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Abstract 
Objective: The objectives of the research were to evaluate the Bishop Score in women undergoing 
labor induction procedures followed by transvaginal sonography measurements of cervical length 
and to examine the contribution of transvaginal sonographic cervical assessment to the prediction 
of induction of labor outcomes. 
Method: For one year, 200 pregnant women who were having inductions at Hi-Tech Medical 
College & Hospital, Bhubaneswar participated in this prospective observational study. Prior to 
labor induction, all the women had transvaginal ultrasounds done to measure the cervical length 
and calculate the Bishop score. 
Results: This study has shown that 66.7% of singleton pregnancies with labor inductions at 36–
40 weeks of gestation resulted in a successful vaginal delivery within 24 hours of the induction. 
The study also showed that the pre-induction Bishop score and sonographically measured cervical 
length are significantly related to the time from induction to delivery; the higher the Bishop score 
and lower the cervical length, the greater the likelihood of vaginal delivery within 24 hours of 
induction. The ROC curve revealed that the best cutoff points for effective induction were ≥4 for 
Bishop score and 2.0 cm for cervical length. 
Conclusion: The success of labor induction was better predicted by transvaginal ultrasonography 
measurement of cervical length. 
Keywords: Bishop scores, cervical length, labor induction, Transvaginal sonography. 
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Introduction
The term "induction" refers to the stimulation 
of regular contractions in term pregnant 
women before to the commencement of 
labour that may or may not be accompanied 
by a ruptured membrane. Labor induction 
frequently starts with cervical ripening, a 

method that typically uses prostaglandins to 
soften and open the cervix, when it is closed 
and uneffaced [Figure 1 [1]. When the 
advantages of starting labour outweigh the 
disadvantages of continuing the pregnancy, 
induction is advised. Membrane rupture 



International Journal of Pharmaceutical and Clinical Research                                  e-ISSN: 0975-1556, p-ISSN: 2820-2643 

Mishra et al.                                International Journal of Pharmaceutical and Clinical Research   

985 

without labor, prenatal hypertension, 
oligohydramnios, an unconvincing foetal 
state, post-term pregnancy, and a number of 

maternal medical disorders, including 
chronic hypertension and diabetes, are some 
of the most prevalent indicators [2]. 

 
Figure 1: Labor Induction 

The success of vaginal birth after labour 
induction depends on a number of factors. 
Multiparity, a body mass index (BMI) of less 
than 30, a healthy cervix, and a birthweight 
of less than 3500 g are all favourable 
variables [3, 4]. Induction of labour is often 
required to end pregnancy in roughly 20% of 
pregnant women [5]. When the cervix is not 
prepared for induction, there is a higher 
probability of caesarean birth following 
labour induction [6]. Delivery occurring 
within 24 hours of induction is considered a 
successful induction of labor, and this 
depends on the cervix's length, location, 
softness, and dilation. Since its initial 
introduction in 1964, the Bishop score has 
remained the gold standard for determining 
whether to induce labour [7].  
The traditional digital examination is 
vulnerable to observer variability both within 
and between individuals. The supravaginal 
section of the cervix, which varies from 
woman to woman, makes up 50% of the 
cervical length. This portion's evaluation is 
challenging to digitally estimate and is quite 
individualized. Transvaginal ultrasound has 
been used to measure cervix length and 
predict the start, length, and result of labor as 
well as the obstetric outcome following labor 
induction. This approach has been contrasted 

with the Bishop score, which produced 
contentious outcomes [8]. 
The objectives of this research were to 
evaluate the Bishop score in women who 
were having inductions of labor followed by 
transvaginal sonography measurements of 
cervical length, as well as to see how well 
these measurements predicted how the 
induction of labor would go. 

