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Abstract 
Aim: The present study aimed to compare pre-labour transvaginal cervical length with modified Bishop Score 
in predicting successful labour induction. 
Materials & methods: This prospective observational study evaluated 200 term primigravidae (37-42 weeks 
gestation) undergoing labor induction at INHS Asvini.  Modified Bishop score was evaluated by digital 
examination, and the cervical length was measured by Transvaginal sonography (TVS). A vaginal delivery 
within 24 hours after the start of induction was deemed a successful labor induction. 
Result: Cervical length was significantly shorter (24.04 ± 5.95 mm) in women with induction phase intervals 
≤6h (n=148) compared to those with intervals >6h (28.19 ± 5.84 mm, n=52; p<0.0001). Women with induction 
phase intervals <24h (n=154) had significantly shorter mean cervical lengths (24.91 ± 5.89 mm) than those with 
intervals ≥24h (n=44, 29.7 ± 5.98 mm; p<0.0001). Among women undergoing induction, those with Bishop 
Scores ≥4 (n=121) had a significantly shorter mean active phase (6.14 ± 4.98 hours) compared to those with 
transvaginal cervical lengths >25 mm (n=111, 9.04 ± 5.37 hours; p<0.0001). Women with Bishop Scores ≥4 
(n=154) had a significantly shorter mean interval (9.78 ± 4.82 hours) than those with transvaginal cervical 
lengths >25 mm (n=106, 12.08 ± 5.84 hours; p<0.0001). 
Conclusion: Present study concluded that the Bishop score is superior in predicting the response to induction as 
compared to the cervical length measured by transvaginal ultrasonography. 
Keywords: Pre-labour transvaginal cervical length, modified Bishop Score, labour induction, transvaginal 
ultrasonography. 
This is an Open Access article that uses a funding model which does not charge readers or their institutions for access and distributed under 
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Introduction 

The process of artificially stimulating the uterus to 
start labor is known as induction of labor.  [1] It is 
usually carried out by manually rupturing the 
amniotic membranes or by giving the pregnant 
woman oxytocin or prostaglandins. The use of 
labour induction to shorten the duration of 
pregnancy has increased steadily during the last 
several decades. In affluent countries, the 
proportion of infants born at term as a result of 
induction of labour can reach one in four. 9.6% of 
deliveries underwent labor induction, according to 
unpublished data from the WHO Global Survey on 
Maternal and Perinatal Health. The survey included 
373 health-care facilities in 24 countries and almost 
300,000 deliveries. In general, the survey 
discovered that facilities in African countries had 
lower rates of labour induction (lowest: Niger, 1.4 

percent) than those in Asian and Latin American 
countries (highest: Sri Lanka, 35.5 percent). [2,3] 
Various professional associations have approved 
induction of labour in situations where the dangers 
of waiting for spontaneous labour to begin are 
deemed to be greater than the risks of inducing 
labour. [3] These circumstances typically include 
gestational age of 41 completed weeks or more, 
amniotic membrane rupture prior to labour, 
hypertensive disorders, maternal medical 
complications, foetal death, foetal growth 
restriction, chorioamnionitis, multiple pregnancy, 
vaginal bleeding, and other complications. 
Although current recommendations do not 
encourage induction of labour, it is increasingly 
being utilised at the request of pregnant women to 
reduce the duration of pregnancy or to time the 
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baby's arrival to the mother's and/or health-care 
personnel' convenience. [4,5] The woman's 
mobility is restricted during induction of labour, 
and the procedure itself may be uncomfortable. To 
minimise the possibility of complications from the 
treatment, both the woman and her baby must be 
continuously monitored. This puts a pressure on 
scarce health care resources in resource-constrained 
environments. Additionally, the intervention alters 
the natural processes of pregnancy and labour, 
increasing the chance of problems, particularly 
haemorrhage, caesarean section, uterine 
hyperstimulation and rupture, and other undesirable 
consequences. [6] 

The primary goal of the induction technique 
recommendations is to enhance the standard of care 
and results for expectant mothers undergoing labor 
induction in environments with limited resources. 
Obstetricians, midwives, general practitioners, 
health-care administrators, and public health 
policymakers are the intended audience for these 
processes. The design processes do not include the 
process of stimulating the uterus during labour to 
enhance the frequency, duration, and strength of 
contractions (labour augmentation), nor are they 
meant to serve as a comprehensive guide to 
induction of labour management. [7,8] 

