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Abstract

Background: Labour induction is increasingly common, and misoprostol is widely used due to its
efficacy, affordability, and stability. The optimal administration route remains debated, particularly
regarding efficacy and safety.

Objective: To compare the efficacy and safety of low-dose oral versus vaginal misoprostol for labor
induction and evaluate associated maternal and neonatal outcomes.

Methods: Pregnant women requiring labor induction were prospectively allocated to receive either
oral misoprostol (25 ug every 2 hours) or vaginal misoprostol (25 ug every 4 hours), up to eight
doses. The primary outcomes were mode of delivery and number of doses required for vaginal
delivery. The secondary outcomes included maternal and neonatal outcomes.

Results: Vaginal misoprostol increased vaginal delivery rates (94% vs. 81%, P<0.05) and reduced
cesarean sections (6% vs. 19%) compared with oral administration. Fewer doses were required (2.81
+0.91 vs. 4.46 + 1.45, P<0.0001). Maternal adverse events were lower (6% vs. 19%, P=0.010), with
uterine hyperstimulation and rupture observed only in the oral group. Neonatal outcomes favored
vaginal administration, with higher Apgar scores and fewer neonatal intensive care unit admissions
(26.2% vs. 45.2%, P<0.05), while meconium-stained liquor was similar between groups.

Conclusion: Low-dose vaginal misoprostol was associated with improved labor induction outcomes
compared with oral administration, including a higher rate of vaginal delivery, fewer required
doses, improved maternal and neonatal outcomes. However, given the non-randomized design
and baseline imbalances between the groups, these findings should be interpreted with caution and
confirmed by randomized controlled trials.

Keywords: Misoprostol; Labor Induction; Vaginal Administration; Maternal Outcome;
Neonatal Outcome

Introduction

Induction Of Labor (IOL) refers to the deliberate initiation of uterine contractions after fetal
viability and prior to the spontaneous onset of labor, with the aim of achieving vaginal delivery
when the benefits of termination of pregnancy outweigh the risks of its continuation [1]. IOL
can be accomplished through two principal approaches: mechanical methods, such as balloon
catheters, and pharmacological methods, including prostaglandins, with considerable variation
in clinical protocols across different settings [2-6]. Among pharmacological agents, misoprostol
(a prostaglandin E1 analogue) and dinoprostone (prostaglandin E2) are widely utilized in varying
doses and routes of administration.

This agent offers several advantages over other prostaglandins, including lower cost, stability at
room temperature, ease of administration via multiple routes (oral, vaginal, and sublingual), high
efficacy and an acceptable safety profile [7-10]. These features make it particularly suitable for use in
resource-limited and low-income settings.

The success of labor induction is influenced by multiple maternal and fetal factors. These include
the pre-induction Bishop score, parity, history of prior vaginal delivery, maternal Body Mass Index
(BMI), gestational age, hypertensive disorders of pregnancy, estimated fetal weight, fetal heart rate
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patterns, membrane status prior to induction, and maternal age.
Additional factors such as place of residence, Intra-Uterine Growth
Restriction (IUGR), Intra-Uterine Fetal Death (IUFD), placental
abruption, fetal congenital anomalies, and the specific indication and
method of induction have also been shown to impact outcomes [11-
15].

Numerous individual studies across diverse populations, as well
as meta-analyses, have evaluated the efficacy and safety of misoprostol
administered via different routes and dosing regimens for labor
induction. However, findings have been inconsistent, particularly
regarding the comparative effectiveness and safety of oral versus
vaginal administration [16-33].

Importantly, there is a lack of data addressing this issue in the
Yemeni population, highlighting the need for locally relevant data.

The present study aimed to compare the efficacy and safety of
low-dose misoprostol (25 pg) administered orally versus vaginally for
labor induction. Additionally, it evaluated associated maternal and
neonatal outcomes, providing insights into optimal dosing strategies
and route selection in a resource-limited clinical setting.

