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ABSTRACT

Background: The induction of labor is a widely practiced obstetric intervention when continuation of pregnancy poses greater
risks than delivery. Various methods are used for cervical ripening, with misoprostol and Foley’s catheter being among the most
common.

Objectives: To compare maternal and fetal outcomes in induction of labor using misoprostol versus Foley’s catheter in term
pregnancies.

Study Design & Setting: A randomized controlled trial was conducted at the Department of Obstetrics and Gynecology Jinnah
Hospital, Lahore.

Methodology: A total of 120 term pregnant women requiring induction were randomly allocated into two groups: Misoprostol
group (n = 60) and Foley’s catheter group (n = 60). Baseline demographics, Bishop scores, and indications for induction were
recorded. Misoprostol 25 ug was administered vaginally at 4-hour intervals up to a maximum of 6 doses, while a 16—18 French
Foley’s catheter balloon was inserted in the comparator group. Primary outcomes were induction-to-delivery interval and mode
of delivery. Secondary outcomes included need for oxytocin augmentation, maternal complications, neonatal Apgar scores,
NICU admissions, and perinatal mortality. Data were analyzed using SPSS version 25, with p < 0.05 considered significant.
Results: The mean induction-to-delivery interval was significantly shorter in the Misoprostol group (9.6 + 3.1 hours) compared
to the Foley’s catheter group (12.4 + 3.8 hours, p < 0.001). Vaginal delivery occurred more frequently with misoprostol (80.0%
vs. 63.3%), while cesarean section was higher in the Foley’s group (36.7% vs. 20.0%, p = 0.048). Maternal and neonatal
complications were comparable between groups.

Conclusion: Misoprostol demonstrated superior efficacy in achieving shorter induction-to-delivery interval and higher vaginal

delivery rates compared to Foley’s catheter, with similar safety profiles.
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INTRODUCTION

Induction of labor (IOL) is a common obstetric intervention
intended to initiate uterine contractions and effect vaginal delivery
when continuing pregnancy poses greater risk than delivery.
Indications range from post-dated pregnancy and hypertensive
disorders to fetal growth restriction and premature rupture of
membranes."? IOL is certainly one of the most frequently
performed obstetric procedures in the world: recent data indicate a
percentage of induction of up to 35.5% in Sri Lanka, 24.5% in the
United States, and from 6.8 to 33% in Europe. Reported IOL rates
vary widely between regions and health systems, reflecting
differences in maternal demographics, clinical policies, and
availability of induction agents and equipment.3#

Etiology and pathophysiology underlying the need for
induction often relate to maternal or fetal compromise. Maternal
hypertensive disorders, diabetes, post-term pregnancy, and
infections can create an intrauterine environment where the
balance of risks favors delivery.>® From a physiologic perspective,
labor initiation requires cervical ripening—remodeling of collagen
and extracellular matrix—and activation of myometrial contractility
mediated by hormonal and inflammatory pathways.” Cervical
readiness is the single most important determinant of successful
induction; an unripe cervix predicts longer inductions and greater
likelihood of operative delivery.®

Current management strategies for IOL focus on cervical
ripening followed by augmentation. Pharmacologic options include
prostaglandins (such as misoprostol and dinoprostone) which
promote cervical softening and uterine contractions, and oxytocin
infusion for augmentation.’® Mechanical methods—most commonly
the transcervical Foley’s catheter—achieve ripening by direct
mechanical pressure and local prostaglandin release.' Each
approach has advantages and ftradeoffs: misoprostol is
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inexpensive and effective but carries risk of hyperstimulation;
Foley’s catheter is simple and associated with lower systemic
effects but may require more time or adjunctive oxytocin."?

Comparing maternal and fetal outcomes between
misoprostol and Foley’s catheter in term pregnancies is therefore
clinically relevant to inform safe, evidence-based induction
protocols.