The clinical necessity for induction of labour 
occurs when it is felt that interrupting the 
pregnancy artificially rather than allowing it to 
progress naturally will result in a better outcome. 
Induction of labour is likely unique in medicine in 
that it aims to expedite a process that is 
unavoidable in the normal run of events unless the 
pregnancy is terminated by caesarean section, or 
the mother dies before to giving birth. [9] 

Women's birth experiences are influenced by 
induced labour. Compared to spontaneous labor, it 
is typically less effective and more uncomfortable. 
Additionally, epidural analgesia and assisted 
delivery are more likely to be required. The process 
of inducing labour is quite prevalent. Induced 
deliveries accounted for 19.8 percent of all births in 
the United Kingdom in 2004–05. [9] This includes 
all medically necessary inductions. Where drug-
induced labour was attempted, fewer than two-
thirds of women delivered naturally, with 
approximately 15% having instrumental deliveries 
and 22% having emergency caesarean sections. 
[10] Induced labour places a greater pressure on 
labour wards than spontaneous labour does. 
Traditionally, induction occurs throughout the day, 
when labour wards are frequently already crowded.  

Thus, the induction process, including the 
indications, procedures, and care to be provided, 
must be re-examined. Throughout history, and for a 
variety of reasons, attempts have been made to 
expedite the birth process. Not every method has 

been effective. As our understanding of the birth 
process has grown, strategies have been developed 
to duplicate the natural process and increase the 
likelihood of success. [11] 

For a woman to continue her pregnancy, her cervix 
must remain closed and hard so that her uterus 
remains still and uncontracted. To commence 
labour, both factors must be reversed. While the 
exact mechanism by which this occurs is uncertain, 
there is evidence that the foetus plays a significant 
role. The cervix of a woman, which is composed 
primarily of connective tissue with collagen as its 
primary component, must undergo a process called 
ripening in order to become soft and malleable. 
This enables it to transition from a lengthy, closed 
shape to a thinner (effaced) and opening shape 
(dilating). [12] 

Simultaneously, the uterus, which is primarily 
composed of smooth muscle cells, must begin 
responding to stimuli that drive these cells to 
contract in the waves associated with labour. 
Prostaglandins, inflammatory mediators, and other 
substances have been implicated in both of these 
components of labour (cervical and uterine 
alterations) in recent years. The majority of 
induction techniques make use of these components 
to begin labour. 

The most prevalent indication for induction is 
prolonged pregnancy, and multiple studies have 
demonstrated that induction of labour versus 
expectant care results in a significant reduction in 
perinatal death in protracted pregnancies. The 
standard approach for determining whether or not 
an induced labour will result in a successful vaginal 
delivery is based on the cervix's pre-induction 
favorability as measured by the bishop’s score. The 
Bishop's score considers the head station, position, 
dilatation, cervical consistency, and effacement. In 
1974, Calder updated the original Bishop score, 
creating the Modified Bishop score. [10,11] 

In the modified Bishop's score, the effacement of 
the cervix, which was originally expressed as a 
percentage, is replaced by the cervix's length in 
centimetres. However, evaluating the Bishop score 
is a subjective process, and numerous studies have 
shown that because examiners' subjective 
judgments vary, the Bishop score has a poor 
predictive value for the induction outcome. 
Transvaginal ultrasonography has recently been 
reported to be more frequently used in Obstetrics 
prior to labour induction. Transvaginal ultrasound 
enables visibility of the cervix beyond a closed 
external os and provides a reliable measurement of 
cervical length with little inter-observer variation. 
[12] It may reflect cervical anatomy accurately and 
is a more tolerable examination than a pelvic 
examination. Since the supravaginal portion of the 
cervix, which normally makes up about 50% of the 
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cervical length, is very challenging to evaluate 
digitally, TVS measurements of the cervix offer a 
more accurate assessment of the cervix than digital 
tests do. Additionally, sonographic cervical length 
assessment is a quantitative, reliable, and objective 
approach of evaluating the cervix that can be 
performed easily and with no discomfort to the 
patient. [12] 

The primary objective of this study was to compare 
transvaginal cervical lengths prior to pregnancy. 
Additionally, we focused on evaluating the 
modified Bishop score in predicting successful 
labour induction during the trial. We also analysed 
the pros, downsides, and problems associated with 
various ways of inducing labour. 