Methods 
Study Design: This was a cross-sectional 
research where pregnant women who met the 
inclusion criteria and were admitted to Hi-
Tech Medical College & Hospital, 
Bhubaneswar for induction of labor were 
included in the study. The research was 
carried out for one year,  
Methodology: This was a prospective 
observational study that involved 200 
pregnant women who had been admitted to 
our hospital's antenatal unit for labor 
induction for a variety of reasons. Women 
who are pregnant and meet the inclusion 
criteria were included. Following a general 
physical and obstetric examination, a basic 
obstetric history was obtained. To assess the 
cervix and record the standard Bishops 
score—which examines a number of factors 
including cervical position, dilatation, 
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effacement, consistency, and station of the 
fetus’ head—a digital vaginal examination 
was performed. 
An experienced obstetrician performed a 
transvaginal scan on the woman using a 
diagnostic ultrasound machine and a TVS 
probe to measure the cervical length. The 
induction of labor was done in accordance 
with our hospital's regular procedures. For 
the purposes of this study, a successful 
induction was defined as a vaginal delivery 
within 24 hours of labor induction. 
Successful induction was defined as having 
entered the active stage within 24 hours of 
induction for individuals who underwent a 
cesarean section less than 24 hours after 
being induced. 
The first and foremost objective was to 
determine the optimum Bishops Score and 
cervical length cutoff values for transvaginal 
scanning in order to accurately forecast the 
outcome of successful labor induction. Mode 
of induction, the time between induction and 
delivery, and the delivery method are 
secondary. 
Sample Size: 200 pregnant women.  
Inclusion criteria: Singleton pregnancies 
have a gestational age of 36 to 40 weeks, a 
living fetus with a cephalic presentation, a 
patient who is not in labor, and membranes 
that are still intact. 
Exclusion criteria: Women who have had a 
previous cesarean surgery, women who have 
cpd, women who have hemorrhaged during 

pregnancy, women who have signs of a 
deformed fetus, and women who have PROM 

Statistical Analysis 
Microsoft Excel 2013 and SPSS statistical 
and multivariate analytic tools, version 2012, 
were used for the statistical analysis. The 
group of women was sorted roughly into 
quartiles based on their cervical length and 
Bishop Score. There was a linear regression 
analysis. The two factors were examined 
using multivariate Cox regression analysis as 
independent predictors of effective labor 
induction. Comparing the receiver operating 
characteristic curves for the two approaches. 
Throughout, two-sided p values were 
presented; p0.04 was regarded as statistically 
significant. 
Results 
200 people made up the entire research 
population. Prior to labor induction, the 
Bishop score was determined per vaginal 
examination and the cervical length by TVS. 
The ROC curve was used to determine the 
best cutoff for cervical length, which was 2.0 
cm, and for Bishop, which was ≥4. The many 
causes for labor induction are explained in 
the above table. Pregnancy-induced 
hypertension, gestational diabetes, 
oligohydramnios, and past dates were the 
most prevalent symptoms among the 
participants in this study. 
In the study population, vaginal births 
accounted for 77.2%, and cesarean births for 
22.8% [Figure 2]. 
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Figure 2: Percentage Vaginal Birth 

 
60% of the women in this study gave birth within 24 hours of induction, 25% gave birth between 
24 and 48 hours of induction, and 15% gave birth beyond 48 hours of induction [Table 1].  

Table 1: Based on the time from induction until delivery, individuals are distributed in the 
study. 

Induction to delivery interval Percentage  
<24 hours 60% 
25-48 hours 25% 
>48 15% 

70 of the 160 research subjects who had effective induction had a Bishop score of less than 2, and 
110 had a Bishop score of 3 or higher. In contrast, 28 of the 40 unsuccessful inductions had a score 
of 3 or higher and a score of less than 12. This statistically significant disparity between the 
proportion of successful and unsuccessful candidates. 
85.2% of research participants had successful inductions when the cervical length was less than 
2.0 cm, as opposed to those with cervical lengths greater than 2 cm, who had lower success rates. 
Given that the p-value is 0.002, the difference in the proportion of successful and unsuccessful 
participants was statistically significant. This demonstrates that the likelihood of a successful 
induction increases with decreasing cervical length. 
With a sensitivity of 61% and a specificity of 86%, the cervical length cut-off value with the best 
ability to predict a successful induction of labor was 2.0 cm. The Bishop score's cutoff value of 4 
had a sensitivity of 62% and a specificity of 56%, making it the greatest indicator of successful 
induction of labor [Table 2]. 
Table 2: Analysis of the sensitivity and specificity of the main indicators of successful labor 

induction. 
Primary outcome 
measures 

Sensitivity 
(%) 

