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ABSTRACT

Background: Labor induction is one of the most common Obstetrics interventions worldwide. It 
has got significant risks and benefits. Careful selection of cases for induction improves the feto-
maternal outcomes. So, the study was designed to assess the fetomaternal outcome and factors 
associated with mode of delivery following the induction of labor.

Methods: It was a descriptive observational study conducted in the department of Obstetrics and 
Gynecology from July 17, 2018, to July 16, 2019. The study comprised of 264 mothers admitted 
in the labor ward subjected to labor induction as clinical management of labor and delivery. Data 
analyzed with chi-square test and one-way analysis of variance (ANOVA) wherever appropriate.

Results: Of 2950 deliveries, the induction rate was 8.94%. Out of them, 264 mothers undergone 
labor induction. A caesarean was the highly associated mode of deliveries 168(63.63%) due to in-
duction failure 94(55.97%) followed by fetal distress 37(22%). The mean birth weight of neonates 
was 3.09±0.41 kg. Apgar score in one minute and hospital stay showed a significant difference 
(p-value .002), in modes of deliveries. No significant association was observed in maternal and 
fetal complications like PPH, endometritis, and low Apgar score <7 in five minutes. The majority of 
neonates admitted for observation at the care unit. The neonatal mortality was two.

Conclusions: Caesarean mode of delivery highly was associated with labor induction due to in-
duction failure and fetal distress. Carefully selected cases improve morbidity and fetomaternal 
outcomes following labor induction.  
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INTRODUCTION

Labor induction is one of the most common obstetrics inter-
ventions worldwide. But, its rate varies among continents, 
countries, and institutions.1,2 Post-dated pregnancy is one of 
the common indications of labor induction. It has also got sig-
nificant risks like fetal demise, placental insufficiency which 
resulted in fetal hypoxia during labor induction. Because the 
amniotic fluid volume progressively decreases after 38 weeks 
of gestation, particularly in postdated pregnancy leads to cord 
compression and fetal distress.

Postdated pregnancy also increases the risk of meconium aspi-
ration syndrome in newborn.3,4 The outcome of labor induction 
depends upon maternal and fetoplacental factors like maternal 
age, parity, gestational age, and bishop score. But the bishop 
score is a poor predictor of induction success.5-7 In modern ob-
stetrics the decision of labor induction based on the gestation-
al age, reactive cardiotocography, and sonographic findings like 
normal fetal weight, cephalic presentation, the location of the 
placenta and normal amniotic fluid volume.8 

Now a day, the rate of primary caesarean is increasing world-
wide. So that financial burden is increasing in the health care 

system especially for low-income countries. Maternal death is 
also increasing due to infection and immediate surgical com-
plications following cesarean delivery.11 In this scenario, most 
of the study claimed that the induction of labor parse does not 
significantly increase the cesarean rate. That is why our study 
question was “Does labor induction increases caesarean rate? 
And Do the maternal factors and fetal weight effect on mode 
of delivery?’’ So, the objective of this study was to assess the 
fetomaternal outcome and factors associated with the mode 
of delivery following the induction of labor at a tertiary care 
center.

METHODS

It was a descriptive observational, hospital-based study con-
ducted in the department of Obstetrics and Gynecology from 
July 17, 2018, to July 16, 2019. During the study period of one 
year, there were 2950 deliveries. The study comprised of 264 
mothers admitted to the labor ward subjected to induction of 
labor as clinical management of labor and delivery. We took 
ethical approval from the institutional review committee of 
Chitwan medical college.

The criteria for case selection was sonographic findings like 
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normal heart rate, fetal weight within range >2.5kg to 3.5 kg, 
cephalic presentation, fundal location of the placenta and nor-
mal amniotic fluid index, and gestational age at term (37- 42 
weeks). All mother fulfilled inclusion criteria admitted for in-
duction of labor with routine induction protocol with Misopro-
stol. Baseline cardiotocography was performed before vaginal 
insertion of Misoprostal tablet irrespective of the cervical score 
(Bishop Score). According to the protocol, Misoprostal 50 mcg 
doses to primigravida and 25 mcg doses to multigravida was 
given vaginally at posterior fornix at every 4 to 6 hourly.11

We recorded demographic data like age, parity, and gestation-
al age. We also recorded labor-related information like indica-
tions of inductions, duration of labor, modes of delivery, and 
the outcome of labor as Apgar scores at one- and five-minutes 
following delivery. Data related to birth weight, admission 
in the neonatal unit, immediate postpartum complications, 
hospital stay, and re-admission cases for the management of 
postpartum complications recorded. Secondary data collected 
from the record books that were available in labor ward and 
operation room. Statistical package for social science version 
20 was used for data entry and analysis. Results presented as 
percentages, mean, and standard deviation. Data analyzed 
with chi-square test and one-way analysis of variance (ANOVA) 
wherever appropriate. The comparison in mean differences 
expressed between vaginal and caesarean modes of deliver-
ies, p-value <0.05 considered as the level of significance in all 
statistical tests. 