Aim and Objectives 

Aim: To compare pre-labour transvaginal cervical 
length with modified Bishop score in predicting 
successful labour induction.  

Objectives: 

This study intends to: 

1. Determine successful vaginal delivery within 
24hrs of induction. 

2. Estimate the most useful cutoff points for the 
two methods. 

Materials and Methods 

The study was conducted in the Department of 
Obstetrics and Gynecology at INHS Asvini, a 
tertiary-level hospital in Mumbai. The study 
population consisted of primigravida women with a 
gestational age of 37 to 42 weeks reporting to the 
Gynecology outpatient department at INHS Asvini. 
It was designed as a prospective observational 
study conducted over a duration of 18 months, with 
a sample size comprising 200 participants. The 
material and data for the study were collected from 
all consenting primigravida women with a 
gestational age of 37 to 42 weeks who had maternal 
and fetal indications for labor induction and 
reported to the Department of Obstetrics and 
Gynecology at INHS Asvini between June 2019 
and December 2020.  

Inclusion Criteria 

1. All consenting Primigravida women with a 
singleton pregnancy with 37–42 weeks of 
gestation. 

2. Cephalic presentation 

Exclusion Criteria 

1. <37 weeks of gestation. 
2. Patient in active labour. 
3. Fetal mal-presentation 
4. Multi-fetal gestation 
5. Non-reassuring fetal heart rate tracing 
6. Refusal by patients. 

7. Previous cesarean delivery or other uterine 
surgery (myomectomy, hysterotomy) 

8. History of antepartum hemorrhage 
9. Cephalopelvic disproportion 
10. Any contraindication of vaginal delivery. 

Method of collection of data  

This study is a prospective observational study. In 
this study, two hundred primigravida women at 
term with maternal and foetal indications for labour 
induction would be included after careful history, 
general, systemic examination and after obtaining 
written informed consent of the patients. Modified 
Bishop's score would be assessed by digital 
examination, and the cervical length would be 
measured by Transvaginal sonography (TVS). 
Successful labour induction would be taken as 
vaginal delivery within 24 hours from the start of 
induction. 

Background work: All patients willing to 
participate in this study were included. Baseline 
characters such as age, gestational age at induction 
and indication for induction were noted. Oral and 
written informed consent was taken from all 
participant women before starting the study. 
Cervical length would be measured by a 
transvaginal ultrasound scanner. All ultrasound 
measurements would be carried out according to 
standard protocol. Then Digital examination of the 
cervix for consistency, effacement, dilatation, 
position and station of the presenting part would be 
performed as described in modified Bishop's score. 
Bishop's score was noted on a Performa. Induction 
of labour would be carried out according to 
standard protocol. The agent used for induction is 
dinoprostone gel 0.5 mg within 1 hour of cervical 
assessment. Regular foetal monitoring would be 
done during induction of labour by CTG. The 
patient would be reassessed after 6 hrs. If she does 
not exhibit regular uterine contractions and cervical 
change, the second dose of cerviprime gel was 
administrated intracervical. A maximum of 3 doses 
can be repeated.  

The subsequent dose would be withheld if. 

a. The patient is in active labour 

b. Rupture of membrane 

c. If cervical effacement >60% and cervical 
dilatation ≥ 3 cm. 

d. Regular uterine contractions 2-3 in 10 minutes. 

Statistical Analysis and Method 

Data was collected by using a structured proforma. 
Data entered in MS excel sheet was analyzed by 
using SPSS version 23.0. Proportions were used to 
express qualitative data.  The mean and standard 
deviation were used to express quantitative data. 
For comparison of the means between the two 
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groups, analysis by Student t-test and ROC analysis 
with 95% confidence interval was used.  

A p-value of <0.05 was considered statistically 
significant, whereas a p-value <0.001 was 
considered highly significant. 

Observation and Results 

The primary aim of the present study was to 
compare pre-Labor transvaginal cervical length 
with a modified Bishop score in predicting 
successful Labor induction. 

Table 1: Tabular presentation for the induction of Labor 
Indication of Induction of Labor Frequency Percentage 
post-datism 81 40.38% 
oligohydramnios 39 19.4% 
Preeclampsia 56 27.84% 
premature rupture of membrane 25 12.6% 
Total 200 100.00% 
Table 1 shows the indication of labor induction. While observing the same, we found that majority of females 
81(40.38%) reported with post-datism, followed by Preeclampsia 56(27.84%) and so on. Least number of 
women reported with premature rupturing of the membrane 25 (12.6%).  