Materials and Methods
Study design and setting

This study was designed as a prospective comparative study rather
than a randomized controlled trial, conducted between February 2022
and February 2023 between at the Obstetrics Emergency Department
of Republican General Teaching Hospital in Taizz Governorate,
Republic of Yemen. The hospital is affiliated with the Ministry of
Health and serves as a major referral center.

Study population and sample size

A total of 168 pregnant women requiring labor nduction and
meeting the eligibility criteria were enrolled after obtaining written
informed consent. All participants were adequately informed about
the nature and objectives of the study prior to inclusion. A consecutive
sampling technique was used to recruit eligible participants during
the study period.

Inclusion criteria

Women aged 219 years with singleton live fetuses in cephalic
presentation, gestational age >37 weeks, estimated fetal weight <4 kg,
Bishop score <5, intact uterus, absence of regular uterine contractions,
reassuring fetal heart rate pattern, and a valid medical or obstetric
indication for labor induction.

Exclusion criteria

Women with a history of previous cesarean section or uterine
surgery, multiple pregnancy, malpresentation, established uterine
contractions (=3 contractions per 10 minutes), placenta previa,
Cephalon-Pelvic Disproportion (CPD), genital tract anomalies,
chronic medical diseases, gestational diabetes mellitus, severe maternal
conditions contraindicating vaginal delivery, contraindications
to prostaglandins, fetal distress at admission, or suspected fetal
anomalies were excluded.

Indications for labor induction included post-term pregnancy
(=42 weeks), Premature Rupture Of Membrane (PROM), Intra-
Uterine Growth Restriction (IUGR), decreased fetal movements, and
preeclampsia.

Data Collection Procedures

Data were collected using a structured, pretested, interviewer-
administered questionnaire. Information obtained included
sociodemographic characteristics and obstetric history, such as
maternal age, gravidity, parity, history of abortion, interpregnancy
interval, previous preterm delivery, prior successful induction of
labor, gestational age at induction, and indication for induction.

All participants underwent a comprehensive clinical assessment.
General and systemic examinations were followed by obstetric
abdominal examination to assess fundal height, fetal lie, presentation,
position, attitude, and uterine activity. Fetal heart rate was evaluated
for rate, rhythm, and regularity. A vaginal examination was performed
to assess cervical dilatation, effacement, consistency, position, fetal
head station, and membrane status, which were used to calculate the
Bishop score.

In cases of suspected PROM, a nitrazine (vaginal pH) test was
used to detect changes in vaginal pH due to amniotic fluid leakage
[34]. Baseline laboratory investigations and ultrasonography were
performed for all participants.

Induction protocol

Participants were assigned to receive either oral or vaginal
misoprostol using a predefined allocation approach guided by routine
clinical practice. No formal randomization or allocation concealment
was used. The baseline maternal and obstetric characteristics were
similar between the two groups, with no statistically significant
differences, which helps reduce the likelihood of selection bias.

In the oral group, misoprostol was given at a dose of 25 g every 2
hours, up to a maximum of eight doses. In the vaginal group, 25 ug of
misoprostol was administered every 4 hours, also up to a maximum
of eight doses, with careful maternal and fetal monitoring.

Monitoring and labor management

All participants were managed according to standardized clinical
protocols. Prior to each dose, maternal vital signs were checked,
abdominal and vaginal examinations were performed and the Bishop
score was reassessed. Fetal heart rate was continuously monitored
throughout the course of labor.

Further doses of misoprostol were withheld once effective uterine
contractions were established, the cervix became favorable, or active
labor had begun. Treatment was also discontinued in the event of
uterine tachysystole, hyperstimulation, fetal distress, or any maternal
complications. Uterine tachysystole was defined as more than five
contractions in 10 minutes over a 30-minute period.

Oxytocin augmentation was initiated at least 4 hours after the
last dose of misoprostol if uterine contractions remained inadequate.
Cesarean delivery was considered in cases where active labor was
not achieved within 4 hours after the last dose, in the presence
of persistently unfavorable cervical conditions, or if fetal distress
occurred at any stage of labor.