MATERIALS AND METHODS

The study was a randomized controlled trial conducted at the
Department of Obstetrics and Gynecology of Jinnah Hospital,
Lahore from January 2023 to June 2023. After approval from the
Institutional Review Board and written informed consent, a total of
120 women with singleton, cephalic, term pregnancies (=37 and
<41 weeks) requiring induction of labor for standard obstetric
indications were enrolled and randomly allocated equally to two
groups (Misoprostol group, n = 60; Foley’s catheter group, n = 60).
Women with previous uterine surgery (including cesarean section),
non-vertex presentation, multiple gestation, known hypersensitivity
to prostaglandins, placenta previa, active genital infection, fetal
compromise requiring immediate delivery, or severe medical
disorders that precluded expectant management were excluded.
Sample size was calculated for comparison of two proportions with
a = 0.05 and power = 80%; assuming an anticipated successful
vaginal delivery rate of 80% in the Misoprostol group versus 55%
in the Foley group, the required sample was 54 patients per arm.
To allow for dropouts and protocol deviations the sample size was
rounded to 60 patients per group, giving a total of 120 patients.
Randomization was performed using computer-generated random
numbers in blocks of four and allocation was concealed in
sequentially numbered opaque envelopes which were opened only
at the time of intervention. Baseline demographic and obstetric
variables were recorded. Cervical status was assessed using the
Bishop score at enrolilment. The Misoprostol group was managed
with vaginal misoprostol 25 pg placed in the posterior fornix and
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repeated every 4 hours up to a maximum of 6 doses or until active
labor (regular painful contractions with cervical dilatation =4 cm)
was achieved. The Foley’s catheter group had a 16-18 French
Foley’s catheter inserted transcervically with the balloon inflated to
30-50 mL of sterile saline and gentle traction applied; the catheter
was left in situ for up to 12 hours or until expulsion, after which
oxytocin augmentation was started if needed. Oxytocin for
augmentation in either group was started according to a standard
hospital protocol when indicated and was titrated until an adequate
contraction pattern was observed.

Maternal monitoring was continuous cardiotocography
during active induction and intermittent vital signs observation as
per protocol; uterine hyperstimulation and fetal heart rate
abnormalities were predefined and managed according to
institutional guidelines. Primary outcomes were mode of delivery
and induction-to-delivery interval; secondary outcomes included
need for oxytocin augmentation, uterine hyperstimulation, maternal
complications (fever, postpartum hemorrhage, infection), neonatal
Apgar scores at 1 and 5 minutes, and neonatal intensive care unit
admission.

Data were entered and analyzed using SPSS version 25.
Continuous variables were presented as mean * standard
deviation and compared using Student’s t-test or Mann—Whitney U
test as appropriate; categorical data were shown as frequencies
and percentages and compared using chi-square or Fisher's exact
test. A p-value <0.05 was considered statistically significant.

RESULTS

The baseline demographic and obstetric characteristics of both
groups were comparable. The mean maternal age was 27.4 + 4.8
years in the Misoprostol group and 27.9 + 5.2 years in the Foley’s
catheter group. Gravidity and parity distribution were similar, with
nulliparous women constituting 46.7% in the Misoprostol group and
43.3% in the Foley’s catheter group. The mean gestational age at
induction was also nearly the same in both groups (39.1 + 1.0 vs.
39.0 + 1.1 weeks), and the baseline Bishop score did not differ
significantly (3.7 + 1.2 vs. 3.6 + 1.3). These findings confirm that
both groups were homogeneous at baseline, as given in Table 1.
In terms of primary maternal outcomes, the mean induction-to-
delivery interval was significantly shorter in the Misoprostol group
(9.6 £ 3.1 hours) compared to the Foley’s catheter group (12.4 £
3.8 hours, p < 0.001). Vaginal delivery was achieved in 80.0% of
women in the Misoprostol group compared to 63.3% in the Foley’s
catheter group, while the rate of cesarean section was higher in
the Foley’s group (36.7%) than in the Misoprostol group (20.0%),
and this difference was statistically significant (p = 0.048). Oxytocin
augmentation was required more frequently among Foley’'s
catheter patients (58.3%) than Misoprostol patients (36.7%, p =
0.02), as given in Table 2.

