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Abstract:  
Objectives: To evaluate whether vaginal pH alters the efficacy of dinoprostone gel for induction of labor, to find 
out whether vaginal pH affects cervical ripening and Bishop’s score prior to induction, and to evaluate whether 
parity or age affects vaginal pH. 
Materials and Methods: This prospective study was conducted at a tertiary care center in Kolkata for a period 
of 18 months, and included 200 women undergoing induction with dinoprostone gel. Participants were categorized 
based on vaginal pH: Group A (pH ≤4.5) and Group B (pH >4.5). The primary outcomes that were assessed 
included changes in Bishop’s score, time to active labour, and mode of delivery. 
Results: The majority of participants were aged 21-25 years, with a significant association found between higher 
vaginal pH and gravidity (P=0.002). Group B demonstrated greater mean changes in Bishop’s score after 12 hours 
(5.70 vs. 4.19), a lower need for repeat gel (57.34% vs. 78%), and a shorter induction-to-active labour duration 
(13.97 vs. 17.98 hours) compared to Group A. Furthermore, caesarean section rates were notably lower in Group 
B (24.26% vs. 51.5%). 
Conclusion: The study concludes that parity affects vaginal pH, which in turn significantly impacts labour 
induction outcomes with dinoprostone gel. Higher vaginal pH correlates with improved induction success, 
prompting further research to explore this relationship in a larger, randomized context. These findings indicate 
that higher vaginal pH positively influences the efficacy of dinoprostone gel in labour induction. The results align 
with some of the previous studies highlighting the role of vaginal pH in drug release and absorption, suggesting 
that measuring vaginal pH could enhance patient selection and improve induction outcomes. 
Keywords: Efficacy, pH, Dinoprostone, Cerviprime Gel, Labour Induction. 
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the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0) and the Budapest Open Access Initiative 
(http://www.budapestopenaccessinitiative.org/read), which permit unrestricted use, distribution, and reproduction in any medium, provided 
original work is properly credited. 
Introduction 

Induction of labour is a medical intervention aimed 
at artificially initiating uterine contractions to facili-
tate cervical dilation, effacement, and ultimately the 
birth of the baby. This is relevant for pregnancies at 
or beyond fetal viability [1], with 10-33% of preg-
nancies requiring induction [2]. Over the last 15 
years, the prevalence of labour induction has nearly 
doubled [2]. Successful induction is defined as 
achieving a vaginal delivery within 24 to 48 hours 
post-induction, heavily influenced by cervical con-
dition. An unfavorable cervix can lead to failed in-
duction, necessitating operative vaginal delivery or 

caesarean section [3]. Indications for labour induc-
tion include post-term pregnancy, rupture of mem-
branes without labour, preeclampsia/eclampsia, and 
maternal medical conditions like chronic hyperten-
sion, diabetes, and chronic renal disease. Prior to in-
duction, it is crucial to confirm fetal lung maturity, 
gestational age, and fetal position. Methods of in-
duction are classified into pharmacological and non-
pharmacological approaches. Non-pharmacological 
methods include surgical and mechanical tech-
niques, as well as natural methods. Pharmacological 
options include oxytocin and prostaglandins (such 
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as Misoprostol E1 and Dinoprostone E2). Notably, 
the use of prostaglandins has been shown to enhance 
rates of successful vaginal deliveries while reducing 
caesarean sections and improving maternal satisfac-
tion. Prostaglandins are essential for stimulating 
uterine contractions and facilitating cervical ripen-
ing. Specifically, the E and F series of prostaglan-
dins are pivotal during labour and postpartum. Pros-
taglandin E series, in particular, is more effective in 
cervical ripening due to the constant presence of 
their receptors in myometrial tissue, unlike oxytocin 
which requires receptor induction later in preg-
nancy. Current clinical use involves synthetic pros-
taglandins, with natural forms like PGE2 and PGF2α 
retaining their molecular structure. 

Vaginal pH, typically between 3.8 and 4.8, can in-
fluence drug ionization and absorption, thereby af-
fecting clinical outcomes [4,7]. Studies indicate that 
vaginal pH may impact the efficacy of controlled-
release PGE2 vaginal inserts and gels, particularly 
in cervical priming or labour induction [5,6,9,10]. 
Additionally, variations in vaginal pH have been 
linked to preterm delivery, suggesting a broader role 
in cervical ripening. 

The objectives of this study are to evaluate whether 
vaginal pH alters the efficacy of dinoprostone gel for 
induction of labor, to find out whether vaginal pH 
affects cervical ripening and Bishop’s score prior to 
induction, and to evaluate whether parity or age af-
fects vaginal pH. Understanding these interactions 
could enhance patient selection for PGE2 induction 
and reduce instances of failed induction, ultimately 
improving maternal and fetal outcomes. 

Materials and Methods 

This is an institutional based prospective study 
conducted in the dept. of Gynaecology and 
Obstetrics at a tertiary care centre in Kolkata for a 
period of 18 months. Study population were women 
undergoing induction of labour with dinoprostone 
gel for medical/obstetric indication. Sample size is 
200 (minimum calculated was 99.4 pq/l2) and 
sample design was purposive. 

