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ABSTRACT

Aims: Post-term pregnancy has been associated with 
increased perinatal mortality and morbidity. Induction 
of labor is most challenging in nulliparous women with 
prolonged pregnancy. Although many methods are 
used to ripen the cervix before induction is attempted, 
there are little consensus on the best method. Our study 
compared the efficacy, acceptability, and safety of keeping 
transcervical catheter in situ for 12 hours versus 24 hours, 
for cervical ripening in healthy nulliparous women with 
an unfavorable cervix.

Methods: A non-blind randomized controlled trial was 
conducted in two groups of healthy primigravida with 
singleton pregnancy. Selected females were randomized 
into two treatment groups. Foley catheter was introduced 
to the space between the amniotic membrane and 
the lower segment of the uterus. Bishop’s scores were 
assessed after completion of 12 hours and 24 hours in 
the respective groups. The possible maternal and fetal 
adverse reactions of the procedure were assessed.

Results: There was no statistically significant difference 
in Bishop’s score, duration of labor and caesarean section 
rate in two groups. The Apgar score at 5 minutes, rate 
of special care baby unit admission, and neonatal sepsis 
were comparable in both groups. There were significantly 
more culture positive urinary tract infections seen in 
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women in the 24 hour group compared to the 12 hour 
group.

Conclusion: According to our study there were no major 
differences in effectiveness, acceptability and maternal 
and fetal side effects in compared groups. Culture positive 
urinary tract infections were slightly increased among the 
women in the 24 hour induction group.
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INTRODUCTION

The mean duration of a human pregnancy is 280 days 
from the first day of the last menstrual period. Post-term 
pregnancy is defined as gestation that has progressed 
beyond 294 completed days [1]. Post-term pregnancy 
is associated with increased perinatal mortality and 
morbidity as well as maternal morbidity [2, 3]. Fetal 
macrosomia, intrapartum fetal distress, meconium 
aspiration syndrome, shoulder dystocia, and post-
maturity syndrome are the main causes for perinatal 
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morbidity in prolong pregnancy. The perinatal morbidity 
in post-term pregnancy is primarily due to the placental 
insufficiency towards term [3, 4].

The obstetric complications associated with post-
term pregnancy are mainly due to an unfavorable cervix 
at the time induction. This leads to prolonged labor, 
post-partum hemorrhage and traumatic vaginal birth 
due to instrumental delivery. These poor maternal and 
fetal outcomes may increase antenatal testing between 
40 weeks and 42 weeks of gestation, and labor inductions 
with cervical ripening before 42 weeks of gestation [5]. 
Induction of labor is defined as the use of artificial 
methods to commence labor before spontaneous onset 
of labor. When the benefits of induction outweigh the 
risk to continue with a pregnancy, the induction of 
labor is considered. Even though, labor induction is one 
of the commonest procedures in obstetrics, occurring 
in up to 30–35% of pregnancies, over 40% of all cases 
result in induction failure due to the induction of an 
unfavorable cervix at the time of induction [6]. The 
success of labor induction depends mainly on cervical 
favorability before commencement of the induction. 
With the most favorable outcomes occurring in cervices 
which are soft, effaced, and modified Bishop’s score of 
more than 6 [7].

Although there are several methods used for pre-
induction and ripening of the cervix, there is little 
evidence on the best method to be used in nulliparous 
women with prolonged pregnancy. The optimal 
method for cervical ripening in these women has not 
being described specifically [8]. Pharmacological and 
mechanical agents are use as cervical ripening methods. 
Prostaglandin E2 imitates normal cervical ripening 
and it enhances the oxytocin action on myometrium 
by increasing the oxytocin receptor sensitivity on 
myometrium. As it increases the likelihood of vaginal 
delivery to within 24–48 hours, vaginal prostaglandins 
have become the most commonly used pre-induction 
method in most industrialized countries. In addition 
to the membrane sweeping, the intracervical Foley 
catheter is inserted in order to achieve cervical ripening. 
It has the capacity to modify the cervical status, by 
possible release of prostaglandins, but has limited 
effect on uterine contraction [9]. The WHO guideline 
recommends the intracervical Foley catheter as one 
of the first-line methods of labor induction, and the 
number of Foley catheter inductions is increasing 
worldwide, especially in poor economic countries [1]. 
Prostaglandin E2, vaginal pessaries, or vaginal gels are 
more expensive than Foley catheters as pre-induction 
procedures. Additionally, Foley catheter induction has 
more favorable secondary outcomes compared with 
prostaglandin E2 induction, in terms of fewer cases of 
uterine hyperstimulation, intrapartum fetal asphyxia, 
and neonatal intensive care admissions [10]. Hence, the 
popularity of intracervical Foley catheter procedure is 
mainly due to cost effectiveness and relative reduction 

of frequency of adverse effects compared to the 
pharmacologic ripening methods such as prostaglandins 