Table 2: Tabular presentation indicating the mode of delivery. 
Mode of delivery Frequency Percentage 
Vaginal 177 88.50% 
Cesarean 23 11.50% 
Total 200 100.00% 
Table 2 represents the mode of delivery. While observing the same, we found that majority of females 
177(88.50%) preferred vaginal delivery. However, 23(11.50%) females were directed to caesarean delivery.  

Table 3: Tabular presentation for detailed indication of caesarean section. 
The indication of caesarean section Frequency Percentage 
Fatal distress 13 56.52% 
Pathological cardiography 3 13.04% 
non-progressive first stage 3 13.04% 
non-progressive second stage 1 4.35% 
Deep transverse arrest 2 8.70% 
persistent occipito-posterior 1 4.35% 
TOTAL 23 100.00% 
 
Above table represents the indication of a 
caesarean section. While observing the same, we 
found that the major cause behind the same was 
fatal distress 13(56.52%), followed by pathological 

cardiography and non-progressive first stage 
3(13.04%) each and so on. However, the least 
reported cause was persistent occipito-posterior and 
non-progressive second stage 1(4.35%). [Table 3] 

Table 4: Tabular presentation for a detailed indication of cesarean section due to failed induction. 
Cesarean Section due to Failed Induction Frequency Percentage 
NO 200 100.00% 
YES 00 0.00% 
TOTAL 200 100.00% 
Above table represents the induction as the latent cause behind the caesarean section. While observing the same, 
we found that not a single case was directed for caesarean section due to failed labor. [Table 4] 

Table 5: Tabular presentation for the median bishop score and mean cervical length. 
 Induction active phase 

interval ≤6 h (n =148) 
Induction active phase interval >6 
h (n =52) 

P-value 

Median Bishop 5.0 4.0 <0.0001* 
Mean cervical length 24.04±5.95 28.19±5.84 
 
Table 5 represents the median bishop score, mean 
cervical length and difference among them at ≤6 h 
(n =148) and >6 h (n =52).  

While observing the same, we found that the 
median bishop score of 148 women for Induction 
phase interval ≤6 h was 5.0.  However, of 52 

women for >6 h was 4.0. Similarly, the mean 
cervical length of 148 women for Induction phase 
interval ≤6 h was 24.04±5.95.  

However, of 52 women for >6 h was 28.19±5.84. 
Further, the difference among both the parameters 
are found to be significant (p<0.0001*). 
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Table 6: Tabular presentation for the median bishop score and mean cervical length. 

 Induction-to-delivery interval 
<24 h (n =154) 

Induction-to-delivery interval ≥24 
h (n =44) 

P-value 

Median Bishop 5.0 4.0 <0.0001* 
Mean Cervical length 24.91±5.89 29.7±5.98 
 
Table 6 represents the median bishop score, mean 
cervical length and difference among them at <24 h 
(n =154) and ≥24 h (n =44).  

While observing the same, we found that the 
median bishop score of 154 women for Induction 
phase interval <24 h was 5.0. However, of 44 

women for ≤24h was 4.0. Similarly, the mean 
cervical length of 154 women for Induction phase 
interval <24 h was 24.91±5.89.  

However, of 44 women for ≥24 h was 29.7±5.98. 
Further, the difference among both the parameters 
are found to be significant (p<0.0001*). 

Table 7: Tabular presentation for bishop score and transvaginal cervical length at different induction 
active phases. 

Bishop score No. of patients Mean induction active phase interval in hours P-value 
<4 79 10.95±5.01 t=6.662 

p<0.0001* ≥4 121 6.14±4.98 
Transvaginal Cervical length    
≤25 mm 89 5.97±3.84 t=4.541 

p<0.0001* >25 mm 111 9.04±5.37 
 
Table 7 represents the bishop score, transvaginal 
cervical length and difference among them at 
different induction active phases. While observing 
the same, we found that the maximum number of 
women, 121 reported having the bishop score of ≥4 
with the mean induction active phase (in hours) of 

6.14±4.98. Similarly, the maximum number of 
women 111 reported to have the transvaginal 
cervical length of >25 with the mean induction 
active phase (in hours) of 9.04±5.37. Further, the 
difference among both the parameters are found to 
be significant (p<0.0001*). 