Inclusion criteria of the study: an unfavourable 
cervix with a Bishop’s score of < 5, singleton 
pregnancy with vertex presentation and no 
contraindication to vaginal delivery, reassuring fetal 
heart rate.  

Exclusion criteria of the study: known 
hypersensitivity to prostaglandins, placenta previa, 
suspected chorioamnionitis, parity of >3, previous 
caesarean delivery or a history of uterine surgery, 
previous attempted induction of labour, cephalo-
pelvic disproportion. 

The following parameters were evaluated for each 
selected case: demographic details, previous 
obstetric history, details of the current pregnancy, 
Bishop’s score, mode of delivery and neonatal 

outcomes. The study tools used in this study were: a 
pre-designed, pre-tested proforma for data 
collection, hospital records such as Operation 
Theatre (OT) notes and labour room records.  

Before other examinations were performed, each 
participant underwent a speculum examination and 
vaginal pH value was assessed. Patients were di-
vided into two groups, Group A & Group B, on the 
basis of their vaginal pH. Group A included patients 
with vaginal pH ≤4.5 and Group B included those 
with vaginal pH >4.5. A vaginal examination was 
then performed to determine the Bishop’s score. Af-
ter ruling out all contraindications Dinoprostone gel 
was applied endocervically. Following application, 
the patient was instructed to remain recumbent for at 
least 30 minutes. The patient was then continuously 
monitored. 

After 6 hours, depending on Bishop’s Score and 
uterine contractions, either PGE2 gel was repeated 
(maximum 3 doses) or labour was augmented as per 
labour room protocol. The time taken to enter into 
active phase of labour was assessed. The differences 
between the groups with respect to age, parity, pre-
induction Bishop’s Score, need for a second induc-
tion, time to enter into active phase of labour and the 
final mode of delivery were compared and analysed. 
Birth weight, Apgar score and any neonatal compli-
cations, if present, were noted. Baseline and out-
come data were compiled in Microsoft Excel spread-
sheet (office 2021). Numeric values were expressed 
as mean ± SEM and ordinal values were expressed 
as number (percentage). Chi-square tests, student’s t 
test, were used to calculate the “p” value. A “p” 
value of <0.05 was considered to be statistically sig-
nificant. Data was interpreted using Statistical Pack-
age for Social Sciences software (version 22). Ethi-
cal approval was obtained from institutional ethics 
committee (Reference No.-MC/Kol/IEC/Non-
spon/730/12). Informed written consent was ob-
tained from each patient/guardian. 

Results and Analysis 

Induction efficacy was assessed by the need for a re-
peat Dinoprostone gel. In Group A, 50 patients 
(78%) required a second gel, whereas in Group B, 
78 patients (57.34%) needed a second gel (Table 1). 
A significant association was noted between vaginal 
pH and the need for a second gel, with lesser require-
ments in the higher pH group (57.34%). 

Regarding the time taken from induction to active 
labour, Group A had a mean duration of 17.98 hours 
(SEM: 0.53) compared to 13.97 hours (SEM: 0.29) 
in Group B (Table 2). A significant association was 
found between vaginal pH and the induction-to-ac-
tive labour duration, with shorter times recorded in 
the higher vaginal pH group. Caesarean section rates 
varied significantly between groups; in Group A, 
51.5% (33 patients) underwent a Caesarean section, 
compared to only 24.26% (33 patients) in Group B, 
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while the remaining had vaginal delivery (Figure 3). 
A significant correlation existed between Caesarean 
section rates and vaginal pH, indicating lower rates 
of Caesarean Section in the higher pH group.  

The initial Bishop’s scores indicated that 34% of pa-
tients had a score of 3, and 34% had a score of 4; 
27% had a score of 2, and 5% had a score of 1 (Fig-
ure 1).   

Group A's mean initial Bishop score was 2.81 (SEM: 
0.10), while Group B's mean was 3.04 (SEM: 0.79). 
There was no significant association between vagi-
nal pH and the initial Bishop score. The Mean 
Bishop Score Change for Group A was 4.19 (SEM: 
0.25) and for Group B, it was 5.70 (SEM: 0.16) (Fig-
ure 2). A significant correlation was observed 

between vaginal pH and the change in Bishop’s 
score after 12 hours, with a greater score change in 
the higher vaginal pH group. The study population 
was predominantly comprised of patients aged 21-
25 years, accounting for 66% of the sample. The 
mean age for Group A was 23.67 years (SEM: 0.32), 
while Group B had a mean age of 23.72 years (SEM: 
0.21) (Table 2). No statistically significant associa-
tion was found between maternal age and the two 
groups.  67.5% of patients were multigravida, while 
32.5% were primigravida (Table 2). A significant 
association was identified between vaginal pH and 
gravidity, with higher parity subjects exhibiting a 
higher vaginal pH (>4.5) (P=0.002). 