[11].
Recent studies show that failed inductions still 

occur following Foley catheter balloon ripening [12]. 
This prompted further studies, which evaluated the 
effectiveness of Foley catheter induction with various 
modifications, such as, using double balloon catheters 
instead of single balloon catheters, by increasing the 
volume of the Foley catheter bulb and the use of a 
transcervical Foley catheter with extra-amniotic saline 
infusion [13–15]. Although, it is recommended to keep the 
Foley catheter in situ for 12 to 24 hours [16]; no study has 
compared the effectiveness and safety of the procedure for 
these two time periods. This randomized controlled trial 
compared the efficacy, patient satisfaction, and safety of 
keeping transcervical Foley catheter for 12 hours versus 
24 hours for cervical ripening in nulliparous women with 
prolonged pregnancy.

MATERIALS AND METHODS

A randomized controlled trial was carried out including 
two groups of healthy primigravida with singleton 
pregnancy. The study was carried out at Colombo North 
Teaching Hospital Ragama, Sri Lanka, between August 
2019 and April 2020. Twenty to thirty five years old 
nulliparous women with reliable pregnancy dating that 
includes a first trimester ultrasound scan between 10 
weeks and 6 days and 13 weeks and 6 days were recruited 
to the study when they attended the antenatal clinic 
following 36 weeks of gestation. They were given an 
appointment for labor induction at 40 weeks and 3 days 
of gestation, as is the standard practice in our unit. Forty-
six women declined to participate to the study. 

Participants, who consented for the study, were 
admitted to the antenatal ward at 40 weeks and 3 days of 
gestation. Inclusion criteria for the study were singleton 
pregnancy, intact membranes, cephalic presentation and 
a reassuring fetal cardiac status by cardiotocography. 
Exclusion criteria were presence of painful uterine 
contractions (>1 in 30 minutes), antepartum hemorrhage, 
known gross fetal anomalies, and placenta previa. The 
presence of other contraindications to vaginal delivery 
was also considered as exclusion criteria. Two hundred 
sixty women did not meet the inclusion criteria and 
excluded from the study.

All women who met the eligible criteria were 
examined at 40 weeks and 3 days of gestation to assess 
the cervical status. Those who had a cervix which can 
permit the tip of the Foley catheter and modified Bishop’s 
score [17] less than 5 were invited to participate in the 
investigation. The selected females were randomized into 
two treatment groups, using simple block randomization, 
with a computer generated randomization list with 
random number generator option in SAS statistical 
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package (SAS Inc. version 15.1 for windows). Randomly 
selected participants were assigned to either the 12 hours 
Foley catheter group or 24 hours Foley catheter group 
according to the number generated by the software.

Bishop’s scores of the participants were assessed and 
the characteristics of the cervix (dilatation 0–3 points, 
effacement 0–3 points, station 0–3 points, consistency 
0–2 points, and position 0–2 points) was recorded before 
the intervention. Participants were positioned in dorsal 
lithotomy position and Cusco’s bivalve self-retaining 
speculum was introduced to allow adequate visualization 
of the external cervical os of the cervix. Moreover, the 
cervix cleansed with 10% povidine iodine solution.

The interviewer introduced No 18, 30 mL Foley 
catheter tip into the space between the amniotic 
membrane and the lower segment of the uterus with 
an artery forceps under direct vision with satisfactory 
lighting. Catheter bulb was inflated up to 30 mL with 
distilled water. The Foley catheter taped with minor 
traction to the participant medial aspect of the thigh. 
Fetal monitoring by cardiotocography performed after 
inserting the catheter. The procedure abandoned and 
Foley catheter was removed in cases of spontaneous 
rupture of the membranes, significant vaginal bleeding, 
major discomfort or pain, and two unsuccessful trials to 
introduce Foley catheter into the cervical canal.