Outcome measures

Primary outcomes:
» Mode of delivery (vaginal delivery or cesarean section).

o Number of misoprostol doses required to achieve vaginal
delivery.
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« Requirement for oxytocin augmentation.
Secondary outcomes:

o Maternal outcomes: postpartum hemorrhage, uterine
hyperstimulation, uterine rupture, pyrexia, nausea, vomiting,
diarrhea, and maternal mortality.

« Neonatal outcomes: meconium-stained amniotic fluid, Neonatal
Intensive Care Unit (NICU) admission, Apgar score <7 at 1, 5, and 10
minutes, and neonatal mortality.

Statistical analysis

Data were analyzed using the Statistical Package for Social
Sciences (SPSS) software (version 21, IBM Corp., Armonk, NY,
USA). Continuous variables were expressed as mean * standard
deviation, while categorical variables were presented as frequencies
and percentages. The Mann-Whitney U test was used for comparison
of continuous variables, and the Chi-square (y) test was applied for
categorical variables. A two-tailed P value of <0.05 was considered
statistically significant.

Results

A total of 168 pregnant women who underwent labor induction
were included in the analysis. Of these, 79 (47.0%) were aged <30
years and 89 (53.0%) were aged 230 years, with a mean age of 29.51
* 6.47 years (range: 19-41 years). Most participants were at term
gestation (92.9%), while a smaller proportion were post-term (5.9%)
or preterm (1.2%). In terms of parity, 57.7% were multiparous, 16.1%
primiparous, and 26.2% nulliparous.

Test of normality

Assessment of data distribution using the Kolmogorov-Smirnov
and Shapiro-Wilk tests showed that continuous variables were not
normally distributed (P<0.05) (Table 1). Therefore, non-parametric
tests were used for subsequent analyses.

Baseline obstetric characteristics

Baseline characteristics were broadly similar between the oral
and vaginal misoprostol groups with respect to gestational age,
blood pressure, gravidity, and history of abortion (P>0.05). However,
significant differences were observed in maternal age and parity.
Women in the vaginal misoprostol group were older on average

Table 1: Normality testing.
Kolmogorov-Smirnov Shapiro-Wilk
Continuous variables
Statistic | df | p-values | Statistic | df | p-values

Age (year) .126 168 .000 .937 168 .000
Gravidity .148 168 .000 .907 168 .000
Parity .159 168 .000 .891 168 .000
Abortion .480 168 .000 .504 168 .000
SBP? .189 168 .000 .886 168 .000
DBP® .252 168 .000 .859 168 .000
GA .239 168 .000 .820 168 .000
No. Of dose .216 168 .000 .910 168 .000
Apgarl .365 168 .000 .646 168 .000
Apgar5 .357 168 .000 .582 168 .000
Apgarl0 438 168 .000 449 168 .000
Birth weight (kg) .255 168 .000 .841 168 .000

aSystolic blood pressure; "Diastolic blood pressure.

Table 2: Baseline obstetric characteristics.

chgrt)zis(;[g[rrii;;cs Oral group N=84 |Vaginal group N= 84| P value
Maternal age (years) 28.48+6.29 30.55+6.53 0.037
Maternal age groups:
<25 years 29(34.5%) 22(26.2%) -
> 25 to <30 years 22(26.2%) 21(25.0%) 0.397
>30 years 33(39.3%) 41(48.8%) -
Gestational age (weeks) 38.76+2.089 38.83+1.57 0.803
SBP 111.40+15.43 113.69+16.41 0.400
DBP 74.4+11.12 76.9+12.8 0.195
Gravidity 2.88+1.67 3.2+1.62 0.199
Parity 1.6+1.36 2.0+£1.42 0.047
Abortion 0.32+0.62 0.21+0.54 0.184

Table 3: Indications for induction of labor.