Table 1: Baseline Demographic and Obstetric Characteristics of Study
Participants (n = 120)

Variable Misoprostol Foley’'s Catheter | p-value
Group Group
(n =60) (n=60)
Maternal age 274 +4.38 27952 0.62
Gravidity 23+14 21+£1.2 0.49
Nulliparous (%) 28 (46.7%) 26 (43.3%) 0.72
Gestational age 39.1+1.0 39.0+1.1 0.68
Baseline Bishop Score 3.7+1.2 3.6+1.3 0.81
Table 2: Primary Maternal Outcomes
Outcome Misoprostol Foley’'s Catheter | p-value
Group Group
(n = 60) (n = 60)
Induction-to-delivery 9.6 +£3.1 124+3.8 <0.001
interval (hours)
Vaginal delivery 48 (80.0%) 38 (63.3%) 0.048
Cesarean section 12 (20.0%) 22 (36.7%) 0.048
Need for oxytocin 22 (36.7%) 35 (58.3%) 0.02
augmentation

Maternal complications were generally infrequent in both
groups. Uterine hyperstimulation was observed in 10.0% of the
Misoprostol group and 3.3% of the Foley’s catheter group, though
the difference was not statistically significant. Postpartum
hemorrhage occurred in 5.0% of women in the Misoprostol group
and 6.7% in the Foley’s group. Maternal fever was documented in
6.7% and 5.0% of patients, respectively, while genital tract
infections occurred in 3.3% of the Misoprostol group and 8.3% of
the Foley’s group. None of these differences reached statistical
significance, as given in Table 3. Neonatal outcomes were also
broadly comparable between the two groups. The mean birth
weight was 3.01 + 0.42 kg in the Misoprostol group and 3.05 %
0.39 kg in the Foley’s catheter group. Apgar scores below 7 at 1
minute were seen in 13.3% of neonates in the Misoprostol group
and 16.7% in the Foley’s group, while at 5 minutes, the
corresponding figures were 3.3% and 6.7%, respectively. NICU
admissions were slightly higher in the Foley’s catheter group
(11.7%) compared to the Misoprostol group (8.3%), but without
statistical significance. Perinatal mortality was identical, with one
case (1.7%) in each group, as given in Table 4.

Table 3: Maternal Complications

Complication Misoprostol Foley’s Catheter | p-value
Group Group
(n =60) (n =60)
Uterine hyperstimulation 6 (10.0%) 2 (3.3%) 0.14
Postpartum hemorrhage 3 (5.0%) 4 (6.7%) 0.69
Maternal fever 4 (6.7%) 3 (5.0%) 0.69
Genital tract infection 2 (3.3%) 5 (8.3%) 0.24
Table 4: Neonatal Outcomes
Neonatal Outcome Misoprostol Foley’s Catheter | p-value
Group Group
(n =60) (n =60)
Mean birth weight 3.01+0.42 3.05+0.39 0.58
Apgar score <7 at 1 min 8 (13.3%) 10 (16.7%) 0.61
Apgar score <7 at 5 min 2 (3.3%) 4 (6.7%) 0.40
(%)
NICU admission 5(8.3%) 7 (11.7%) 0.54
Perinatal mortality 1(1.7%) 1(1.7%) 1.00

DISCUSSION

Induction of labor is a common obstetric intervention performed
when continuation of pregnancy poses risks to the mother or fetus.
It accounts for a considerable proportion of deliveries worldwide,
with rising rates in both developed and developing countries.™
Comparing their outcomes is essential to guide evidence-based
practice and optimize maternal and neonatal safety. In our study,
the mean induction-to-delivery interval was significantly shorter in
the Misoprostol group (9.6 + 3.1 hours) compared to the Foley’'s
catheter group (12.4 + 3.8 hours, p < 0.001), and vaginal delivery
was achieved in 80.0% of women with misoprostol versus 63.3%
with Foley’s catheter. These findings are consistent with
Yashvantsinh et al. (2025), who also reported a shorter induction-
to-delivery interval in the misoprostol group (9.4 + 2.1 vs. 126 +
3.5 hours, p < 0.001). In their study, vaginal delivery occurred in
82% with misoprostol compared to 74% with Foley’s catheter,
although the difference did not reach statistical significance (p =
0.19). Our results align closely with these outcomes, confirming the
efficiency of misoprostol in reducing labor duration and improving
vaginal delivery rates, as shown by the comparable 80% versus
63.3% difference in our trial.