Routine antenatal care was given to both groups. 
Bishop’s scores were assessed after completion of 12 hours 
and 24 hours in the respective groups. Participants were 
sent to the labor room for induction of labor. Oxytocin 
infusion was commenced two hours following rupture 
of the amniotic membrane. Labor was managed by the 
intern medical officers, senior house officers, registrars, 
midwifes, nurses, and by obstetrician. Assessment of the 
labor was conducted with the partogram and the existing 
protocols of the unit.

Oxytocin infusion adjusted as required to maintain 
three to five regular moderate to strong contractions 
per 10 minutes duration. Continuous cardiotocography 
used throughout the established labor, and any 
cardiotocographic abnormality was recorded. In addition, 
color of the amniotic fluid documented in each vaginal 
examination.

Occurrence of five of more contractions in 10 
minutes for two consecutive 10 minutes period or 
a contraction lasting at least 2 minutes considered 
as uterine hyperstimulation. Persistently reduced 
baseline variability, atypical variable decelerations, 
or late decelerations considered non-reassuring 
cardiotocography. Since there was no standard definition 
for failed induction of labor, cervical dilatation less than 
5 cm after 8 hours of strong contraction was taken as 
failed induction. The possible adverse reactions of the 
procedure were assessed during cervical ripening, in 
labor and in puerperium including, vaginal bleeding, 
severity of the pain, uterine hyperstimulation, maternal, 
and neonatal infections. Twelve hours after and 24 

hours after the Foley insertion in 12 hour group and 24 
hour groups the degree of discomfort was assed using 
Wong-Baker FACES Pain Rating Scale [18].

The sample size calculation was performed considering 
the primary outcome of the study. In this study Bishop’s 
scores at the time of induction were considered as primary 
outcome [19]. It has been done according to calculation 
criterion described elsewhere keeping 10% drop rate 
as well. The level of significance and power of test were 
set as 0.05% (p<0.05) and 0.8 (80%), respectively. To 
achieve this power, the study needed a sample size of 109 
for each arm.

Interviewer estimated the Bishop’s scores at 12 
hours and 24 hours after insertion of transcervical 
Foley catheter in both groups separately. In addition 
to that, induction to delivery time, spontaneous 
catheter expulsion rate, duration of the labor, vaginal 
delivery rate, cesarean section rate, failed induction 
rate, number of vaginal examination during the 
labor, severity of pain and bleeding during cervical 
ripening, meconium stained liquor, cardiotocography 
abnormality during labor, maternal pyrexia during 
labor, and maternal and neonatal pyrexia rate during 
immediate (within three days) post-partum period, 
admission to the special care baby unit and antibiotic 
usage has been evaluated and documented in the data 
extraction sheet.

Both parametric and non-parametric data analysis 
techniques were employed depending on the distribution 
of data sets. Categorical data combined to obtain 
absolute and relative frequencies and percentages. 
While continuous data presented as means and standard 
deviations (SD). Chi-squared test was used to analyze 
the frequencies of the nominal variables in the cross 
tables where data distribution is normal, whereas 
Fisher’s exact test was used as the non-parametric test. 
Continuous data has been analyzed with the student 
t-test. In all cases, a p value of <0.05 was considered as 
statistically significant and the analysis was performed 
using the Statistical Package for Social Sciences (SPSS, 
USA) computer programme. Postgraduate Institute of 
Medicine in Sri Lanka approved the study and the ethical 
review committee of the Faculty of Medicine University 
of Kelaniya in Sri Lanka approved this study without 
alterations.

RESULTS

Recruitment

During the study period, 561 women were interviewed 
and 301 women had inclusion criteria. Forty six women 
declined to participate. Of the 255 women recruited, 13 
women discontinued their induction during catheter 
insertion due to failed insertion. Of these 13 women, 
11 of them were in the 12 hour induction group and 2 
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of them were in the 24 hour induction group. A total of 
120 women received Foley catheter in the 12 hour group 
and 122 women received Foley catheter in the 24 hour 
induction group. Out of 122 women in 24 hour induction 
group 2 women demanded removal of catheter soon 
after the insertion due to the pain and discomfort. Thus, 
in each group 120 women completed the follow-up 
(Figure 1) and data available for the statistical analysis 
for the observed outcomes.

