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INTRODUCTION Reducing the Cesarean delivery rate remains one of

the most common problems in obstetrics.

Nearly 20 to 30% of pregnancies receive induction Incidentally, it is being increasingly used as more of
of labour.! Tt is generally performed after the an option than an exception for delivery worldwide,
period of viability using mechanical, medical, particularly in low- and middle-income countries.[34
surgical or a combination of these to ensure vaginal The rate of Caesarean delivery was as low as 5%
delivery.?! Induction of labour (IOL) is done to during the 1940s and 1950s. However, global trends
reduce the risk of complications associated with the indicate a high increase in Caesarean section rate,
continuation of pregnancy, either to the mother or to with rates as high as 30% in somg: regions b}’ the
the fetus, apart from ensuring a safe vaginal end of the twentieth century.’! The highest
delivery. The decision for induction of labour is Caesarean rates have been seen in Latin America
dependent on a number of factors, including and Caribbean countries, with 29.2% of deliveries in
maternal and fetal conditions, gestational age, and thls. region being conducted through Caesarean
status of cervical ripening. section. On the other hand, these rates are as low as

3.5% in African countries. Across economic lines,
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the proportion of deliveries through Caesarean
section is 21.1% in developed countries as
compared to only 2% in underdeveloped
countries.[

In India, the Caesarean delivery rate has increased
from 149.33/1000 live births in 2009 to 234.03/1000
live births in 2015.177 If we look at the Caesarean
delivery rate across public and private health
facilities. We see a vast difference in caesarean
rates, with only 11.9% caesareans of total births in
public facilities compared to 40.9% caesareans in
private facilities. Interestingly, time trends indicate
that between 2005-2006 and 2015-2016, the public
facilities showed a decline in Caesarean rate from
15.2% to 11.9%, the private facilities showed a high
growth from 27.9% to 40.9% during the same
period, thus offsetting the improvements in
Caesarean rates in public facilities by multiple
folds.[®

Given these short and long-term implications of
caesarean delivery, it always remains an issue of
concern, especially among women undergoing
induction of labour, as it is documented to have an
association with an increased rate of caesarean
delivery. Caesarean delivery is one of the primary
outcomes associated with the induction of labour
and is considered an indication of failed induction.
Hence, an obstetrician's focus during labour
induction is to avert caesarean delivery. Despite all
the efforts on the part of the obstetrician, almost
one-fifth to two-fifths of induced labors end up in
caesarean  delivery, thus adding to the
disappointment of the obstetrician. The first step to
reducing these high caesarean rates among women
undergoing IOL is to identify the women who have
a high probability of ending up in caesarean delivery
with the help of identifiable risk factors.
Subsequently, with the help of appropriate
customised changes in the intervention time and
methods of induction of labour, caesarean rates can
be decreased in such at-risk women.

With this background, the present study was
planned to study the caesarean rates in induced
labors and to determine the association of risk
factors for caesarean delivery in induced labors.

MATERIALS AND METHODS

This prospective observational study was conducted
among antenatal women admitted to the labour room
with medical indications for induction of labour in
the Department of Obstetrics and Gynaecology,
Command Hospital, Eastern Command, Kolkata.
The duration of the study was from 1% September
2022 to 31% March 2024. The study was approved

by the Institutional Ethics Committee before the
enrolment of participants.

Sample size calculation

In a previous study,” the caesarean delivery rate in
induced labours was reported as ~22%. The sample
size was calculated using the following formula
(Charan and Biswas, 2013)!:

n=Zu2? % (p*(1-p) /2

where Zq» = is a constant with value 1.96 at 95%
confidence

n = Sample size

p=22%or 0.22

d = error allowance, taken as 6.5% or 0.065
n=1.962*0.284 * 0.716 / 0.0652

=156.02806 ~ 156

Thus, the calculated sample size was 156. However,
we made a contingency provision of 10% and then
rounded it off to the nearest 10 to target a sample
size of 170.

Inclusion Criteria

e Antenatal women admitted to the labour
room with medical indications for
induction of labour.

e Singleton pregnancy.

e  Gestational age >37 weeks as determined
from the date of last menses and confirmed
by sonographic measurements in the first
trimester.

e  Cephalic presentation.

Exclusion Criteria

e Women with previous uterine scar.

e Previous caesarean section

e  Malpresentation

e Women not willing for induction.

Methodology

Upon arrival at the labour ward, the subjects were
informed about the procedure and its outcomes, and
a written informed consent was obtained.