Specificity 
(%) 

Positive predictive 
value (%) 

Negative predictive 
value (%) 

TVS cervical 
length ≤2.0 cm 

61% 87.40% 85.2% 64.0% 

Bishop score ≥4 63.5% 57.6% 64.7% 56.4% 

77%

23%

Percentage

Vaginal Birth
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Discussion 
200 pregnant women who were admitted to 
our hospital's antenatal ward for labor 
induction participated in this prospective 
observational study. A systematic evaluation 
conducted by Crowley P et al. revealed that 
over 20% of women who had an induction 
delivered their babies through cesarean 
section [9]. According to research by 
Vallikkannu P et al, emergency cesarean 
deliveries (14.5%) had a greater prevalence 
of intraoperative difficulties than elective 
cesarean deliveries (68%) [10]. 
Bishop Score is a typical method for 
determining if the cervix is favourable for 
induction of labour. In a closed cervix, digital 
examination makes it difficult to detect 
effacement that begins at the internal os. In 
this case, transvaginal sonography can be 
used to quickly determine the cervical length. 
This study compared transvaginal 
sonography for determining the cervical 
length and digital examination for 
determining the Bishop Score in women who 
were having term labour induced. 
This study has shown that successful vaginal 
birth within 24 hours of labour induction 
happened in 66.7% of singleton pregnancies 
at 36–40 weeks of gestation. The study also 
showed that the preinduction Bishop score 
and sonographically measured cervical 
length are significantly related to the time 
from induction to delivery; the higher the 
Bishop score and lower the cervical length, 
the greater the likelihood of vaginal delivery 
within 24 hours of induction. 
A more accurate indicator of a successful 
induction of labour was TVS cervical length. 
Tan et al. compared digital examination and 
transvaginal sonography for determining the 
Bishop score in women undergoing term 
labour induction. They came to the 
conclusion that sonographic cervical length 

measurement is more tolerable than digital 
examination [11]. In this study, roughly 
77.2% of the women delivered vaginally and 
22.8% received caesarean section after 
labour was induced. CPD in labor, a failed 
induction, and foetal distress were the usual 
causes for caesarean delivery. The 
prevalence was between 60 and 74% in the 
investigations by Pandis et al, Cubal et al, 
and Ranjana et al, but only 40% in the study 
by Roshan et al [12–15]. 
In this study's sample population, 61.2% of 
women gave birth within 24 hours, 25% 
between 24 and 48 hours, and 12.6% after 48 
hours. Contrary to research by Park et al., 
only 59% of women who had vaginal 
deliveries in our study were effectively 
induced and delivered within 24 hours of 
induction [16]. 
The best cut-off point for the prediction of a 
successful induction, according to the 
receiver operating characteristic (ROC) 
curves, was 4 for the Bishop score, with a 
sensitivity of 63% and a specificity of 56%, 
and 2.0 cm for cervical length, with a 
sensitivity of 61% and a specificity of 86%. 
In contrast to the 40 unsuccessful inductions, 
where 28 participants had scores less than 2.5 
cm and 12 participants had scores more than 
2.0 cm, 90 people in the 160 successful 
inductions had cervical measurements less 
than 2.0 cm and 70 participants had scores 
greater than 2.0 cm. Because the p value is 
0.002, the difference between the proportion 
of successful and unsuccessful was 
statistically significant. 
According to this study's sensitivity and 
specificity tests, Bishop Score is not a more 
accurate predictor of a successful vaginal 
birth than ultrasonography cervical length. In 
an investigation by Gomez et al [20]. The 
optimum cut-off for cervical length was 2.4 
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cm and a modified Bishop score of 4, and in 
a study by Shreya et al, it was 2 cm and a 
score of 4 for Bishop score [17,18]. Tan et al., 
discovered that a cutoff value for the cervical 
length of 2 cm had an 80% sensitivity rate 
and a Bishop Score of more than 5 had a 64% 
sensitivity rate. They came to the conclusion 
that both the cervical length and the Bishop 
Score are reliable indicators of the 
requirement for a cesarean delivery after 
labor induction [11]. 
Bishop score and cervical length are 
connected, according to Pandis et al, but 
cervical length is a stronger indicator of a 
successful labour induction (R value cervical 
length=0.70 >R value, cervical length=0.51; 
p0.0001) [16]. The two parameters were also 
examined by Ware and Raynor, who 
concluded that cervical length was a better 
indicator of a successful induction of labour 
(R value cervical length=0.69 >R value 
BS=0.65). Our investigation produced 
comparable findings [19-21]. 
To evaluate and compare Bishop score with 
other measures to determine cervical ripening 
prior to labour induction, a Cochrane review 
was recently published. They came to the 
conclusion that neither modality was better 
than the other when compared to transvaginal 
ultrasound, that transvaginal ultrasonography 
is not practical in resource-poor situations, 
and that additional research is required to 
address problems and cutoff points.22 Our 
study's findings agree with those of Gomez et 
al, Yang et al, and Tan et al in the ROC 
curves, although Pandis et al concluded that 
Bishop score and cervical length were 
independent predictors of successful labour 
induction [11,12,20–23]. Bishop Score's 
lower success rate estimates as compared to 
cervical length may be due to the fact that 
digital exams aren't always able to accurately 
gauge how the internal os changes when the 
external os is closed. In this instance, it would 
be challenging to determine the internal os 
arrangement and the total length of the cervix 