Figure 1: Recruitment, randomization, follow-up, and analysis 
flow of patients during study.

Demographical data

Both groups had similar baseline demographical 
parameters. Mean age of the participants in the 12 hour 
induction group was 28.01 years (±4.31), and mean age of 
the participants in the 24 induction hour group was 28.41 
years (±4.57), (p =0.68).

Pre-induction results

Both groups had similar pre-induction Bishop’s scores. 
In the 12 hour induction group pre-induction Bishop’s 
score was 3.11 (±1.10) and in the 24 hour induction group 
pre-induction Bishop’s score was 3.23 (±1.11); (p=0.2).

Post-induction results 

After Foley catheter insertion 26 (21.6%) and 32 
(26.6%) women had spontaneous expulsion of the catheter 

in 12 hour induction group and 24 hour induction group 
respectively. Following Foley induction 12 (10%) women 
of the 12 hour group and 10 (8.3%) women of 24 hour 
induction group had heavy vaginal bleeding, whereas, 
pre-labor rupture of membrane was observed in only 4 
(3.3%), and 3 (2.5%) women in the 12 hour group and 
the 24 hour group, respectively. Two women in the 12 
hour induction group had non-reassuring fetal heart rate 
status following catheter insertion. Pain and discomfort 
were assessed and scored according to the Wong-Baker 
FACES Pain Rating Scale after 12 hours and after 24 
hours in the respective groups, there was no difference in 
both groups. In the 12 hour group pain score was 2.4 and 
in the 24 hour group it was 2.6 (p=0.21) (Table 1).

Outcomes

Considering the primary outcome of the study, there 
was no statistically significant difference in Bishop’s 
score after 12 hours and 24 hour in both groups. In the 12 
hour induction group post-induction Bishop’s score 7.2 
and it was 7.4 in the 24 hour induction group (p=0.24), 
duration of the labor was also comparable in both groups 
(12 hour group: 455.1 minutes (±28.87) and 24 hour 
group 448.7 (±39.6); (p=0.08) (Table 2).

Overall 44.5% (107/240) underwent emergency 
caesarean section and there was no statistically significant 
association among the two groups to having an emergency 
caesarean section. In the 12 hour group caesarean section 
rate (42.5%) and in 24 hour group caesarean section 
rate were (46.6%); (p=0.25). More emergency caesarean 
sections were performed for lack of progress in labor in 
both groups.

Vaginal delivery and instrumental vaginal deliveries 
are comparable in both groups. Overall 53.3% delivered 
vaginally. Sixty six women (55%) out of 120 in the 12 hour 
group delivered vaginally, whereas 62 women (51.6%) out 
of 120 in the 24 hour group delivered vaginally; (p=0.30). 
In the 12 hour group instrumental delivery rate was 2.5% 
(03/120) and in the 24 hour group it was 1.6% (02/120); 
(p=0.32) (Table 3).

Considering the adverse outcomes observed during 
the intrapartum period there was no difference in uterine 
hyperstimulation, non-reassuring fetal cardiac status by 
cardiotocography and meconium stained amniotic fluids 
in both the 12 hour group as well as 24 hour group. In 
the 12 hour group uterine hyperstimulation was observed 
in 6.6%, non-reassuring cardiac status was observed in 
17.5% and meconium stained amniotic fluid was seen in 
14.1% of the women studied. In the 24 hour group uterine 
hyperstimulation, non-reassuring fetal cardiac status 
and meconium stained amniotic fluids was observed 
in 5% (p=0.29), 14.1% (p=0.24), and 17.5% (p=0.24), 
respectively (Table 4).

There were no differences in observed neonatal 
outcomes in the two groups. The Apgar score at 5 minutes, 
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rate of special care baby unit admission, neonatal sepsis, 
surfactant deficient lung disease, congenital pneumonia, 
meningitis, necrotizing enterocolitis, neonatal 
hypoglycemia, neonatal jaundice, and meconium 
aspiration syndrome was comparable in both groups 
(Table 5). Considering the maternal morbidity in the 12 
hour group, there was one woman with blood culture 

positive sepsis, and 6.6% (8/120) had elevated C-reactive 
protein, whereas in the 24 hour group 7 (5.8%) women 
had elevated levels of C-reactive protein. There were 
significantly more culture positive urinary tract infections 
seen in the 24 hour group [5% (6/120)] compared to the 
12 hour group (0.8%, 1/120); (p=0.0274) (Table 6).