They were evaluated for detailed history, clinical
and routine obstetric examination. The following
risk factors were specifically focused upon:

e Maternal age

e  Body mass index (kg/m?)

e  Parity

e  Bishop score

e  Hypertensive disorders in pregnancy

e  Qestational diabetes mellitus

e  Post-term pregnancy

e [UGR

° PROM

Then, per vaginal examination was performed to
examine the status of the cervix and determine the
Bishop score. The following criteria were used for
the determination of the Bishop score.

CERVICAL FACTORS lgISHOP SCORING SYSITEM used for assessrznent of inducibility 3
Dilatation (cm) closed 1-2 3-4 >5
Effacement (%) 0-30 40-50 60-70 >80

Station (-3 to +2) -3 2 -1 +1,+2
Consistency Firm Medium Soft -
Position Posterior Midposition Anterior -
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Labour was induced by two cerviprime 0.5 mg twice
(at 2200 and 0400 hrs), followed by Pitocin with an
initial dose of 1.8 ml/hr and then increased by
1.8ml/hr every 40 min up to a maximum of 10.8ml/
hour or till adequate contractions were achieved.

All the women were followed up till delivery. A
time gap between the start of induction and delivery
was noted.

Cesarean section was noted as the primary outcome.
Indications for caesarean section were noted.
Pregnancy outcomes like the status of the baby
(live/IUD), baby sex, birth weight, Apgar score at
birth and NICU admission need were noted.
Statistical Analysis

Data collected from the study was fed into the
computer using Microsoft Excel software. Data
analysis was done using IBM SPSS 21.0 software.
Data has been presented as numbers and percentages
or mean standard deviation. Chi-square test,
Independent samples ‘t’-test and ANOV A were used
to compare the data. A ‘p’ value less than 0.05 was
considered as statistically significant.

RESULTS

Out of a Total (n=170) of 170 induced pregnancies,
a Total (n=170) of 112 (65.9%) underwent vaginal
delivery. However, 58 (34.1%) delivered by
caesarean delivery

In Group 1, the ages of women ranged from 23 to 33
years. There were 14 (24.1%) women aged 21-25
years, 26 (44.8%) aged 26-30 years and 18 (31%)
aged 31-35 years, respectively. The mean age of
Group 1 women was 28.42+2.97 years. In Group 2,
the ages of women ranged from 21 to 35 years.
There were 39 (34.8%) women aged 21-25 years, 58
(51.8%) aged 26-30 years and 16 (13.4%) aged 31-
35 years. The mean age of women in Group 2 was
26.98+2.87 years. The mean age of women in Group
1 was also found to be significantly higher
(28.42+2.97 years) as compared to that of Group 2
women (26.98+2.87 years) (p=0.002)

The majority of group 1 (69%) and group 2 (69.6%)
women were urban residents. Only 18 (31%) of

Group 1 and 34 (30.4%) of Group 2 women were
rural residents. (p=0.928)

In Group 1, 91.4% of women and 90.2% of women
were homemakers. There were 5 (8.6%) working
women in Group 1 compared to 11 (9.8%) in Group
2. (p=0.799)

A comparison of the educational status between the
two groups did not show a statistically significant
difference (p=0.273)

Comparative assessment in statistical terms did not
show a significant difference in monthly per capita
family income between the two groups (p=0.998).
All the women used to reside in a pucca house and
belonged to the upper-middle socioeconomic class.
Statistically, there was a significant difference in the
dietary preferences of the two groups (p=0.020).
Except for 9 (5.3%) women who had few ANC
visits, all the others had complete ANC visits. The
Proportion of those partial/incomplete ANC visits
was 3.4% in Group 1 as compared to 6.3% in Group
2. (p=0.439)

Overall, primipara (84.1%) dominated over
multipara (15.9%). The proportion of primipara
women was significantly higher in Group 1 (93.1%)
than in Group 2 (79.5%) (p=0.021)

Overall (60.6%) and in, 67inductions done in the
vaginal delivery group at gestational age 37 to 39wk
6d interval, whereas in the caesarean delivery group
majority of inductions (53.4%) were done at
gestational age >40 weeks. Statistically, this
difference was significant (p=0.007).

In the caesarean delivery group, of 96.6% women
had a Bishop score <5 at the time of induction and
only 2 (3.4%) had a Bishop score in the 6-8 range.
None of the women delivered through Caesarean
had a Bishop score >8. Compared to this, in the
vaginal delivery group, 81 (72.3%) had a Bishop
score <5, 27 (24.1%) had a Bishop score in the 6-8
range, and 4 (3.6%) had a Bishop score >8. The
proportion of those having a Bishop score <5 was
significantly higher in the caesarean delivery group
as compared to that in the vaginal delivery group
(p=0.001) (Table 1).

