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Abstract
Introduction Ensuring safety of the mother along with the delivery of a healthy baby is the ultimate objective of all obste-
tricians. Labour induction is increasingly becoming one of the most common obstetric interventions in India. The aim of 
the study is to compare the feto-maternal outcome of induction of labour versus spontaneous labour in postdated women.
Method This was a prospective observational comparative study. A total of 100 patients were selected, 50 who had induc-
tion of labour (study group) and 50 who had spontaneous labour (control). A structured proforma and partographs were 
used to obtain data.
Result 42% nulliparous women had induction of labour as compared to 29% multiparous women. The rate of cesarean sec-
tion (58%) was substantially higher in those who had been induced. Non-progression of labour or failure of induction was 
the commonest indication for cesarean section. Post-partum haemorrhage was a complication found more commonly in the 
study group. Perineal tears were found more commonly in the control group.
The mean birth weight of babies born to mothers who had been induced was significantly higher than that of those born to 
women who went into spontaneous labour. The APGAR scores were comparable in both groups. There was a higher incidence 
of hyperbilirubinemia in the study group.
Conclusion Although induction of labour is a relatively safe procedure, some foetal and maternal risks were found to be 
higher in induced group than in those with spontaneous labour. Induction must be carried out only when necessary and not 
as a routine elective procedure.
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Introduction

Ensuring safety of the mother along with the delivery of a 
healthy baby is the ultimate objective of all obstetricians. 
Reduction in maternal and infant mortality also finds a 
mention in the Sustainable Development Goals of India [1]. 
More than 500 women die annually due to labour-related 
complications and about 4 million foetuses are stillborn 
annually in developing countries [2]. As per the SRS statis-
tical report 2018, perinatal mortality rate is at an alarming 
22 per 1000 live births. Labour induction is increasingly 
becoming one of the most common obstetric interventions 
in these cases. The prevalence of induction is up to 22% in 
India [3]. Yet the WHO recommendation on labour induc-
tion cites weak evidence due to lack of adequate research 
[4]. A few prospective, randomized controlled trials have 
shown labour induction in postdated women to have numer-
ous beneficial effects, lowering the incidence of cesarean 
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section as well as adverse foetal outcomes [5–7]. However, 
some research also indicates that labour induction is itself a 
risk factor leading to an increase in maternal and foetal mor-
bidity and mortality including post-partum haemorrhage due 
to atony and, an increased risk of failure of induction neces-
sitating an emergency cesarean section and longer duration 
of NICU stay [8–10]. Hence, there is a perilous uncertainty 
about the effect of induction. Determining the effect of elec-
tive induction of labour on maternal and neonatal outcomes 
is of paramount importance. The aim of the study is to com-
pare the feto-maternal outcome of induction of labour versus 
spontaneous labour in postdated women in the busy labour 
ward of a tertiary care hospital. This includes maternal out-
comes such as the number of emergency cesarean section, 
meconium-stained liquor, post-partum haemorrhage and 
cord prolapse among other in the induced labour groups as 
compared to their counterparts. Neonatal outcomes such as 
NICU admission for hyperbilirubinemia, respiratory distress 
have also been compared.

Objectives

1. To compare the maternal outcome in uncomplicated post-
dated women with induced labour versus those in spontane-
ous labour.

2. To compare the neonatal outcome in induced versus 
spontaneous labour in uncomplicated postdated women.

Method

This was a prospective observational comparative study. 
Ethical clearance was obtained from the institutional ethics 
committee. A written informed consent was acquired from 
each patient prior to inclusion. This study was conducted 
in postdated women who had induction of labour and those 
with a comparable gestational age in spontaneous labour.

In this observational study, patients admitted over a 
3-month duration were evaluated and a sample size of 100 
was selected which was approximately 10% of the total 
patients studied. 50 who had induction of labour (study 
group) were compared with 50 who had spontaneous 
labour as control. Inclusion criteria included women with 
a live singleton foetus, vertex presentation with gestational 
age > 39 weeks + 6 days. Exclusion criteria included patients 
with complications such as preeclampsia, eclampsia, gesta-
tional diabetes mellitus, pregnancy-induced hypertension, 
placenta praevia, abruptio placenta, oligohydramnios, poly-
hydramnios, cephalo pelvic disproportion, malpresentation, 
previous LSCS, patients with underlying medical conditions 
that could affect the outcome of the pregnancy, patients 
with a medical contraindication to induction of labour and 

patients with known foetal abnormalities including intra-
uterine growth restriction, foetal congenital anomalies, 
hydrocephalus or cystic hygroma and foetal death diagnosed 
during the duration of pregnancy. Gestational age was deter-
mined by ultrasonography in the first trimester of pregnancy.