Table 8: Tabular presentation for bishop score and transvaginal cervical length at different active 
induction to delivery. 

Bishop score No. of patients Mean induction-to delivery interval in hours P-value 
<4 81 14.09±5.07 t=6.399 

p<0.0001* ≥4 154 9.78±4.82 
Transvaginal Cervical length    
≤25 mm 94 9.17±4.12 t=4.024 

p<0.0001* >25 mm 106 12.08±5.84 
 
Table 8 represents the bishop score, transvaginal 
cervical length and difference among them at 
different active induction to delivery. While 
observing the same, we found that the maximum 
number of women, 154 reported having the bishop 
score of ≥4 with the mean interval (in hours) of 

9.78±4.82. Similarly, the maximum number of 
women, 106 reported to have the transvaginal 
cervical length of >25mm with the mean interval 
(in hours) of 12.08±5.84. Further, the difference 
among both the parameters is found to be 
significant (p<0.0001*). 

Table 9a: Tabular presentation for area under Receiver Operating Characteristic (ROC) curve of Bishop 
score 

Area under the ROC curve 
 

Area 0.7545 
Std. Error 0.03530 
95% confidence interval 0.6853 to 0.8237 
P value <0.0001* 

The Receiver Operating characteristic (ROC) curve was analysed for Bishop score and showed maximum area 
under the curve of 0.7545 at 95% confidence interval with the significance (p<0.0001*). [Table 9a; Figure 1] 
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Table 9b: Tabular presentation of Receiver Operating Characteristic (ROC) curve of Bishop score with 
active phase labor within 6 h. 

Bishop score with active phase labor within 6 h 
Cut-off Sensitivity% 95% CI Specificity% 95% CI Likelihood ratio 
> 4 69.80 62.01% to 76.60% 70.59 57.00% to 81.29% 2.373 
 
The sensitivity of 69.80% and specificity of 70.59% of Bishop Score at a cut-off value of >4 was observed with 
maximum Likelihood ratio of 2.373. [Table 9b; Figure 1] 
 

 
Figure 1: Graphical presentation of Receiver Operating Characteristic (ROC) curve of Bishop score with 

active phase labor within 6 h. 

Table 10(a): Tabular presentation for area under Receiver Operating Characteristic (ROC) curve of 
cervix length by TVUS. 

Area under the ROC curve 
 

Area 0.6104 
Std. Error 0.04521 
95% confidence interval 0.5218 to 0.6991 
P value 0.0179* 
The Receiver Operating characteristic (ROC) curve was analysed for cervix length by TVUS and showed a 
maximum area under the curve of 0.6104 at 95% confidence interval with significance (p=0.0179*). [Table 10a; 
Figure 2] 

Table 10(b): Tabular presentation for Receiver Operating Characteristic (ROC) curve of cervix length by 
TVUS with active phase within 6 h. 

Cervix length by TVUS with active phase within 6 h 
Cut-off Sensitivity% 95% CI Specificity% 95% CI Likelihood ratio 
< 25 61.54 47.96% to 73.53% 50.68 42.71% to 58.61% 1.248 
 
The sensitivity of 61.54% and specificity of 50.68% of cervix length by TVUS at a cut-off value of <25 was 
observed with maximum Likelihood ratio of 1.248. [Table 10b; Figure 2] 
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Figure 2: Graphical presentation for Receiver Operating Characteristic (ROC) curve of cervix length by 

TVUS with active phase within 6 h. 
 
Discussion 

Women's birth experiences are influenced by 
induced labour. Compared to spontaneous labor, it 
is typically less effective and more uncomfortable. 
Additionally, epidural analgesia and assisted 
delivery are more likely to be required. The process 
of inducing labour is quite prevalent. In the United 
Kingdom, 19.8% of all births in 2004–05 were 
induced deliveries. [9] This includes all medically 
necessary inductions. Where drug-induced labour 
was attempted, less than two-thirds of women 
delivered naturally, with approximately 15% 
having instrumental deliveries and 22% having 
emergency caesarean sections. [10] 