Table 1: Comparison of Bishop score at induction between the two study groups

Group 1 Group 2
. (Caesarean delivery) (Vaginal delivery) Total (n=170)
SN Bishop score (n=58) Y g (n=112) y
No. % No. % No. %
1. <5 56 96.6 81 72.3 137 80.6
. 6-8 2 34 27 24.1 29 17.1
3. >8 0 0.0 4 3.6 4 24

¥=14.415 (df=2); p=0.001

The proportion of overweight and obese women was
significantly higher in the caesarean delivery group
(70.7%) as compared to that in the vaginal delivery
group (46.4%) (p=0.004). The mean BMI of the

caesarean delivery group was also significantly
higher as compared to that of the vaginal delivery
group (p=0.035) (Table 2).
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Table 2: Comparison of Maternal BMI status at induction between the two study groups

Group 1 Group 2
(Caesarean delivery) (Vaginal delivery) Total (n=170)
SN BMI Status (n=58) (n=112)
No. % No. % No. %
1. Normal (18.5-24.9 kg/m?) 17 293 60 53.6 77 453
2. Overweight (25.0-29.9 kg/m?) 32 55.2 46 41.1 78 45.9
3. Obese (30 kg/m?) 9 15.5 6 54 15 3.8
v’=11.092 (df=2); p=0.004
. 2 26.21+£3.46 25.14+£2.94 25.51£3.16
Mean£SD (Range) in kg/m (18.6-33.3) (19.4-33.8) (19.4-33.8)
t=2.129; p=0.035
The proportion of cases with pregnancy vaginal delivery group, gestational diabetes mellitus

complication was 65.5% and 66.1%, respectively in
caesarean and vaginal delivery groups, thereby
showing no significant difference between the two
groups (p=0.942) (Table 13; Fig. 12.1). In caesarean
delivery group, hypertensive disorders of pregnancy
(HDP) were the most common complications
(27.6%) followed by gestational diabetes mellitus
(GDM) (12.1%), thyroid disorder and intrauterine
growth retardation (IUGR) (8.6%) respectively as

(GDM) was the most common complication
(17.9%), followed by HDP (12.5%) and IHCP
(11.6%) as the other most common complications.
Statistically, a significant difference between the
two groups was observed for hypertensive disorders
of pregnancy, which were seen in a significantly
higher proportion of the caesarean delivery group as
compared to that in the vaginal delivery group
(p=0.014) (Table 3).

the other most common complications. In the

Table 3: Comparison of Pregnancy complications and their types between the two study groups

Group 1 Group 2
SN Pregnancy complications Eg:;z;?rean delivery) El\l’z;gil;l delivery) Total (n=170)
No. % No. % b ‘P’
1. Complications present 38 65.5 74 66.1 0.005 0.942
5 zﬁ/]ggtensive disorders of pregnancy 16 276 14 125 5084 0.014
3. Gestational diabetes mellitus (GDM) 7 12.1 20 17.9 0.958 0.328
4 {?It{rél;’e)patlc cholestasis of pregnancy 3 59 13 116 1.855 0173
S. Thyroid disorder 6 8.6 8 7.1 0.518 0472
6. Intrauterine growth retardation IUGR) 6 8.6 6 54 1.449 0.229
7. Premature rupture of membranes (PROM) | 3 5.2 5 4.5 0.043 0.836
8. Oligohydramnios 4 6.9 2 1.8 2.931 0.087
9. Rheumatoid factor (Rh) Negative 1 1.7 4 3.6 0.457 0.499
10. Intrauterine death (IUD) 0 0 4 3.6 2.121 0.145
11. Anemia 2 34 1 0.9 1.439 0.230
12. Others 1 1.7 10 8.9 3.277 0.070
Mean induction to delivery interval was 60 1
significantly longer in the vaginal delivery group as
compared to that in the caesarean delivery group *
(p=0.004) (Fig. 1). w0
Failed induction and fetal distress (32.8%) were the 7
most common indications for caesarean delivery, %m
followed by  cervical dystocia  (10.3%), H
NPOL/second stage arrest (8.6%), meconium- Y
stained liquor (5.2%) and inadequate pelvis (3.4%),
respectively. There were 4 cases placed in other 0
categories, including one case each with failed
induction with imminent eclampsia, severe ’ Group 1 Group2 )
preeclampsia, thin MSL and persistent fetal Figure 1: Comparison of Induction delivery interval

between the two study groups
(Group 1=Caesarean delivery;
delivery)

tachycardia, respectively (Table 4).
Group 2=Vaginal

Table 4: Distribution of cases according to indications for caesarean delivery (Group 1 only) (n=58)