A structured proforma was used to obtain demographic 
data, parity and gestational age. Labour progress of both 
groups was charted on a partograph. Intrauterine foetal heart 
rate, uterine activity and maternal vital signs were regu-
larly monitored. Induction was done using PGE2 intracer-
vical gel 0.5 mg within 24 h of admission but not before 
40 weeks + 0 days. For this study, successful induction was 
defined as an uncomplicated vaginal delivery and failed 
induction as inability to achieve cervical dilatation of 4 cm 
or more with 90% effacement after 12 h of dinoprostone gel 
and oxytocin administration.

Statistical Analysis

Data obtained were statistically studied using Chi-square test 
to evaluate associations and statistical significance between 
variables. P < 0.05 was considered to be statistically signifi-
cant at 95% confidence interval.

Result

Over a period of 3 months, 393 patients underwent induction 
of labour of which 50 patients met the selection criteria for 
this study (study group). Fifty women who had spontaneous 
labour were selected consecutively as the control group. The 
mean age of the participants was found to be 25.83 years 
for the study group and 29.20 years for the control group. 
This difference was statistically significant ( t = 2.88734, 
P = 0.02395).

42% of the nulliparous women in the study underwent 
induction of labour and 28% went into spontaneous labour, 
whereas in the multiparous women 29% underwent induc-
tion of labour while 36% had spontaneous onset of labour. 
This difference is statistically significant (P < 0.0001).

The rate of vaginal delivery was 36% in the study group 
and 60% in the control group. The rate of Cesarean section 

Table 1  Type of delivery in the control group and study group

Mode of delivery Spontaneous
(N = 50)

Induced
(N = 50)

P Value

Vaginal 30
(60%)

18
(36%)

.01428

Instrumental 4
(8%)

3
(6%)

.59612

LSCS 16
(32%)

29
(58%)

.00614
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was 58% in the study group and 32% in the control. This dif-
ference bears statistical significance (P = 0.031771). Instru-
mental delivery was 6% and 8% in the respective groups 
(Tables 1, 2; Fig. 1).

Maternal complications included post-partum haemor-
rhage- 14% in the study group and 2% in the control group 
(P = 0.0271). Complications of no statistical significance 
included perineal lacerations (excluding episiotomies) 2% 
in the study group and 4% in the control group and sep-
sis 16% in the study group and 14% in the control group 
(Table 3).

The most frequent indication for Cesarean section was 
non-progression of labour: 93.10% in the study group and 
62.50% in the control which was found to be statistically 
significant (P = 0.01016). Other indications which did not 
have statistical significance included foetal distress: 6.90% 

and 25%, cord prolapse: 0 and 6.25% and meconium-
stained amniotic fluid: 6.25% and 6.45% in the study and 
control groups, respectively (Table 4).

The mean birth weight was 2871.86 kg in the study 
group and 2473.04 kg in the control group. This was statis-
tically significant (t = −3.17984 P = 0.000995). There was 
no statistical significance in the number of NICU admis-
sions: 10% in the study group and 8% in the control group. 
Neonatal complications noted were hyperbilirubinemia 8% 

Fig. 1  Comparing the type of 
delivery in spontaneous versus 
induced labour
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Table 2  Mode of delivery

Mode of delivery Spontaneous Induced P Value

Vaginal Nullipara 3
(20%)

5
(23.81%)

.0735

Multipara 26
(72.22%)

11
(37.93%)

.0055

Instrumental Nullipara 4
(26.67%)

1
(14.28%)

.4534

Multipara 1
(2.78%)

2
(66.67%)

.7779

LSCS Nullipara 7
(31.81%)

15
(71.43%)

.0016

Multipara 9
(25%)

16
(55.17%)

.0208

Total Nullipara 14 21
Multipara 36 29

Table 3  Maternal complications

Complication Spontaneous Induced Total P Value

Post-partum haemorrhage 1
(2%)

7
(14%)

8 .0271

Perineal tear 2
(4%)

1
(2%)

3 .5552

SEPSIS 2
(4%)

3
(6%)

5 .64552

Table 4  Indication for LSCS

The incidence of foetal distress is low in both the study and control 
groups because high risk pregnancies were excluded from this study

Indication for LSCS Spontaneous Induced P Value

Non-progression of labour 10
(62.50%)

27
(93.10%)

.4899

Foetal distress 4
(25%)

2
(6.90%)

.08726

Cord prolapse 1
(6.25%)

0 .17384

Meconium-stained amniotic fluid 2
(6.45%)

1
(6.25%)

.3436
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and 2% and meconium aspiration 0 and 2% in the study 
and control groups, respectively. The incidence of res-
piratory distress was 4%  in the study and control groups 
(Table 5).