Indications Oral group N=84 |Vaginal group N=84 P value
Post term pregnancy 5(6.0%) 6(7.1%) 0.755
PROM? 18(21.4%) 24(28.6%) 0.285
IUGR® 6(7.1%) 5(6%) 0.755
Decrease fetal movement 21(22%) 18(21.4%) 0.584
Preeclampsia 12(14.3%) 16(19.0%) 0.408

aPremature rupture of membrane; PIntrauterine growth restriction.

than those in the oral group (P=0.037), although no significant
difference was found when age was analyzed by categorical age
groups (P=0.397). In addition, parity was significantly higher in
the vaginal group (P=0.047). As both maternal age and parity may
influence labor induction outcomes, these baseline differences should
be considered when interpreting the comparative results between the
two groups (Table 2).

Indications for induction of labor

The indications for induction were similarly distributed between
the two groups, with no statistically significant differences observed
(P>0.05).

Inthe oral group, decreased fetal movement was the most common
indication (25.0%), followed by PROM (21.4%) and preeclampsia
(14.3%), IUGR (7.1%), and post-term pregnancy (6.0%).

In the vaginal group, IUGR was the most frequent indication
(28.6%), followed by decreased fetal movement (22.6%) and
preeclampsia (19.0%), post-term pregnancy (7.1%), and PROM
(6.0%) (Table 3).

Primary outcomes

The number of misoprostol doses required to achieve vaginal
delivery was significantly higher in the oral group compared with the
vaginal group (P<0.0001).

The vaginal group also showed a higher rate of normal vaginal
delivery (94.0% vs. 81.0%) and a lower rate of cesarean section (6.0%
vs. 19.0%) (P=0.010) (Table 4). No participants in either group
required oxytocin augmentation.

Secondary outcomes

Maternal Outcomes: Uterine hyperstimulation and uterine
rupture were observed only in the oral group, although the number
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Table 4: Primary outcomes.

Primary outcomes | Oral group N=84 | Vaginal group N=84 | P value
No. of misoprostol doses 4.46+1.45 2.81+0.91 0.000
Mode of delivery
Normal vaginal delivery 68(81.0%) 79(94.0%) 0.010
Cesarean section 16(19.0%) 5(6.0%) -
Oxytocin required
Yes 0(0.0%) 0(0.0%) -
No 84(100%) 84(100%) -
Table 5: Secondary outcomes.

Secondary outcomes ‘ Oral group N=84 |Vaginal group N=84| P value
Maternal outcomes

Uterine hyperstimulation 6(7.1%) 0(0.0%) --
Uterine rupture 2(2.4%) 0(0.0%) --
Pyrexia 1(1.2%) 1(1.2%) -
Postpartum hemorrhage 7(8.3%) 4(4.8%) 0.349
g&?fr?]j;e matemal 519 00%) 5(6.0%) 0.01
Neonatal outcomes

Birth weight (kg) 2.74%0.28 2.78+0.25 0.391
Apgar score at 1 min 7.33+1.62 8.01+0.81 0
Apgar score at 5 min 7.81+1.54 8.42+0.75 0
Apgar score at 10 min 8.42+1.64 8.88+0.59 0.042
Apgar score <7at 1 min 13(15.5%) 4(4.8%) 0.021
Apgar score<7 at 5 min 11(13.1%) 3(3.6%) 0.026
Apgar score <7at 10 min 8(9.5%) 1(1.2%) 0.016
Meconium stained liquor 18(21.4%) 11(13.1%) 0.153
NICU? Admission 38(45.2%) 22(26.2%) 0.01
Perinatal death 2(2.4%) 0(0.0%) -
g&T(frzj;e neonatal 38(45.2%) 22(26.2%) 0.01

aNeonatal intensive care unit admissions

of cases was small (7.1% and 2.4%, respectively) only. Pyrexia was
rare and comparable in both groups (1.2%). Postpartum hemorrhage
occurred more frequently in the oral group (8.3% vs. 4.8%), although
this difference was not statistically significant (P=0.349).

Overall, composite maternal adverse outcomes were significantly
higher in the oral group (19.0% vs. 6.0%, P=0.010). No cases of
gastrointestinal side effects or maternal mortality were reported
(Table 5).