Table 1: Summary of post-induction comparison

12 hour group (n=120) 24 hour group (n=120) p value

Heavy  vaginal bleeding 12 (10%) 10 (8.3%) 0.32

PROM 04 (3.3%) 03 (2.5%) 0.35

Pain score 2.4 2.6 0.21

PROM: pre-labor rupture of membranes.

Table 2: Summary of primary outcome comparison
*12 hour group (n=120) *24 hour group (n=120) P value

Post-induction Bishop’s score 7.2 (±1.1) 7.4 (±1.1) 0.24

Duration of the labor 455.1(28.8) 448.7 (±39.6) 0.08

*Data are presented as mean + standard deviation.

Table 3: Summary of mode of delivery

12 hour group (n=120) 24 hour group (n=120) p value

Normal vaginal delivery 66 (55%) 62 (51.6%) 0.30

EM CS 51 (42.5%) 56 (46.6%) 0.25

Instrumental vaginal delivery 03 (2.5%) 02 (1.6) 0.32

Emergency caesarean section (EM CS).

Table 4: Summary of intrapartum adverse outcomes

12 hour group (n=120) 24 hour group (n=120) p value

Uterine hyperstimulation 08 (6.6%) 06 (5.0%) 0.29

Fetal distress 21 (17.5%) 17 (14.1%) 0.24

MSAF 17 (14.1%) 21 (17.5%) 0.24

MSAF: meconium stained amniotic fluids.

Table 5: Summary of perinatal adverse outcomes

12 hour group (n=120) 24 hour group (n=120) p value

Apgar score 8.4 8.6 0.24

SCBU admissions 28 (23.3%) 31 (25.8%) 0.32

Culture + sepsis 01 (0.80) 21 (17.5%) 0.24

High CRP 18 (15%) 21 (17.5%) 0.30

SDLD 12(10%) 10 (8.3%) 0.32

Neonatal meningitis 01 (0.8%) 03 (2.5%) 0.15

Hypoglycaemia 04 (3.3%) 03 (2.5%) 0.35

Neonatal jaundice 22 (18%) 18 (15%) 0.24

MAS 04 (3.3%) 02 (1.6%) 0.20

SCBU: Special care baby unit, CRP: C-reactive protein, SDLD: Surfactant deficient lung disease, MAS: Meconium aspiration syndrome.
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DISCUSSION

To our knowledge, this is the first randomized 
controlled trial to compare the effectiveness, acceptability 
and possible side effects of keeping a transcervical Foley 
catheter for 12 hours versus 24 hours as a method of 
cervical ripening in a primiparous woman with prolonged 
pregnancy.

According to our study there were no major differences 
in effectiveness, acceptability and maternal and fetal 
side effects in the compared groups, except that culture 
positive urinary tract infections were common among the 
24 hour induction group.

The change in Bishop’s score over 12 hours and 24 
hours was comparable in both groups. This was the 
observed primary outcome of the study. Induction to 
delivery time is also comparable in the 12 hour group and 
the 24 hour group.

There were no significant differences in intrapartum 
maternal complications such as uterine hyperstimulation 
and chorioamnionitis in both groups neither was a 
significant difference seen in major fetal complications 
such as neonatal intensive care admissions and neonatal 
sepsis. There was no significant difference in pain scores 
among the 12 hour group and the 24 hour group after 12 
hours and after 24 hours, respectively.

The universally accepted time period to keep Foley 
catheter is 12 hours to 24 hours, because of the possibility 
of chorioamnionitis and neonatal infections, when 
keeping Foley catheter for more than 24 hours.

A randomized controlled trial by Wickramarathna 
et al. (2016) compared the effectiveness and safety in 
keeping the intra cervical Foley catheter for 24 hours 
versus 48 hours for induction of labor [20] and there was 
significant difference in the spontaneous onset of labor 
when the Foley catheter is kept in for 48 hours compared 
to 24 hours (32.7% vs 57.4%, p=0.001). The maternal 
infectious morbidity and neonatal outcome showed 
no significant differences (8.5% vs 8.4%, p=0.23). But 
this study included primiparous as well as multiparous 
women without considering the age and the sample size 
of the study was not sufficient, thus reducing the power 
of the study.