SN Indication No. of cases Percentage
1. Failed induction 25 43.1

2. Fetal distress 19 32.8

3. NPOL/Second-stage arrest 5 8.6
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4. MSL 3 5.2
S. Inadequate pelvis 2 34
6. Others 4 6.9
Overall, the IUD rate was 2.4%, all being in fetal/neonatal outcomes was observed for low

intrapartum deaths. An equal number of babies were
males/females. A total of 45 (26.5%) babies had low
APGAR, and 40 (23.5%) were born with low birth
weight. NICU admission was required for 49
(28.8%) babies. A statistically significant difference

Apgar and NICU admission rates only, which was
significantly higher in the caesarean as compared to
that in the vaginal delivery group (p<0.05) (Table
5).

Table 5: Fetal Outcomes in Induced Deliveries

Group 1 Group 2 Statistical
SN Outcome (Caesarean (Vaginal delivery) Total (n=170) sienificance
delivery) (n=58) (n=112) g
No. % No. % No. % N P
1. 1IUD 0 0 4 3.6 4 2.4 2.121 0.145
Baby sex
2. Male 27 46.6 58 51.8 85 50.0
Female 31 53.4 54 48.2 85 50.0 0419 0.518
3. Low Apgar (<7) at birth | 24 414 21 18.8 45 26.5 10.05 0.002
4. Eg)w Birth weight (<2.5 5 22.4 27 24.1 40 235 0.061 0.805
5. NICU adm. 25 43.1 24 214 49 28.8 8.75 0.003
DISCUSSION labour is concerned, it shows a huge variation across

The present study recorded the caesarean delivery
(failed induction) rate as 34.1%. Major indications
for caesarean delivery were induction failure
(43.1%) and fetal distress (32.8%). MSL (5.2%) and
inadequate pelvis (3.4%) were the other less
common indications for caesarean delivery. In the
present study, we found a substantial association of
caesarean delivery with age >30 years (RR=2.31),
non-vegetarian/mixed diet (RR=1.3), primiparity
(RR=1.17), gestational age >40 weeks (RR=1.66),
Bishop score <5 (RR=1.34), BMI >25 kg/m?
(RR=1.52) and pregnancy complicated by
hypertensive disorders (RR=2.21). A longer
induction delivery interval was also associated with
an increased risk of caesarean delivery. On
reviewing the literature, we find the incidence of
caesarean delivery in various series of induced
labour cases, ranging from 17.8%11 to 52.67%.!'%]
Several of these studies report this rate in the 20-
25% range.l'»14151 A few report it in the 25-30%
range.l'%171%1 Only some others, like our study, in
the 30-40% range19.20 and a number of those report
it to be above 40%.1221 The differences in
caesarean rates among different studies could be
owing to differences in the risk profile of women
undergoing induction of labour. A relatively higher
caesarean rate in the present study could be
attributed to a high proportion of women with
unfavourable cervix (Bishop score <5), a high
proportion of primigravida and almost two-fifths of
pregnancies with gestational age >40 weeks. Some
of the recent studies reporting the caesarean rate and
corresponding  characteristics of the study
population, [12:17.20]

Risk Factors Associated with Induction Failure
As far as the spectrum of risk factors explored for
their association with caesarean delivery in induced

different studies. [%!%17:20,21,22]

It may be seen that the risk factors significantly
associated with caesarean rate vary, and their
spectrum varies from study to study. In the present
study, we primarily focused on the role of maternal
age, body mass index, parity, Bishop score,
hypertensive disorders of pregnancy, gestational
diabetes mellitus, post-term pregnancy, intrauterine
growth retardation and premature rupture of
membrane as potential risk factors for caesarean
delivery in women undergoing induction of labour.
Additionally, we studied the role of demographic
factors and induction delivery interval. Some studies
have looked at the role of other risk factors too, viz.,
type of analgesia42,58, history of scarred uterus,!'!]
type and dose of induction agent, 23] maternal
height,'¥ pregestational diabetes, placental grade,!'!
cervical length,[?! cervicometry status.
Cardiotocographic status, fetal growth, and place of
residence. 3]