The clinical necessity for induction of labour 
occurs when it is felt that interrupting the 
pregnancy artificially rather than allowing it to 
progress naturally will result in a better outcome. 
Induction of labour is likely unique in medicine in 
that it aims to expedite a process that is 
unavoidable in the normal run of events unless the 
pregnancy is terminated by caesarean section or the 
mother dies before to giving birth. [9] 

The most prevalent indication for induction is 
prolonged pregnancy, and multiple studies have 
demonstrated that induction of labour versus 
expectant care results in a significant reduction in 
perinatal death in protracted pregnancies. The 
standard approach for determining whether or not 
an induced labour will result in a successful vaginal 
delivery is based on the cervix's pre-induction 
favorability as measured by the Bishop score. The 
Bishop score takes into account the head station, 
position, dilatation, cervical consistency, and 
effacement. [10, 11] As per the research published 
by Sotiriadis A et al., [10], Ivars J et al., [11] and 
Daniel SL et al., [12] in 1974, Calder et al. updated 
the original Bishop score, creating the Modified 
Bishop score. In the modified Bishop's score, the 
cervix's effacement, originally expressed as a 

percentage, is replaced by the cervix's length in 
centimetres. However, the Bishop Score 
assessment is a subjective process, and numerous 
studies have shown that because examiners' 
subjective judgments vary, the Bishop score has a 
limited predictive value for the induction outcome. 
Transvaginal ultrasonography has recently been 
reported to be more frequently used in Obstetrics 
prior to labour induction. Transvaginal ultrasound 
enables visibility of the cervix beyond a closed 
external os and provides a reliable measurement of 
cervical length with small inter-observer variation. 
[10-12] 

The current prospective study’s research lasted one 
academic year (December 2020 - December 2021). 
The primary aim of the present study was to 
compare prelabour transvaginal cervical length 
with a modified bishop’s score in predicting 
successful labour induction. Further, the secondary 
objectives of the present study included, 
determining the successful vaginal delivery within 
24hrs of induction and estimating the most useful 
cutoff points for the two methods.  

In the current study, a total of 200 primigravida 
women at term with different age groups were 
enrolled. However, Khandelwal R et al., [13] 
performed research on 62 nulliparous subjects who 
underwent induction of labor in 2018. Similarly, 
Abdelazin et al., [14] included 120 women with 
first pregnancy admitted for induction of labor in 
their prospective study. The mean age of women 
having vaginal delivery was 30.5±0.5 and of 
women having caesarean delivery was 33.8±9.4.   

Further, Bahadori F et al., [15] enrolled 101 
pregnant women admitted to the labor ward in 
Urmia from March 2010 until December 2010, 
with maternal age, ranged from 17 to 41 years and 
the gestational age ranged between 37 to 42 weeks. 
Further, Cengiz et al., [16] enrolled 84 cases, 
Bastani et al., [17] enrolled 200 singleton 

! "! #! $! %! &!!
!

"!

#!

$!

%!

&!!

&!!'()(*+,-./.-.01'

*,
23
.0.
4.
01
'



 
  

International Journal of Current Pharmaceutical Review and Research           e-ISSN: 0976-822X, p-ISSN: 2961-6042 

Kumari et al.                                    International Journal of Current Pharmaceutical Review and Research  

485   

pregnancies undergoing induction of labor at 37–42 
weeks, and Park KH et al., [18] included 154 term 
pregnancies going into labor. (Table 11) A 
Cochrane review by Ezebialu IU et al., [19] did not 
demonstrate the superiority of one method over the 
other in terms of the main outcomes assessed. 
While the use of TVUS was associated with an 
increased need for misoprostol for cervical 
ripening, both methods could be complementary. 
The selection of a specific technique for evaluating 
pre-induction cervical ripening may vary based on 
the context and requirements of the practice, as 
certain techniques (such as TVUS) might not be 
easily accessible and reasonably priced in settings 
with limited resources. 

In the present study majority of females, 
81(40.38%) reported with post-datism, followed by 
Preeclampsia 56(27.84%). However, the least 
women reported with premature rupturing of the 
membrane 25 (12.6%) as an indication for 
induction of labor. Whereas as per the study by 
Abdelazin et al., [14] majority of women-directed 
for vaginal delivery 20 (21.7%) and caesarean 
delivery 7 (25.0%) reported with premature 
rupturing. 

