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ABSTRACT
Background: Safe Motherhood programmed recommended by World Health Organization (WHO) has been implemented
for maternal health care in low-and- middle income countries. The vaginal birth has excellent maternal and newborn
outcomes in institutional delivery. This study aimed to determine the gestational age ≤ 40 weeks as one of the predictors of
successful vaginal birth.
Methods: A prospective cohort study was conducted at the department of Obstetrics and Gynecology in Chitwan Medical
College Teaching Hospital. We admitted low risk mothers in the labor ward were subjected to clinical management of labor
and delivery in accordance to the protocol defined by World Health Organization for the induction of labor cohort and
matched spontaneous labor cohort, between June 2019 and May 2020 were included in the study. Data were analyzed using
the statistical software package SPSS 20.0 version.
Results: Successful vaginal delivery between inductions vs. spontaneous cohorts observed (38.4% vs. 54.5 %.) respectively.
Out of 208 vaginal modes of delivery, 71.63% of vaginal delivery occurred at ≤ 40 weeks of gestational age. Gravida was the
only significant predictor of successful vaginal delivery, with the odds [aOR: 0.30, 95% CI: 0.153 – 0.615). The gestational
age group ≤ 40 weeks odds of successful vaginal delivery [aOR: 1.02, 95% CI: 1.02 (0.583 – 1.795)]. Maternal age and birth
weight were not associated with successful vaginal delivery.
Conclusions: Gravida and maternal age were significant predictors of successful vaginal birth. Birth weight was not
associated with successful vaginal birth. Gestational age ≤ 40 weeks increases the rate of successful vaginal birth.
Keywords: Induction of labor, Predictors of vaginal birth, Spontaneous labor
INTRODUCTION
Safe Motherhood programmed recommended by World
Health Organization (WHO) has been implemented for the
reduction of maternal mortality by increasing research
evidence,
providing
evidence-based
clinical
and
programmatic guidance in low-and- middle income
countries such as Nepal. Maternal mortality in low-andmiddle income countries contributes 94% of the global
maternal mortality rate [1]. The rate of primary caesarean
delivery is increasing worldwide but its met needs are still
inadequate in low-and-middle income countries like ours [25]. As the met need of caesarean delivery increasing,
mortality due to surgical site wound infection/sepsis as well
as a surgical complication is also increasing [6-9]. The
successful vaginal birth has excellent maternal and newborn
outcomes in institutional delivery with midwifes [10]. The
promotion of successful vaginal birth is essence in modern
obstetrics management which is the safest mode of delivery
in maternal and neonatal health. There are various maternal
characteristics of predicting factors for vaginal delivery were
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identified in retrospective studies such as maternal age, body
mass index, Gestational age, Bishop Scores and fetal weight
[11,12]. The gestational age at term is one of the most
important factors for the successful maternal and new-born
outcomes. In clinical obstetrics practice for the management
purpose, the term gestational age is divided into main three
categories, early (37 0/7 weeks of gestation through-38 6/7
weeks), full term (39 0/7- weeks of gestation through 40 6/7
weeks) and late term (41 0/7- weeks of gestation through 41
6/7
weeks) [13]. Elective induction of labor at term is
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associated with decreased odds of caesarean delivery when
compared with expectant management [14-16]. However,
elective induction of labor is only performed before
expected date of delivery (40 weeks) when there is clear
evidence of high-risk medical indication for it [17]. Clinical
obstetrics practice is still prevailed towards expectant
management because of a fear of preterm birth. In modern
obstetrics, conformation of gestational age becomes easy
due to the advance technology in Ultrasound. There are
strong evidences that higher the gestational age after 40
weeks gestation, more the risk of surgical intervention or
caesarean delivery and also more the risk of adverse
perinatal outcome in postdate delivery [18]. Article
published in 2015 described that shifting of gestational age
of the planed birth towards early gestation 39-40 weeks due
to changing in pattern of the clinical practice [19]. There are
no evidences of increased risk if elective management or
expectant management of labor instituted to pregnancy with
low or no risk till its full term [20-23]. Planed delivery
within expected date of delivery may increase successful
vaginal birth and lower the caesarean rate. It may also
promote institutional delivery. So, the objective of this
prospective study was to identify the predominant predictors
associated with successful vaginal birth in induction and
spontaneous labor cohorts. The study question is “Does lowrisk pregnancy exposed to labor (either induction or
spontaneous) at ≤ 40 weeks of term gestation predicts
successful vaginal birth?
METHODS
This was prospective cohort study conducted at the
department of Obstetrics and Gynecology in a tertiary care
center at Chitwan Medical College Teaching Hospital
between June 2019 and May 2020. The period of the study
was one year. CMC-IRC reviewed and approved the study
documents and provided ethical clearance for the research
(Ref;
CMC-IRC/075/076-165).
Safe
Motherhood
Programmed as recommended by World Health
Organization (WHO) has been implemented in this tertiary
care center. We admitted low risk mothers in the labor ward
was subjected to clinical management of labor and delivery
in accordance to the protocol defined by World Health
Organization for the induction of labor cohort and matched
spontaneous labor cohort [24]. We included normal or low
risk pregnant mother admitted for the induction of labor via
routine protocol with Misoprostol as an “induction cohort”
and mother admitted for the management of spontaneous
labor included as “spontaneous cohort”. The gestational age
included in both groups was between 37-42 weeks,
singleton, and cephalic presentation. Pregnant mothers in
spontaneous labor cohort were “matched cohort” of
induction group as inclusion of similar age category and
same parity admitted consecutively for the management of
labor. We excluded those mothers who has got previous CS,
severe hypertensive disorder, gestational diabetes, multiples
pregnancies, abnormal lie and severe oligohydramnios cases
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from the study. The main instruments to record the data was
admission sheet, maternity register and operation theatre
register of the hospital. We recorded the demographic data
such as age, parity, gestational age; labor-related information
such as indications for inductions, duration of labor, mode of
delivery and Birth weight.
Sample size was calculated using the formula,
n