Neonatal Outcomes: Mean birth weight was comparable between
the two groups (P>0.05). Apgar scores at 1, 5, and 10 minutes were
significantly higher in the vaginal group (P<0.05). Similarly, low
Apgar scores (<7) were more frequent in the oral group at all time
points (P<0.05). Although meconium-stained amniotic fluid was
more common in the oral group (21.4% vs. 13.1%), the difference
was not statistically significant (P=0.153). NICU admissions were
significantly higher in the oral group (45.2% vs. 26.2%, P=0.010), and
perinatal mortality occurred only in the oral group (2.4%).

Overall, composite adverse neonatal outcomes were more
common in the oral group compared to the vaginal group (45.2% vs.
26.2%, P=0.010) (Table 5).

Discussion

The global rate of labor induction has increased substantially over
recent decades, reflecting evolving obstetric practices and expanding
clinical indications. Despite the availability of multiple induction
methods, prostaglandins remain the cornerstone of cervical ripening
and labor induction [35-37].

Among these, misoprostol - a synthetic prostaglandin El
analogue - has emerged as a preferred agent due to its effectiveness,
affordability, stability at room temperature, and versatility in routes of
administration. Since its inclusion in the World Health Organization
(WHO) Model List of Essential Medicines in 2005, it has become
particularly valuable in low-resource settings.

Pharmacologically, misoprostol is rapidly de-esterified in the
liver to its active metabolite, misoprostol acid, which enhances
uterine contractility and facilitates cervical ripening through collagen
degradation and reduction in cervical resistance [9, 38]. Its clinical
effects are highly dependent on the route, dose, and dosing interval.
Oral administration is associated with rapid absorption and higher
peak plasma levels, whereas vaginal administration results in slower
absorption, prolonged bioavailability, and sustained uterine activity,
potentially translating into greater clinical effectiveness.

In the present study, low-dose oral misoprostol (25 ug every 2
hours) was compared with vaginal misoprostol (25 ug every 4 hours)
in a prospective design. The findings suggest that vaginal misoprostol
may be associated with higher rates of normal vaginal delivery and
lower rates of cesarean section compared with oral administration.
In addition, fewer doses were generally required to achieve successful
vaginal delivery in the vaginal group. These results are broadly
consistent with previous studies reporting improved efficacy with
vaginal administration [25, 26]. Studies using higher oral doses (50
ug) have also demonstrated comparable or superior outcomes with
vaginal regimens [27-29].

The apparent advantage of vaginal misoprostol could be explained
by its pharmacokinetic profile, characterized by higher bioavailability
and prolonged serum levels, resulting in sustained uterine stimulation.
In contrast, oral misoprostol, despite its rapid onset, undergoes faster
clearance, which may necessitate more frequent dosing and could
lead to comparatively reduced efficacy. However, some studies have
reported similar or slightly better outcomes with oral misoprostol
[30-32]. These discrepancies may be attributed to variations in
dosing protocols, cumulative doses, baseline cervical status, parity
distribution, and other clinical factors.

Regarding the requirement for oxytocin, it was not necessary
in either group, suggesting that administered low-dose misoprostol
alone may suffice for effective labor induction in many cases.

Maternal outcomes

Vaginal misoprostol was associated with a lower incidence
of composite maternal adverse outcomes compared to oral
administration. Uterine hyperstimulation and uterine rupture
were observed only in the oral group, although the latter was rare
and did not reach statistical significance. Postpartum hemorrhage
and pyrexia were comparable between the groups, and no cases of
maternal mortality or gastrointestinal side effects were reported.

These findings align with prior studies indicating a lower
incidence of uterine contractile abnormalities with low-dose vaginal
misoprostol [21, 33]. Nevertheless, some studies have reported higher

WebLog Open Access Publications

Wj0g.2026.f0301


http://www.weblogoa.com

Elham Hamid Ismail Kaid, et al.,

WebLog Journal of Obstetrics and Gynecology

rates of hyperstimulation with vaginal administration [20, 24-26],
suggesting that variability in dosing protocols, cumulative dose, and
patient characteristics may influence maternal safety outcomes.