Discussion

The aim of induction is to achieve a safe and successful 
vaginal delivery. A risk benefit analysis to gain the best 
outcome is made in each individual case. In this study, it 
was observed that considerably fewer number of nullipa-
rous women (28%) went into spontaneous labour when 
compared to multiparous women (72%). Another interest-
ing fact that emerged from this study is that the average 
age of the study group was 25.83 years, appreciably lower 
than that of the control group, i.e. 29.20 years. This is in 
contrast to a study conducted by Abisowo et al when the 
mean age group of patients who were induced was found 
to higher [9].

When the modes of delivery were compared, it was 
found that the rate of cesarean section was substantially 
higher in those patients who had been induced (58%) ver-
sus that for spontaneous labour (32%) and the rates of 
vaginal deliveries were notably higher in those who went 
into spontaneous labour. This difference was even more 
marked in nulliparous women where 71.43% of those who 
had been induced underwent a cesarean section. This was 
found to be consistent with multiple studies which con-
cluded that induction of labour increased the frequency of 
cesarean section [8, 9, 11, 12]. This was also, however, in 
contrast to several other studies which stated that induction 
of labour decreased the rates of cesarean section [5–7, 13]. 
It is imperative to note here that while the goal of induction 
was to facilitate a successful vaginal delivery, induction 
has been shown to increase the rate of cesarean section in 
both nulliparous and multiparous women. Non-progression 
of labour or failure of induction was the commonest reason 
for cesarean section.

Post-partum haemorrhage was a complication found 
more commonly in the study group (14%) than in the control 

group (2%). It resulted from uterine hyper stimulation and 
post-partum uterine exhaustion predisposing to atony of the 
uterus. Perineal tears, however, were found to be more com-
mon in the control group, a finding similar to those observed 
in other studies [13, 14].

The mean birth weight of babies born to mothers who had 
been induced was found to be significantly higher than the 
mean birth weight of those born to women who went into 
spontaneous labour. The neonatal APGAR scores were com-
parable in both groups with no statistically significant varia-
tion. It is, however, pertinent to note that a higher proportion 
of neonates born via induction of labour beyond 40 weeks 
of gestation had a better APGAR score compared to those 
who underwent spontaneous labour beyond 40 weeks. This 
finding is consistent with the results of other studies [13, 15, 
16]. Postdatism is a known risk factor for foetal morbidity 
and mortality and prolonging the pregnancy could further 
increase the risk of foetal complications [17]. NICU admis-
sions were found to be more in the control group (10%) than 
in those born via induction of labour (8%). However, there 
was a higher incidence of hyperbilirubinemia in the study 
group (8%) than the control group (2%). This needs further 
research.

The optimal timing for offering induction of labour to 
a postdated woman warrants more extensive research [15]. 
Although induction of labour is a relatively safe procedure, 
some foetal and maternal risks were found to be higher than 
in those with spontaneous labour. The indications of induc-
tion and potential maternal and foetal outcomes as well 
as resources available at the institution must be taken into 
account before inducing a patient. Induction must be carried 
out only when deemed necessary and not as a routine elec-
tive procedure.1

Human and Animal Rights

All procedures performed involving human participants 
were in accordance with the ethical standards of the institu-
tional and/or national research committee and with the 1964 
Helsinki Declaration and its later amendments or compara-
ble ethical standards. The questionnaire and methodology 
of the study was approved by the Bioethics Committee of 
Lokmanya Tilak Municipal Medical College and General 
Hospital. (IEC/97/18).

Table 5  Neonatal complications

Complication Spontaneous Induced Total P Value

Respiratory distress 2
(4%)

2
(4%)

4 1

Hyperbilirubinemia 1
(2%)

4
(8%)

5 .16758

Meconium aspiration 1
(2%)

0 1 .3125

Total no of complications 4
(8%)

6
(12%)

10 .50286

1 This study was approved by the institutional ethics committee on 
January  24th, 2019 (IEC/97/18). All participants have given informed 
written consent before taking part in the study.
 Declaration of conflict of interest: All the authors declare that they 
have no financial relationship with any organization that may have an 
interest in the presented work; no other relationships or activities that 
could influence the work submitted.
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