= Z2 x p x (1-p) / e2
= (1.96)2 x (0.1) x (1-0.1) / (0.05)2
=124.467
=125 (in each cohort)

Were,
n=required sample size
Z=1.96 at 95% confidence interval
p=prevalence 10% (induction rate in tertiary hospital of
Nepal)
q=1-p
e=margin of error, 5%
Since we used consecutive sampling method, we have
included more than required sample size of low-risk mother
who attended for induction in one year study period. Data
were analyzed using the statistical software package SPSS
20.0 version. Proportion, mean, standard deviation, chisquare p value, odds ratio was calculated. A multivariate
logistic regression analysis was done with vaginal birth as
the outcome, which was dichotomized into no/cesarean
delivery and yes/vaginal. The gestational age also
dichotomized into yes/≤ 40 weeks no / >40 weeks. The pvalue <0.05 was considered as a level of significance.
RESULTS
Out of 448 pregnant mothers under study, there were 224
mothers in the “induction cohort” and the same number in
matched “spontaneous cohort”. Demography result
regarding age shows the mean age of the mother was 24.2 ±
4.1 vs. 24.3 ± 4.2 in the induction and spontaneous cohort
respectively. The difference between the two means of age
p-value =.828 shows no significant differences in the age
group between two cohorts. High rate of vaginal delivery
was observed among maternal age group 20-24 and 24-28
years in primigravida and multigravida respectively (Figure
1).
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cohort (that relates to the existing protocol for induction i.e.,
induction commonly done after 40 weeks). However, there
were 46.4% women, who were induced at ≤ 40 weeks of
gestation for the medical indication of previous pregnancy
loss and mild group of hypertensive disorders. The birth
weight was also significantly higher for induction cohort
compared to spontaneous cohort. Induction cohort was
strongly associated with higher C-section rate (61.6%)
(Table 2)
Table 2. Predictors of successful vaginal delivery in both
cohorts.
Predictor

Unstandardized

aOR

variable

β

(95% CI)

Maternal
age

0.924
-0.079

Table 1. Comparison of induction and spontaneous cohort.
Variables

Maternal age
(years)

Induction

Spontaneous

cohort

cohort

(n = 224)

(n = 224)

24.2 ± 4.1

24.3 ± 4.2

Primi

130 (58.0)

130 (58.0)

Multi

94 (42.0)

94 (42.0)

40.4 ± 0.7

39.2 ± 1.2

Gestational age
(weeks)

0.000

Gravida:

0.828

Gestational

0.151

0.415
-0.880

40 weeks

(0.258 -

<0.001

0.667)

age group: ≤

<0.001

(0.99 1.000)

Ref: Multi

1.161
0.149

Ref: >40

(0.737 -

0.520

1.830)

weeks

Gestational age
category, n (%)
≤ 40 weeks

Birth weight

P-value

1.0

0.006

1.000

Primi

Gravida, n (%)

(0.873 +
0.978)

Figure 1. Distribution pf maternal Age and Parity.
The gravidity and parity related proportions were
Primigravida (58%) and multigravida (42%) in each cohort
(Table 1). No significant difference (p-value 1.00) was
observed in Gravidity and Parity.