Neonatal outcomes

Neonatal outcomes were more favorable in the vaginal group,
with significantly higher mean Apgar scores at 1, 5, and 10 minutes,
as well as lower rates of low Apgar scores (<7), NICU admissions,
and composite adverse neonatal outcomes. Although the incidence
of meconium-stained amniotic fluid was higher in the oral group,
the difference was not statistically significant. Perinatal mortality
occurred only in the oral group, though the small sample size limits
definitive conclusions.

These findings are broadly in agreement with prior studies
reporting improved or similar neonatal outcomes with vaginal
misoprostol [20, 25, 32, 33]. However, other studies have reported
no significant differences or less favorable outcomes with vaginal
administration [21-23, 30]. Variability across studies may reflect
differences in study design, dosing regimens, fetal monitoring
practices, and clinical settings.

The observed advantage of vaginal misoprostol may be further
supported by pharmacokinetic evidence. Vaginal administration
has been reported to result in approximately threefold higher
bioavailability compared with oral administration, along with
prolonged serum drug levels and sustained uterine activity [39, 40].
This enhanced exposure may contribute to more effective cervical
ripening and labor progression. Current evidence indicates that a
regimen of 25 pg vaginal misoprostol administered every 4 hours
represents an effective and widely accepted approach for labor
induction, although findings should be interpreted with caution
given variations in study design and population characteristics.

Strengths and Limitations

This study has several notable strengths. It utilized a low-
dose misoprostol regimen (25 ug) consistent with current safety
recommendations, thereby minimizing the risk of adverse effects. It
also provides a direct comparison between two commonly used routes
of administration, enhancing clinical relevance, and includes both
maternal and neonatal outcomes for a comprehensive assessment of
safety and effectiveness. Additionally, it adds to the existing body of
evidence by evaluating a low-dose vaginal misoprostol regimen (25
ug every 4 hours) compared with a comparable oral regimen (every 2
hours), providing further insight into dosing strategies.

Despite these strengths, several limitations should be
acknowledged. The relatively small sample size may limit the
generalizability, while the single-center design may reduce
external validity. The absence of blinding introduces the potential
for performance and assessment bias. Furthermore, the lack of
randomization and allocation concealment may introduce selection
bias and limit causal inference. Variability in individual response
to misoprostol - particularly with vaginal absorption - was not
controlled, and potential confounding factors, including parity,
baseline Bishop score, and indication for induction, may have
influenced the observed outcomes. Therefore, further well-designed
multicenter randomized controlled trials with standardized protocols
are needed to confirm these findings.

Conclusion

In this prospective non-randomized study, low-dose vaginal

misoprostol (25 ug every 4 hours) was associated with higher vaginal
delivery rates, lower drug requirements, improved maternal and
neonatal outcomes compared with a comparable oral regimen. These
findings provide additional evidence from a Yemeni population,
where data on labor induction methods remain limited. However,
the results should be interpreted cautiously, as baseline differences
between the groups may have influenced the observed outcomes.
Further adequately powered randomized controlled trials are needed
to confirm these findings.

Acknowledgments

The authors would like to thank all participants and healthcare
staff who contributed to this study.

Author Contributions

Elham Hamid Ismail Kaid: Conceptualization, Methodology,
Investigation.

Mustafa Abdo Saif Dehwah: Data curation, formal analysis,
Writing - original draft.

Sinaa Qasim Bagash Ahmed Alabsi: Methodology, Supervision,
Writing - review & editing.

All authors contributed to data interpretation, critically
revised the manuscript, approved the final version, and agree to be
accountable for all aspects of the work.

Conflict of Interest

The authors declare no conflicts of interest. This manuscript
is original, has not been published previously, and is not under
consideration elsewhere.

Informed Consent

Written informed consent was obtained from all participants
prior to enrollment.