alone from palpation. The length of the latent 
phase may not be affected equally by all of 
the Bishop score's components. Bishop score 
is determined by palpating the vaginal part of 
the cervix, however the uterine cervix 
dynamically changes before or during labor, 
beginning with the internal OS and moving to 
the external OS. 
Bishop Score's less accurate forecasts of 
effective induction when compared to 
cervical length could have several causes, 
including the fact that digital exams cannot 
accurately measure how the internal os 
changes when the external os is closed. By 
palpation alone, it would be challenging to 
determine the internal os arrangement and the 
full length of the cervix in this circumstance. 
The multiple Bishop score components might 
not have an equal impact on the latent phase's 
duration.  
The vaginal section of the cervix is palpated 
to determine the bishop score, however the 
dynamic changes of the uterine cervix 
happen before or during delivery, starting 
from the internal OS and moving to the 
external OS. The ordinal scale, as opposed to 
the continuous scale, is used for bishop 
scoring, which may have lowered its 
quantification. The possibility of 
interobserver and intraobserver variances is 
higher for the bishop score. 
The sensitivity for cervical length was not 
significantly higher despite the fact that it 
was superior to Bishop score in the 
assessment of labour induction. This could be 
explained by the fact that only the latent 
phase of labour—and not the active phase—
should be connected with cervical length. 
Consequently, a lengthier latent phase of 
labour may occur for women whose cervical 
length was lengthy at the time of induction. 
Additionally, additional elements including 
cervical resistance, uterine contractions, and 
forward pressure on the foetus' head may also 
have an impact on how quickly the latent 



International Journal of Pharmaceutical and Clinical Research                                  e-ISSN: 0975-1556, p-ISSN: 2820-2643 

Mishra et al.                                International Journal of Pharmaceutical and Clinical Research   

990 

phase of labour progresses. The active phase 
and second stage of labour were substantially 
correlated with factors such maternal stature, 
foetal weight, and primipara [16]. 

Limitation 
The current study's limitation was that all 
Bishop Score components were not 
individually examined to determine which 
could be a more accurate predictor of the 
outcome of labor induction. We excluded 
from our study a number of cervix-related 
factors that would have improved the 
predictability of TVS assessment, such as 
dilatation, wedging, angulation, etc. Cervix 
assessment was not possible in all cases 
between the time of assessment and induction 
at a set interval. 
Conclusion 
Transvaginal ultrasonography measurement 
is simple to perform with little discomfort for 
the patients, and it is helpful in predicting 
induction response. Cervical length can be 
measured quantitatively and objectively 
using sonography, and interobserver 
variation is minimal. But individuals 
conducting this measurement ought to be 
properly trained.  
Bishop Score evaluation of the cervix using 
digital inspection does not require any 
additional costs, tools, or training. The 
majority of effective inductions occur in 
patients between the ages of 21 and 30, with 
cervical lengths under 2.0 cm and Bishop 
scores below 4. The cervical length has been 
shown to be a reliable indicator of a 
successful induction. 
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