Additionally, the majority of women in our study—
177, or 88.50 percent—preferred vaginal delivery. 
However, 23(11.50%) females were directed to 
caesarean delivery, and the major cause behind the 
caesarean delivery was fatal distress 13(56.52%), 
followed by pathological cardiography and so on.  

Similarly, in the study performed by Khandelwal R 
et al., [13] and Abdelazin et al., [14] also majority 
of women were directed to natural vaginal delivery 
100(50%) and 92(76.7%) respectively. Parallel to 
previously available literature in the present study, 
we are also astonishing that not a single case was 
directed for caesarean section due to failed labor.  

In the present study, we observed that during active 
induction to delivery interval majority of women 
154 reported having the bishop score of ≥4 with the 
mean interval (in hours) of 9.78±4.82, and most of 
the women 106 reported to have the transvaginal 
cervical length of >25 with the mean interval (in 
hours) of 12.08±5.84. Abdelazim et al. [14] found 
similar predictability for the prolonged induction-
to-delivery interval. In their study, the best cut-off 
points for successful induction were 25 mm for the 
cervical length measured by TVS, and 5 for the 
modified Bishop’s score. When the cervical length 
was < 25 mm, and the modified Bishop’s score was 

> 5, the possibility of vaginal deliveries was 
increased. Our study demonstrates that within the 
active phase labor of 6 hours, the cut-off value for 
Bishop Score was >4 and the cut-off value for 
Cervix length by TVUS was <25. Both Bishop 
Score and cervical length are good predictors of 
successful induction of labour in nulliparous 
women, according to research conducted by 
Khandelwal R et al. [13]. However, Bishop Score 
had greater statistical significance than cervical 
length. Other cervical variables may be involved in 
predicting cervix maturity; this likely explains the 
results of this study.  

Furthermore, in order to forecast cervical ripening 
within 12 hours, Bahadori et al. [15] discovered a 
greater association between Bishop (0.001) and 
cervical length (0.04).  The threshold for cervical 
length was 19 mm, with a sensitivity of 66.7% and 
a specificity of 65%, while the cutoff for Bishop 
was 4, with a sensitivity of 57.9% and a specificity 
of 28.7%. Similar results were found by Cengiz H 
et al. [16]. Similarly, Parvin Bastani et al. [17] 
found that induction-to-delivery interval positively 
correlated with cervical length with P value of 
<0.001. They demonstrated that the ROC for 
cervical length was noticeably superior to the 
posterior cervical angle and Bishop Score. There 
have been similar studies, as performed by Park 
KH et al., suggesting that cervical length is a better 
predictor than the Bishop score [18]. 

The main finding of the present study indicates that 
during different phases of active induction, the 
median bishop score of 148 women was 5.0 for ≤6 
hours. However, of 52 women was 4.0 for >6 
hours. Similarly, during active induction to 
delivery, the median bishop score of 154 women 
was 5.0 for <24 hours. However, of 44 women was 
4.0 for ≤24 hours, and the mean cervical length of 
154 women was 24.91±5.89 for <24 hours, 
whereas, of 44 women was 29.7±5.98 for 
≤24hours. The station was the only factor in the 
Bishop score that was predictive of the likelihood 
of vaginal delivery, according to research 
conducted concurrently with the current study by 
Gomez et al. [20]. The best cut-off points for 
predicting successful induction were 4 for the 
modified Bishop's score and 24 mm for cervical 
length as determined by TVS. Similarly, Tan et al., 
[21] concluded that modified Bishop’s scores were 
predictors of the success of induction with optimal 
cut-off points of 20 mm for the cervical length and 
≤ 5 for the modified Bishop’s score. (Table 11) 

 
Table 11: Comparative chart for findings of the various studies: 

Study Year Case Concluding findings 
Present Study 2022 200 Present study suggested that the Bishop Score was superior in 

predicting the response to induction as compared to the 
cervical length measured by transvaginal ultrasonography. 
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Studies In 
Favour 

Khandelwal 
R et al., 
[13]  

2018 62 Best cutoff value for Bishop score to predict induction of 
labor within 6 h was more than 4 and best cutoff value for 
cervical length to predict induction of labor within 6 h was 
less than equal to 25 mm. Therefore, bishop score was more 
preferable as compared to the cervical length. 

Abdelazin 
et al., [14]  

2012 120 Both methods of cervical assessment (TVS-measured cervical 
length and modified Bishop's score) were significantly 
correlated with induction success. 