Similarly, Noor et al. (2015) observed a shorter induction-to-
delivery interval in the misoprostol group (14.03 + 7.61 vs. 18.40 +
8.02 hours, p < 0.01) and a higher rate of vaginal delivery (76.7%
vs. 56.8%) compared with Foley’s catheter. These findings
resonate strongly with our study, where misoprostol was also
superior both in reducing time to delivery and in achieving
spontaneous vaginal births. Shafqat et al. (2023) reported that with
misoprostol, 85.1% of women delivered spontaneously, and
cesarean section was required in only 10.68%. These results
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mirror our findings of 80.0% vaginal deliveries and a lower
cesarean rate in the misoprostol group (20.0% vs. 36.7%), further
reinforcing the reliability of misoprostol in improving delivery
outcomes.

Our study demonstrated that cesarean section was
significantly higher in the Foley’s catheter group (36.7% vs. 20.0%,
p = 0.048), which is in line with Agarwal et al. (2017), where the
cesarean section rate was significantly higher with Foley’s catheter
compared to misoprostol (p < 0.05). Comparable results were
reported by Kumar et al. (2019), who found a vaginal delivery rate
of 85% with misoprostol and 70% with Foley’s catheter, with Foley
being associated with longer induction-to-delivery time (18.12
hours vs. 12.35 hours). Likewise, Chavakula et al. (2015) reported
that misoprostol reduced cesarean section rates (15.2% vs.
29.6%) and required less oxytocin augmentation (60.9% vs.
85.2%, p = 0.007), which supports our observation of lower
oxytocin use in the misoprostol group (36.7% vs. 58.3%, p = 0.02).

In terms of maternal complications, uterine hyperstimulation
was seen in 10.0% of our misoprostol group versus 3.3% in
Foley’s catheter group, though not statistically significant.
Yashvantsinh et al. (2025) reported similar findings, with uterine
hyperstimulation being significantly higher with misoprostol (12%
vs. 2%, p = 0.01). Noor et al. (2015) also reported hyperstimulation
as more frequent with misoprostol. By contrast, Chavakula et al.
(2015) and Beyrami et al. (2024) documented lower rates of
tachysystole overall, with only one case occurring in their
misoprostol group. These differences may reflect variations in
misoprostol dosage, administration route, and monitoring practices
across studies.

Regarding neonatal outcomes, we found no significant
differences between groups, with NICU admissions being 8.3% in
the misoprostol group and 11.7% in the Foley’s catheter group.
This finding is consistent with Yashvantsinh et al. (2025), who
reported 14% NICU admissions in the misoprostol group compared
to 10% in the Foley’s group (p = 0.42). Noor et al. (2015) and
Shafqat et al. (2023) also reported comparable neonatal outcomes
between groups, with most neonates having favorable Apgar
scores and limited need for NICU care. Similarly, Agarwal et al.
(2017) observed no significant difference in neonatal birth weight
or Apgar scores at 1 and 5 minutes between misoprostol and
Foley’s catheter. While Beyrami et al. (2024) noted higher adverse
neonatal outcomes with oral misoprostol compared to combination
therapy, our findings indicate that misoprostol alone remained safe
when used vaginally, with only 3.3% neonates having Apgar <7 at
5 minutes.

Overall, our results highlight that misoprostol is associated
with significantly shorter induction-to-delivery interval, higher rates
of vaginal delivery, lower cesarean section rate, and reduced
requirement of oxytocin compared to Foley’s catheter, with
comparable neonatal outcomes. These findings are consistent with
multiple national and international studies including those by
Yashvantsinh et al. (2025), Noor et al. (2015), Shafqat et al.
(2023), Chavakula et al. (2015), Kumar et al. (2019), and Agarwal
et al. (2017), thereby affirming the role of misoprostol as a more
effective and reliable method of induction of labor at term.

The study was a randomized controlled trial with adequate
sample size and well-defined inclusion and exclusion criteria.
Standardized protocols for both interventions minimized bias in
clinical practice. Maternal and neonatal outcomes were
comprehensively assessed, providing a holistic comparison of
efficacy and safety. However, it was conducted at a single center,
which may limit generalizability. Blinding was not possible due to
the nature of interventions. Longer follow-up of neonatal outcomes
beyond the immediate postnatal period was not performed.

CONCLUSION

Misoprostol was associated with shorter induction-to-delivery
interval and higher rates of successful vaginal delivery compared
to Foley’s catheter. Both methods were safe with low complication
rates. Misoprostol may therefore be considered a more effective
option for induction of labor at term.
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