Ethical Approval

The study was conducted in accordance with the Declaration
of Helsinki (2013 revision) and approved by the Institutional
Review Board (IRB) of Republican General Teaching Hospital,
Taiz University (Approval No: 7RGT2021; Date: 15/12/2021).
Written informed consent was obtained from all participants prior
to enrollment. Confidentiality and anonymity of patient data were
strictly maintained throughout the study in accordance with ethical
research standards.

Data Availability Statement

The datasets generated during and/or analyzed during the current
study are available from the corresponding author on reasonable
request.

Funding

This research received no specific grant from any funding agency
in the public, commercial, or not-for-profit sectors.

References

1. Tsakiridis I, Mamopoulos A, Athanasiadis A, Dagklis T. Induction of
Labor: An Overview of Guidelines. Obstet Gynecol Surv. 2020; 75: 61-72.

2. World Health Organization. WHO recommendations for induction of
labour. WHO. 2011.

WebLog Open Access Publications

Wj0g.2026.f0301


http://www.weblogoa.com
https://pubmed.ncbi.nlm.nih.gov/31999354/
https://pubmed.ncbi.nlm.nih.gov/31999354/
https://www.who.int/publications/i/item/9789241501156
https://www.who.int/publications/i/item/9789241501156

Elham Hamid Ismail Kaid, et al.,

WebLog Journal of Obstetrics and Gynecology

10.

1

—

12.

1

W

14.

15.

16.

17.

18.

19.

20.

Tang J, Kapp N, Dragoman M, de Souza JP. WHO recommendations for
misoprostol use for obstetric and gynecologic indications. Int ] Gynaecol
Obstet. 2013; 121: 186-189.

National Institute for Health and Care Excellence (NICE). Inducing
labour. Guideline No. 207. NICE. 2021.

Queensland Clinical Guidelines (QCG). Induction of labour. Queensland
Health. 2022.

Borovac-Pinheiro A, Inversetti A, Di Simone N, Barnea ER, FIGO
Childbirth and Postpartum Hemorrhage Committee. FIGO good practice
recommendations for induced or spontaneous labor at term: Prep-for-
Labor triage to minimize risks and maximize favorable outcomes. Int J
Gynaecol Obstet. 2023; 163: 51-56.

Ornat L, Alonso-Ventura V, Bueno-Notivol J, Chedraui P, Pérez-Lopez
FR, HOUSSAY Research Group. Misoprostol combined with cervical
single or double balloon catheters versus misoprostol alone for labor
induction of singleton pregnancies: a meta-analysis of randomized trials. J
Matern Fetal Neonatal Med. 2020; 33: 3453-3468.

Kemper JI, Li W, Goni S, Flanagan M, Weeks A, Alfirevic Z, et al. Foley
catheter vs oral misoprostol for induction of labour: individual participant
data meta-analysis. Ultrasound Obstet Gynecol. 2021; 57: 215-223.

Kumar N, Haas DM, Weeks AD. Misoprostol for labour induction. Best
Pract Res Clin Obstet Gynaecol. 2021; 77: 53-63.

Shafqat T, Zeb L, Fatima SS, Bhittani R. Maternal and fetal outcomes with
low-dose vaginal misoprostol. Pak ] Med Sci. 2023; 39: 1307-1311.

. Mozurkewich EL, Chilimigras JL, Berman DR, Perni UC, Romero VC,

King V7, et al. Methods of induction of labour: a systematic review. BMC
Pregnancy Childbirth. 2011; 11: 84.

Al-Shaikh GK, Wahabi HA, Fayed AA, Esmaeil SA, Al-Malki GA. Factors
associated with successful induction of labor. Saudi Med J. 2012; 33: 298-
303.

. Giugliano E, Cagnazzo E, Milillo V, Moscarini M, Vesce F, Caserta D, et

al. The risk factors for failure of labor induction: a cohort study. J Obstet
Gynaecol India. 2014; 64: 111-115.

Abel S, Tesfaye A, Melake D, Abeselom A. Outcome of Labor Induction
and its Associated Factor among Laboring Women at Dilchora Referral
Hospital, Dire Dawa, Eastern Ethiopia. Gynecol Obstet. 2022; 12: 1-18.

