3% (n = 21) in the < 35-year-old group.
Those of ≥ 35-year-old group were more likely to have a
SOL versus an IOL (p = 0.01); however, the relative risk of
VD versus CS in this group was not statistically significant,
0.75 (95% CI 0.45–1.25; p = 0.27). There was a statistically
significant difference in OVD versus SVD relative risk be-
tween ≥ 35-year-old group and < 35-year-old group, 0.48
(95% CI 0.39–0.57), p < 0.01.

Furthermore, we compared our results with background
hospital data. In 2015–2016, cumulative rate of spontaneous
vaginal delivery was 48.19% (n = 4416); 1.87% (n = 171) for
forceps delivery; 14.74% (n = 1351) for vacuum delivery; and
34.76% (n = 3185) for caesarean section. Absolute risk reduc-
tion of caesarean section after IOL compared to overall rate of
caesarean sections in the unit is 26.86% (95% CI − 0.2983 to
− 0.2389). Absolute risk reduction of vaginal delivery after
IOL is 11.31% (95% CI 0.06 to 0.16). Absolute risk increase
of operative vaginal delivery is 15.89% (95% CI 0.11 to 0.21)
after induction of labour.

Discussion

Induction of labour is a common obstetric intervention
in modern obstetric practice with rates varying between
regions.

Our study shows that in the presence of sole and consistent
management, IOL does not negatively impact on the mode of
delivery or outcomes of women who have undergone an IOL.
There was a similar rate of SVD, as well as CS, and no statis-
tically significant difference between single instrument OVD.
However, those who had a SOL were more likely to have a
combined instrumental delivery. It is known that a combined
operative vaginal delivery is associated with higher maternal
and neonatal morbidity, and therefore, it can be extrapolated
that patients who had an IOL had a lower risk of significant
morbidity secondary to this, postulated perhaps to an in-
creased use of oxytocin in the IOL group.

Table 1 Demographic data
between all groups and mode of
delivery in each group

Demographic data SOL1 group (n = 126), mean IOL2 group (n = 405), mean Difference (p value)

Maternal age (years) 36.01 34.7 0.080

Gestational age (weeks) 38 + 2 38 + 6 0.361

Gravidity 1.58 1.79 0.500

Parity 1.21 1.17 0.31239

Length of first stage (h) 5:32 5:39 0.908

Birth weight (g) 3629 3620 0.863

Mode of delivery, N (% of total)

SVD4 78 (61.9%) 241 (59.5%) 0.631

OVD5 41 (32.5%) 132 (32.6%) 0.983

Total VD 119 (94.5%) 373 (92.1%) 0.367

Emergency CS6 7 (5.5%) 32 (7.9%) 0.367

1 SOL spontaneous onset of labour
2 IOL induction of labour
3CI confidence interval
4 SVD spontaneous vaginal delivery
5OVD operative vaginal delivery
6 CS caesarean section
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When we look at the higher risk sub-group—those of ≥ 35-
year-old group—we demonstrated that there are no associated
increased risk of CS if an IOL is carried out prior to term, in
the absence of obstetric indications.

While our study adds some interesting literature to the topic
of elective induction of labour, there are several limitations.
This is mostly due to inadequate data collection at the time of
delivery, limiting our analysis. Some delivery information was
missing or illegible and thus was excluded from analysis.
Secondly, as our study is retrospective, it is subjected to a
selection bias; however, a prospective study could also be
affected by the Hawthorne effect and has skewed results.
Our study was underpowered to demonstrate some statistical-
ly significant results. This is due to the retrospective nature of
our study, and the sample size was limited to the time frame of
the study. We could have potentially lowered type 1 error or
power of the study in order to obtain statistically significant
results; however, authors decided on using commonly accept-
able 5% type 1 error rate for our calculations. However, the
clinical findings are still significant and applicable to clinical
practice.

Conclusion

Our study corroborates previous findings that there is no sig-
nificant difference in CS rates between inductions of labour at
term compared with expectant management [7, 8]. Results
presented in this study provide an effective starting point for
a randomised trial into this topic and hopefully aim to dispel

the myth that induction of labour is a negative predictive fac-
tor for caesarean section.
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