A randomized trial conducted by Ning Gu et al. (2015) 
determined the optimal Foley catheter balloon volume 
(30 mL vs 80 mL) and the maximum time for cervical 
ripening (12 hours vs 24 hours) to improve vaginal 
delivery rate within 24 hours of induction [21]. According 
to their study 12 hour Foley catheter groups achieved 

vaginal delivery than 24 hour Foley catheter group 
(30 mL/12 hours: 54.5%, 30 mL/24hours: 33.1%, 80 
mL/12 hours: 46.4%, 80 mL/24 hours: 24%, p<0.001). 
Furthermore, caesarean section rate and the incidence of 
chorioamnionitis were same in all four groups. But this 
study also included primiparous and multiparous women 
for the study. Indications for the induction of labor and the 
gestation of the induction of labor vary from individual to 
individual. That study did not record women satisfaction 
and pain score during the ripening time. In contrast our 
study assessed the primigravida woman in prolonged 
pregnancy.

Hence, our study shows that those who are practicing 
the 24 hour method can still get the same effectiveness 
of the intra cervical Foley catheter by keeping the 
catheter for 12 hours without a change in the side effect 
profile. In addition, for those who need pre-induction in 
a short period of time it can be achieved with the same 
effectiveness in 12 hours as same as in 24 hours.

Considering the strength of the study, this was a 
randomized controlled trial. Additionally, we recruited 
only nulliparous women with age ranges from 20 years 
to 35 years. This increases the statistical power of the 
study. The sample size was also more reasonable than 
the previously mentioned trial, which compared the 
effectiveness of keeping intra cervical Foley catheter for 
24 hours versus 48 hours.

Our study was conducted in a main teaching hospital 
in Gampaha district I, Sri Lanka, and in considering the 
ethnic characteristics in the Gampaha district as well 
as the population of draining areas to the hospital; it is 
more or less similar to the ethnic diversity in Sri Lanka. 
Therefore, these study results are applicable to the Sri 
Lankan population. Furthermore, this study was done in 
a low-cost setting. So, study results can be applicable to 
institutions with low resource setting.

The potential limitations of our trial are also worth 
mentioning. First, although we calculated sample size 
prior to this trial, to ensure adequate power to examine 
our primary outcome, we may have overlooked the power 
to detect smaller differences in secondary outcomes of 
the study such as mode of delivery, maternal and fetal 
complications and side effects. Second, despite the fact 
that this study was conducted as a randomized controlled 
trial, blinding could not be performed among participants 
as well as caregivers. However, other than the time 
duration of keeping the Foley catheter, management 
of labor procedure was standardized to each patient. 
As such it is not expected that the unblinding would 

Table 6: Summary of adverse maternal outcomes

12 hour group (n=120) 24 hour group (n=120) p value

High CRP 08 (6.6%) 07 (5.8%) 0.39

Culture + UTI 03 (14.1%) 06 (17.5%) 0.24

CRP: C-reactive protein, UTI: Urinary tract infections
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have an effect on some of the objectively measured 
outcomes, such as change in Bishop’s score, length of 
labor, caesarean section rate, and instrumental vaginal 
rate. Third, the intention of this trial was to determine 
the efficacy of pre-induction cervical ripening between 
two groups of participants, no standardized protocol for 
oxytocin administration.

CONCLUSION

According to our study there was no difference in 
achieving pre-induction cervical ripening by keeping 
intracervical catheter for 12 hours or 24hours. 
Furthermore, there were no major differences in 
effectiveness, acceptability, and maternal and fetal side 
effects in the compared groups. Culture positive urinary 
tract infections were commonly seen among the women 
in the 24-hour induction group. Those who are practicing 
the 24-hour induction method can still achieve the 
same effectiveness of the intracervical Foley catheter by 
keeping the catheter in for 12 hours. Additionally, for 
those who need pre-induction in a short period of time it 
can be achieved with the same effectiveness in 12 hours 
as same as in 24 hours. Further studies with adequate 
power need to be done to evaluate the differences in the 
secondary outcomes.
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