Regarding the role of maternal age, BMI and
primiparity, similar to the present study, Papoutsis et
al,?¥ also found all these factors to be significantly
associated with the risk of caesarean delivery in
induced labours. Identification of lower parity as a
risk factor for caesarean delivery in induced labors
has also been identified by other workers, like
Branger et al,l''l and Levine et al. apart from several
other workers.?>!721  Parity has also been
documented to affect the relationship of other risk
factors with caesarean delivery.?’! Although several
studies similar to the present study have documented
advancing maternal age as a risk factor for
caesarean delivery,[*°%2 some studies report
younger age (<30 years) as a risk factor for
caesarean delivery in  induced labours.[®!
Identification of higher BMI/overweight/obesity as a
risk factor for caesarean delivery in induced labour
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has also  been
workers [14:15.17:20]
In the present study, we also documented the
association of a vegetarian/mixed diet with
caesarean delivery risk. None of the previous studies
we reviewed focused on dietary preference. Hence,
there needs to be documentation of its role in
determining the caesarean delivery rate in induced
labors. However, a non-vegetarian/mixed diet can
be linked to overweight /obesity. A vegetarian diet,
on the other hand, has been shown to reduce the risk
of complications like gestational diabetes,
hypertension and excessive weight gain during
pregnancy. Incidentally, all of these complications
have been linked with the risk of caesarean delivery
in induced labours. Hence, the passive or surrogate
role of diet in determining the caesarean rate in
induced labors can be justified.

Significance of Bishop Score

With respect to the role of low Bishop score, it is an
established indicator of cervical ripening and hence,
its impact on the progress of labour and the
caesarean rate could be well understood. Most of the
studies taking into account this factor, it has
emerged as a significant risk factor for increased
caesarean rate.'122021231 In our study, we also
found it to be a significant risk factor associated
with caesarean delivery.

The role of pregnancy complications like gestational
diabetes mellitus, hypertensive disorders of
pregnancy, PROM and IUGR with caesarean
delivery in spontaneous labour as well as induced
labour has been illustrated in various studies. In the
present study, however, we found that only
hypertensive  disorders of pregnancy  were
significantly associated with the cesarean delivery
rate. The reason to derive a significant association of
other complications with caesarean rate could be the
fewer cases with these conditions in the present
study. The role of hypertensive disorders of
pregnancy in influencing the caesarean delivery rate
has also been documented by other studies reviewed
by us. ['*211 Similarly, slower labour progress as a
risk factor emerging in the present study has also
been reported to be a risk factor for caesarean
delivery by other workers. [12:17]

Thus, most of the significant relationships observed
in the present study are based on contemporary
literature. Apart from these traditional risk factors,
we also identified the vegetarian diet as a protective
factor against caesarean delivery in induced labour.
Perinatal Outcomes

In the present study, there were 4 (2.4%)
intrauterine deaths, low APGAR at birth was seen in
26.5%, and there were 40 (23.5%) babies born with
a weight of <2.5 kg. The NICU admission rate was
28.8%. Moreover, the NICU admission rate was
significantly higher in caesarean delivery (43.1%) as
compared to that in vaginal delivery (21.4%)
(RR=2.01).

As far as intrauterine fetal death is concerned, it is
an absolute indication of induction of labour.[*

documented by  other

Some studies report the rate of stillbirth/IUD to be
much higher. Ejigu and Lambyo,l'”! recorded it as
12.9% in their study. In the present study, however,
we did not have stillbirths but only 4 (2.4%) IUDs.
They also reported low Apgar at 1 min in 38.3% of
newborns.

The present study showed low birth weight (<2.5
kg) in 23.5% births. Kalpana and Manvi68 recorded
it in 38.4% of births. However, a relatively higher
proportion of low birth weight in their study could
be interpreted in the light of the fact that they
defined it as <3 Kg instead of <2.5 kg in the present
study. Mohammed et al,/) however, did not report
any birth with a weight <2.5 kg, but Desta and
Duguma,,’?”) observed low birth weight (<2.5 kg) in
18.6% of cases. These findings indicate that low
birth weight could be a study-specific phenomenon,
and its prevalence may not necessarily be associated
with induction need.

The NICU admission rate of 28.8% in the present
study is much lower than the 42.85% reported in the
survey by Manjappa et al,*!! and Ethiraj et al,['*! in
their research recorded NICU admission rate of
38.5% in caesarean delivery group and 1.5% in the
vaginal delivery group. In the present study, we also
found the NICU admission rate to be higher in the
caesarean delivery group as compared to that in the
vaginal delivery group. Still, we did not find a
significant difference between the two groups. A
relatively higher NICU admission rate in the vaginal
delivery group could be owing to the comparable
prevalence of many absolute indications of
induction of labour in the vaginal as well as the
caesarean delivery groups.

CONCLUSION

The study's findings show a relatively high
caesarean rate in induced deliveries at our centre.
Identifying risk factors associated with failed
induction will help evolve appropriate antenatal care
strategies to reduce the need for induction and
ensure favourable outcomes. Further studies on a
larger sample size will help accumulate knowledge
on this aspect.
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