P-value

104 (46.4)

194 (86.6)

>40 weeks

120 (53.6)

30 (13.4)

Weight of

3122.2 ± 404.7

2981.9 ± 508.1

<0.001

Cohort:
0.001

newborn (g)
Mode of

<0.001

delivery, n (%)

Induction
Ref:
Spontaneous

Vaginal delivery

86 (38.4)

122 (54.5)

Cesarean section

138 (61.6)

102 (45.5)

The two cohorts were comparable based on maternal age and
gravida. The induction cohort had significantly higher
gestational age at delivery compared to spontaneous labor
SciTech Central Inc.
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0.561
-0.578

(0.368 -

0.007

0.857)

Overall, considering both the cohort, there were 208 (46.4%)
successful vaginal deliveries. The remaining 53.6% (n =
240) underwent C-section, hence were categorized as
“unsuccessful” vaginal birth (Table 3).
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Table 3. Predictors of successful vaginal delivery in the
cohorts separately.
MOD*

Successful
vaginal
delivery

Unsuccessful

P-value

Induction cohort (n = 224)

DISCUSSION

Number (%)

86 (38.4)

138 (61.6)

Maternal age
(years)

24.5 ± 4.2

24.1 ± 3.9

Gravida,
(%)

0.516

n

0.002

Primi

39 (30.0)

91 (70.0)

Multi

47 (50.0)

47 (50.0)

Gestational
age
category, n
(%)

0.768

≤ 40 weeks

41 (39.4)

63 (60.6)

>40 weeks

45 (37.5)

75 (62.5)

Weight
of
newborn (g)

3099.3
416.2

±

3136.5
398.3

±

0.504

Spontaneous cohort (n = 224)
Number (%)

122 (54.5)

102 (45.5)

Maternal age
(years)

23.9 ± 3.9

24.9 ± 4.4

Gravida,
(%)

0.074

n

0.624

Primi

69 (53.1)

61 (46.9)

Multi

53 (56.4)

41 (43.6)

Gestational
age
category, n
(%)

0.357

≤ 40 weeks

108 (55.7)

86 (44.3)

>40 weeks

14 (46.7)

16 (53.3)

Weight
of
newborn (g)

2952.1
459.2

±

3017.6
561.2

±

0.338

*MOD=Mode of Delivery
In multivariate logistic regression analysis, for induction
cohort, Gravida was the only significant predictor of
successful vaginal delivery, with the odds of successful
vaginal delivery in primigravid women being 70% less than
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multigravida women [aOR: 0.30, 95% CI: 0.153 - 0.615).
The gestational age group ≤ 40 weeks had slightly increased,
but statistically insignificant odds of successful vaginal
delivery [aOR: 1.02, 95% CI: (0.583 - 1.795)]. Maternal age
and birth weight were not associated with successful vaginal
delivery.