RESULTS

During the study period of one year, there were 2950 deliv-
eries. Two hundred sixty-four (264) women underwent induc-
tion of labor yielding an induction rate of 8.9%. Demography 
results regarding age show the mean age of the mother was 
24.08±3.98 during admission. Maternal age range was 15-37 
years. Out of them, the predominant age group was 20-24 
years of age.   Parity related proportion was 59.8% nullipara 
and 40.2% multipara mothers. The mean gestational age and 
standard deviation at the time of delivery were 40.1336±1.11 
weeks (Table 1).

Table 1: Distribution of demography variables

Demography Variables Study population (n=264)
Number (%)

(χ2)
 p-value

Age Group(Years)
<20 32(12.1) <0.001
20-24 126(47.7)
25-29 80(30.3)
≥30 26(9.8)
Parity
Nuliparity 158(59.8) 0.0014
Multiparity 106(40.2)
Total 264(100)
Gestational Age (weeks)
≤ 40 55(20.8) <0.001
>40 209(79.2)

Figure 1: Frequency distribution of cases with risk according 
to modes of delivery

Regarding risk and co- morbidities, most of the cases that un-
derwent labor induction had postdated with low-risk cases 
166(62.8%), no risk 49 (18.56%), Hypertension 25(9.4%) fol-
lowed by reduced liquor volume 19(7.20%) were the common 
risk factors associated with the induction of labor. No signifi-
cant differences observed in the mode of delivery 24.2% vs. 
38.6% between vaginal and caesarean birth respectively (Fig-
ure 1).

Table 2: Distribution of outcome variables

Outcome variables
Study 

population
N (%)

(χ2)
p-value

   
Mode of Deliveries
Vaginal Delivery 96(36.37)

<0.001Caesarean Section 168(63.63)
Total 264(100)
Indications for Caesarean Section
Induction Failure 94(55.97)

<0.001

Fetal distress 37(22.02)
Non reassuring CTG 19(11.30)
Non progress of labor (NPOL) and 
Ceplalopelvic Disproportion (CPD) 14 (8.33)

Borderline hydraminous (AFI=5-7cm) 4(2.38)
Total 168(100)
Maternal Complications
No 258(97.8)

<0.001

Yes 6 (2.2)
PPH 3(1.1)
Endometritis 3(1.1)
Genital Tract Injuries 0(0)
Maternal Mortality 0(0)
Total 264 (100)

A significant difference observed in the mode of delivery. 
The proportion of vaginal delivery and caesarean section was 
36.37% and 63.63% respectively. The significant indication (p 
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value <0.001), for caesarean delivery was induction failure in 
55.96%, followed by fetal distress 22.02%. The admission to 
delivery time in mean hours was 15.65±6.24. The maternal 
complications like postpartum hemorrhage in 3 mothers and 
endometritis also in 3 mothers observed which put the mater-
nal complication rate at 2.27% (Table 2). Also the duration of 
hospital stay was 2.73±1.18 and 3.42±.77, p- value <0.001, in 
vaginal and caesarean birth respectively (Table 4).

Neonatal outcome observed in all mothers who undergone 
vaginal and cesarean birth following induction of labor. Twelve 
and five percent of neonates admitted to the neonatal unit. 
Among them, the majority admitted for observation (84.85%). 
Three neonates admitted for the management of sepsis and 2 
admitted for the management of birth asphyxia (Table 3). The 
Apgar score <7 in one minute 6.94±0.93 vs. 7.33±0.97, p-value 
0.002 observed in vaginal and caesarean birth respectively. The 
mean birth weight of neonates was 3.091±.410 kg (Table 4).