 

 
Figure 1: Pie chart distribution of initial Bishop's Score (in %) 

 
Table 1: Comparison between two groups for Second Dinoprostone gel repeat for induction (p=0.004) 

 Group A Group B 
Yes (2nd gel given) 50 (78%) 78 (57.34%) 
No (2nd gel not given) 14 (22%) 58 (42.66%) 

 
Table 2: Comparison between two groups with respect to Induction to active labour duration (hours), age 

(years) and gravidity 
 Group A Group B p value 
Induction to active labor mean ± SEM (hours) 17.98 ± 0.53 13.97 ± 0.29 0.0001 
Age mean ± SEM (years) 23.67 ± 0.32 23.72 ± 0.21  0.897 
Gravidity mean ± SEM  1.64 ± 0.087 2.07 ± 0.065  0.002 
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Figure 2: Bar Diagram showing Mean Bishop’s Score Change (after 12 hours) (p=0.001) 

 

 
Figure 3: Bar diagram comparison between two groups for Mode of Delivery (p=0.0001) 

 
Discussion 

This study investigates the effect of vaginal pH on 
labour induction using Dinoprostone gel and the 
subsequent labour outcomes, and the primary 
indication for induction was postdatism, followed by 
oligohydramnios and gestational hypertension. A 
significant difference was noted with respect to 
gravidity, with a higher mean gravidity in the group 
with elevated vaginal pH (Group B).  

The higher vaginal pH group (pH > 4.5) (Group B) 
demonstrated a greater mean change in Bishop’s 
score after 12 hours, reduced need for a second 
Dinoprostone gel, shorter time to enter active labour, 

and higher rates of vaginal delivery as compared to 
the lower vaginal pH group (pH < 4.5) (Group A).  

Johnson et al. examined the in vitro release of PGE2 
from various commercially available preparations, 
reporting a higher release of prostaglandins at 
elevated pH levels [5].  

In response to that, AVG Taylor noted that the acidic 
environment encountered at term delays PGE2 
release, and a significant increase in pH might 
explain the occasional cases of uterine 
hyperstimulation associated with this preparation 
[12]. MacDonald and Weir [7] later detailed the role 
of pH in the dissolution of PGE2 in vitro, finding 
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that higher PGE2 release occurred from hydrogel 
pessaries at pH levels between 6.5 and 7.5. At pH 
7.5, PGE2 is predominantly ionized (pKa 4.9), 
potentially diminishing its absorption.  

Lyrenas et al. (2001) demonstrated that the PGE2 
release rate in women with premature rupture of 
membranes (PROM) was non-linear; rather, it 
depended on vaginal pH, with faster release rates at 
higher pH levels [10]. Conflicting results were 
presented in Ramsey et al.'s studies conducted in 
2002 and 2003. The 2002 study, which utilized 
PGE2 gel, found a significant association between 
higher vaginal pH and shorter times to enter active 
phase, achieve full dilation, and delivery [8]. 
Conversely, the 2003 study using a PGE2 vaginal 
insert found no significant associations [9]. 

Basirat et al. (2007) reported that while the average 
duration of the latent phase did not differ 
significantly between low and high pH groups, the 
active phase duration was significantly shorter in the 
high pH group (p=0.019) [11]. Additionally, no 
differences were observed in caesarean section rates 
between women with low or high vaginal pH [11]. 
Onen et al. (2008) found that in the high vaginal pH 
group, the change in Bishop score over 12 hours 
following the first Dinoprostone vaginal insert was 
statistically higher than in the low pH group (5.5±3.4 
versus 3.9±3.3, p<0.05) [13].  

However, no significant differences were noted in 
time to active labour or time to complete delivery 
between the two groups [13]. Poomalar GK et al 
(2021) reported that there was no significant effect 
of change in vaginal pH on effectiveness of 
intracervical PGE2, nor was there was any 
significant association between vaginal pH and time 
from induction to active labour as well as time from 
induction to delivery [14]. Similarly, there was no 
significant association between mode of delivery 
and oxytocin usage with vaginal pH in labour. 

Overall, while some studies suggest a relationship 
between vaginal pH and the efficacy of 
Dinoprostone, the findings across the literature are 
not entirely consistent, implying the need further 
research. Additional randomized studies are needed 
to compare the effectiveness of vaginally 
administered PG inserts and intracervical PGE2 gels 
in labour induction, specifically examining their 
impact on vaginal and cervical pH.  

Conclusion 

In conclusion, this study suggests that parity 
influences vaginal pH, which significantly impacts 
induction of labour by using Dinoprostone gel. 
Higher vaginal pH is associated with a better 
response to a single induction, a greater mean 
change in Bishop’s score after 12 hours, reduced 
need for a second Dinoprostone gel, shorter time to 
enter active labour, and higher rates of vaginal 

delivery. Thus, measuring vaginal pH prior to 
induction may serve as a valuable tool for predicting 
labour outcomes in patients undergoing induction 
with PGE2 gel.  
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