Induction cohort strongly associated with a higher incidence
of caesarean delivery 61.6% vs.45.5% than spontaneous
cohort. A study done by by Kjerulff KH et al observed only
24.8% vs. 18.9% in induction and spontaneous cohort
respectively [25]. Davey et al. observed in single cephalic
primigravida pregnancy population based cross sectional
study and [26]. Higher the gestational age after 40 weeks
high the caesarean delivery was observed in our study.
Gravida was the only significant predictor of successful
vaginal delivery in both cohorts, with the odds of successful
vaginal delivery in primigravid women being 70% less than
multigravida women [aOR: 0.30, 95% CI: 0.153 – 0.615).
Gravida was a significant predictor observed in our study.
There were significant differences (p value <0.001) observed
in mean birth weight of neonates 3122.201±404. vs
2981.75±508.061 grams respectively. The induction cohort
had higher birth weight then spontaneous. Birth weight was
insignificant predictors of vaginal delivery in our study. The
multinomial logistic regression analysis shows that the
maternal age: aOR 0.924 (0.873 - 0.978), gravid: aOR 0.415
(0.258 - 0.667) and induction group aOR 0.561 (0.368 0.857) were the significant predictors of successful vaginal
birth. Higher rate of vaginal delivery was observed among
maternal age group 20-24 and 24-28 years. Our findings
showed that lower the age higher the prediction of vaginal
birth. Successful vaginal birth was seen in multigravida.
There is 70% more chance of successful vaginal birth in
multigravida mother than primigravida. Induction group had
a lesser chance of successful vaginal birth than spontaneous
group. In our study, slightly higher rate of successful vaginal
delivery was observed in exposure to both cohort in
gestational age ≤40 than >40 weeks. Sinkey RG et al
reported similar finding on the comparative effectiveness
analysis of elective induction of labor at 39 weeks among
nulliparous women with non-anomalous singleton, vertex as
compared to expectant management [27]. The gestational
age group ≤40 weeks and >40 weeks, birth weight was
unable to demonstrate the significance predictors. However,
lower the gestational age higher the successful vaginal birth
was observed in both group in our study. Gestational age
may be one of the useful predictors of successful vaginal
delivery. Because of small sample population, there is wide
range of confidence interval of odds: aOR 1.161 (0.737 1.830) showed up to 1.8 time’s higher chance of vaginal
delivery when exposed to delivery ≤40 weeks of gestation.
Similar finding reported in the retrospective study done by
Alleviated et al in the derivation and validation of a model
predicting the likelihood of vaginal birth following labor
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induction [28]. Among the identified predictors, Maternal
age, Gravida, Induction cohort were the most common in our
study. Other studies found maternal age, BMI, cervical
bishop score [29] and parity [28]. The study population were
differing with our study we took the matched cohort of
similar age group and same parity. We did not consider the
factor of Bishop Score because of its high observer
differences and poor predictive ability for the success of
induction [30]. Balchin I reported that White women and
South Asian women differed significantly in their patterns of
gestation specific ante partum stillbirth from term onwards,
this is a consistent finding with our study [31]. The Several
arguments, biases and evidences were issued in the
commentary article by Menticoglou SM about “Routine
induction of labor at 41 weeks gestation: nonsense
consensus” on 2002 AD which might be relevant in the past
especially in low resource and obstetrics overloaded settings
[32]. Several studies and trials have lacked of evidence of
recommendation of induction 39-42 weeks of gestation [33].
In contrary to this opinion, our study finding showed that
86.6% of delivery occurred at ≤40 weeks of gestation in the
spontaneous labor group. So, the elective delivery within
expected date of delivery (40 weeks) increases the
successful vaginal delivery. The opinion about “Induction of
labor” given by WHO based on the Cochrane systematic
review of 9 trials from 15 countries, the WHO mentioned
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 moderatecertainty evidence suggesting reduced caesarean section
rates in cases where labor induction was done at or after 41
weeks [24]. In Asian countries like ours, the institutional
delivery is very low. Elective delivery within 40 weeks may
increase the rate of institutional delivery as well as vaginal
delivery and improve the fetomaternal outcomes in low andmiddle income countries. Some evidences which do favor
for the induction of labor before EDD in elective or planed
delivery. Majority of pregnant mother on their extreme age
are more prone to develop pregnancy associated
hypertension, gestational diabetes and other pregnancy relate
co morbidities. Higher the gestational age more these co
morbidities appear in pregnancy. So that plan delivery at
mid of the term is helpful to prevent and reduce from these
co-morbidities than expected delivery [34]. A study by
Turowski G found that the maturation disorder in the
placenta was seen in prolonged pregnancy [35]. In summary,
Gravida was the only significant predictor of successful
vaginal delivery, with the odds of successful vaginal
delivery in primigravid women being 70% less than
multigravida women in multivariate logistic regression
analysis for the induction cohort, The gestational age group
≤ 40 weeks had slightly increased, but statistically
insignificant odds of successful vaginal delivery. Maternal
age and birth weight were not associated with successful
vaginal delivery.
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LIMITATION
A term gestation ≤ 40 weeks variable was unable to
demonstrate significant predictors of successful vaginal
delivery probably due to small sample population and single
center study. The bias was prevailed in induction group
whom was done in the majority only after 41 weeks of
gestation according to the WHO protocol. The protocol was
not changed during the study. The significance of the planed
exposure to induction at 39 weeks (just before EDD) would
be beneficial to promote vaginal birth. This action decline
30% of the CS rate which would optimize the neonatal
outcome and also decrease the maternal morbidity and
mortality. But, careful selections and conformation of the
gestational age optimize the outcome.
CONCLUSION
The planned exposure to labor within ≤40 weeks would be
beneficial in low-risk mothers to optimize vaginal birth. The
other predictor like maternal age and fetal weight fails to
demonstrate a significant association for successful vaginal
birth.
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