Table 3: Distribution of neonatal outcome

Neonatal outcome Study population(n=264)
Number (%)

χ2

p- value
NICU Admission
Yes 33(12.5)

<0.001
No 231(87.5)
Indications for NICU Admission
Observation 28(84.85)

<0.0001Sepsis 3(9.09)
Birth Asphyxia 2(6.06)
NICU Outcome
Live 262(99.24)

<0.0001
Mortality 2(0.76)

Table 4: Group of factors differences between vaginal and CS birth by ANOVA test

Maternal and neonatal factors
Vaginal Birth Caesarean ANOVA

Mean±SD Mean±SD Sig.
Age of Mother between and within groups 23.55±4.1 24.82±3.8 0.136
Risks presence in Pregnancy (Harmonic mean) 6.07±1.7 6.13±1.5 0.272
Gestational Age during Delivery between group 40.10±1.09 40.14±1.12 0.328
Admission to delivery time in hours 15.01±5.4 16.01±6.6 0.213
Apgar score in One minute 6.94±0.93 7.33±0.97 0.002
Birth weight in kg 3.097±.405 3.087±.414 0.848
Duration of Hospital Stay 1.53±.75 3.42±.77 <0.001

DISCUSSION

The retrospective study findings showed that induction of la-
bor strongly resulted in a higher incidence of cesarean delivery 
(63.63 %).12 About 20% of the more caesarean rate observed in 
labor induction compared to the general hospital rate of 44%. 
Various risk factors presented like borderline amniotic fluid in-
dex (10.7%), maternal hypertension (7.74%), and others (2.4%) 
within caesarean deliveries group, which could have resulted 
in a higher cesarean rate. The most common indication for the 
caesarean section was induction failure (55.97%), followed by 
fetal distress (22.2%). A comparative study was done in Kath-
mandu university teaching hospital in 2007-2008 by Rayama-
jhi et al13 found that the low rate of caesarean section (34.6%) 
compared to our study and predominant (74.07%) was of 
failed induction in the study group. The study did not mention 
labor-inducing agents. In our study 36.37% of cases in labor 
induction undergone vaginal delivery. The primigravida (Nul-
lipara) had 2.8 times the likelihood of caesarean section com-
pared to vaginal delivery. The mean gestational age observed 
(40.10±1.09 vs. 40.14±1.12 weeks) in vaginal delivery and cae-
sarean group respectively. A recent study done by Alavifared et 
al 14 observed that lower the gestational age higher the vaginal 
delivery in the induction group, which contradicts our finding. 
The mean gestational age of 40.133±1.11 week, observed in 
both modes of delivery. 

The maternal complications rate (2.27%) was low, which is 
good for quality assurances. Admission to delivery mean time 
in hours observed (15.01±5.4 vs. 16.01±6.6) in vaginal deliv-
ery and caesarean section respectively. Out of 264 live births, 
33(12.5%) who had Apgar score ≤6 at 1 minute of birth were 
admitted in the neonatal Intensive Care Unit. A similar finding 
observed in different studies.15,16 Statistical difference in mean 
Apgar score in 1 minute (6.94±0.93 vs. 7.33±0.97) observed 
in vaginal delivery and caesarean section group. But, there 
is no significant association with neonatal intensive care unit 
admission. The mean fetal the weight associated with mode 
of delivery was (3097.45±405 vs. 3087.38±414) in vaginal and 
caesarean delivery respectively. A similar finding noted in a sys-
tematic review done by Skeith et al.17

The factors like maternal age, gestational age, admission to 
delivery time, and birth weight were not significantly differed 
in mean between vaginal and caesarean birth following labor 
induction. The factors like Apgar <7 in one minute and hospital 
stay were significantly different in the mean between vaginal 
and caesarean birth following labor induction. 

Following the Cochrane systematic review, the WHO men-
tioned that there was moderate-certainty evidence suggesting 
that induction before 41 weeks makes little or no difference to 
the caesarean section rate, whereas there is also moderate-
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certainty evidence suggesting reduced caesarean section rates 
in cases where labor induction was done at or after 41 weeks.18

In this study, the fetomaternal outcome assessed within a time 
frame of admission to discharge. No outcome assessed after 
the day of discharge and readmission. The pH level of the um-
bilical artery not assessed as an outcome variable in neonates. 

CONCLUSION

Caesarean delivery was highly associated with labor induc-
tion. Apgar score in one minute and hospital stay showed a sig-

nificant difference in modes of delivery. Maternal and neonatal 
factors like the age of mother, gestational age, admission to the 
delivery time, and birth weight were unable to demonstrate 
the significant difference between the vaginal and caesarean 
mode of delivery.  Carefully selected cases improve surgically 
related morbidity and fetomaternal outcomes following labor 
induction.
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