Bahadori F 
et al., [15] 

2013 101 The cervical posterior angle was a factor in predicting a 
vaginal delivery. Although cervical length, Body Mass Index 
(BMI), and parity were not predictors of a vaginal birth, they 
were excellent predictors of cervical ripening. 

Cengiz et 
al., [16] 

2012 84 In a homogenous group of patients whose labour was induced 
with prostaglandin E2, Bishop's scoring system was more 
accurate than ultrasonographic assessment of cervical length 
in predicting failure of induction. 

Studies In 
Against 

Bastani et 
al., [17]  

2011 200 Cervical length measured by transvaginal ultrasonography has 
the potential to replace the traditional Bishop score, provided 
that such a facility is available when required. 

Park KH et 
al., [18] 

2011 154 Bishop score without affecting the outcome of induction in 
nulliparae at term if the cut-off values used are a Bishop score 
4 and a cervical length 28 mm.  

 
Pros and Cons of the present study:   

Cons of the study involve the inability to blind the 
protocol. Placebo group was not used to explore the 
comparative effect. Due to a lack of literacy, most 
of primigravida women were biased toward home 
or hospital-based natural vaginal delivery. Hence, it 
was challenging to complete the follow-up of 
initially enrolled cases till acquiring the full term. 
Also, results were limited to a single tertiary care 
center that may not be generalized for all settings. 
Hence, it cannot be incorporated into the larger 
population. Further, a sample size of 200 for such a 
specifically important study was comparatively 
moderate. A larger sample size and multicentric 
study with high precision along with accuracy may 
be recommended for a more reliable interpretation 
of results. The study had several strengths. The 
research was conducted according to a registered 
protocol, and patients who discontinued their 
participation were excluded.  

Remarkable outcome of the present study: 

Specifically, the primary goal of this study was to 
compare prelabour transvaginal cervical length 
with modified bishop’s score in predicting 
successful labor induction. A number of 
investigations regarding, bishop score and cervical 
length in induction have been conducted, some of 
which have supported our findings and others 
which have been in opposition to them. We thank 
all of the researchers who have contributed to the 
existing literature. The current study suggests that 
Bishop Score was more appropriate in predicting 
the response to induction in comparison to the 
cervical length as obtained by the ROC curve. 
However, to moderate the findings and to 

overcome the confounders, we suggest a multi-
centric study. 

Limitations of the Study 

Our study had various limitations: 

• Sample size of 200 for such a specifically 
important study was comparatively moderate. 
A larger sample size and multicentric study 
with high precision along with accuracy may 
be recommended for a more reliable 
interpretation of results.  

• To bypass the confounders and increase the 
reliability, the study needs to evade additional 
variables like more parameters and, if possible 
control group. 

• Results were limited to single tertiary care 
center that may not be generalized for all 
settings. Hence, it cannot be incorporated into 
a larger population. 

• Further, our limited experience and only a few 
available literatures about comparative studies 
of Bishop Score and cervical length in 
predicting the response to induction, created a 
difficulty to choose a properly effective and 
safe protocol. 

• Also, due to a lack of literacy, most of 
primigravida women were biased for home or 
hospital-based natural vaginal delivery.  

Recommendations 

• Additional, studies should be conducted 
assessing similar concern in different 
perspectives with high exposure, to establish a 
strong and definitive outcome. 

• A larger study assessing similar issues, and to 
bypass the con-founders, multicentric study 
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with a comparatively higher sample size may 
be recommended. 

• With the help of the present study, we may say 
that, the bishop score was superior in 
predicting the response to induction as 
compared to the cervical length. 

Conclusion 

Based on the findings of this study, we can 
extrapolate that within the active phase labor of 6 
hours the cut-off value for Bishop Score was less 
than four; however, the cut-off value for Cervix 
length by TVUS was more than 25 mm with the 
level of significance in both the scenarios. It 
suggested that as per the receiver operating 
characteristic curve, the area obtained under the 
curve was more for bishop score than Cervix length 
by TVUS. Therefore, considering all the 
parameters the results of the present study may 
infer that, Bishop Score was superior in predicting 
the response to induction as compared to the 
cervical length measured by transvaginal 
ultrasonography. However, to bypass the 
confounders and increase the present research's 
efficacy, we recommend a resilient, multicentric 
study with a high descriptive sample size. 
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