Ayele M, Tilahun BD, Yilak G, Alamrew A, Zewdie A, Lake ES. Prevalence
of failed induction of labor and associated factors among women who
underwent induction of labor in Ethiopia: A systematic review and meta-
analysis. PLoS One. 2024; 19: €0305384.

Bhargava SD, Dubey YR, Bhargava A. A Comparative Study of Oral
Misoprostol with Intravaginal Misoprostol for Induction of Labour.
EJCM. 2024; 14: 725-728.

Komala K, Reddy M, Quadri IJ, Suneetha B, Ramya V. Comparative study
of oral and vaginal misoprostol for induction of labour, maternal and
foetal outcome. J Clin Diagn Res. 2013; 7: 2866-2869.

Rahimi M, Haghighi L, Baradaran HR, Azami M, Larijani SS, Kazemzadeh
P, et al. Comparison of the effect of oral and vaginal misoprostol on
labor induction: updating a systematic review and meta-analysis of
interventional studies. Eur ] Med Res. 2023; 28: 51.

Yenuberi H, Mathews ], George A, Benjamin S, Rathore S, Tirkey R, et
al. The efficacy and safety of 25ug or 50 ug oral misoprostol versus 25ug
vaginal misoprostol given at 4- or 6-hourly intervals for induction of labour
in women at or beyond term with live singleton pregnancies: A systematic
review and meta-analysis. Int ] Gynaecol Obstet. 2024; 164: 482-498.

Mehta RM, Patel BS, Shah AC, Jani SK, Patel VB, Patel AB, et al. A
comparative study of vaginal misoprostol versus oral misoprostol for
induction of labour. Int J Reprod Contracept Obstet Gynecol. 2020; 9:
2520-2524.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34,

35.

36.

37.

38.

DebBarma AM, Baidya JL, Ray D. A comparative study of misoprostol
oral versus vaginal route for induction of labour. Int ] Reprod Contracept
Obstet Gynecol. 2020; 9: 1907-1913.

Sudheera Y, Mubeena S, Myneedi V. A comparative study of twenty-five
micrograms oral versus vaginal misoprostol for labour induction at term.
Int ] Reprod Contracept Obstet Gynecol. 2023; 12: 726-729.

Goyal P, Singhal A, Vyas S. Comparative study of efficacy and safety of
oral versus vaginal misoprostol for induction of labour at a tertiary care
hospital at Jaipur. New Indian ] Obstet Gynaecol. 2025.

Nalamaru PR. Comparative study of 25 pg oral and 25 pg vaginal
misoprostol administration for induction of labour at term. Indian J
Obstet Gynecol Res. 2020; 7: 331-334.

Pandya MT, Adroja KS, Pate VC, Pandya JG, Modha LK. Efficacy and
safety of labour induction by oral versus vaginal misoprostol-study of 200
cases in private setup. Indian J Obstet Gynecol Res. 2025; 12: 146-150.

Mahajan M, Gupta KB, Sharma R, Jyoti R. Comparison of Oral and
Vaginal Administration of Low-dose Misoprostol for Labor Induction. J
South Asian Fed Obstet Gynaecol. 2012; 4: 137-140.

Jindal P, Avasthi K, Kaur M. A Comparison of Vaginal vs. Oral Misoprostol
for Induction of Labor-Double Blind Randomized Trial. ] Obstet Gynaecol
India. 2011; 6: 538-542.

Wasim T, Whaeed K, Nasreen T, Wasim A, Zunair ], Saqib AB. Oral vs
Vaginal Misoprostol for Inducing labour at Term: Randomized Controlled
Trial. MedERA. 2024; 6: 221-227.

Deshmukh VL, Yelikar KA, Waso V. Comparative study of efficacy and
safety of oral versus vaginal misoprostol for induction or labour. J Obstet
Gynaecol India. 2013; 63: 321-324.

Hauwa US, Shittu SO, Umar-Sulayman H, Audu BM. A comparison of oral
versus vaginal misoprostol for induction of labor at term, at the Ahmadu
Bello University Teaching Hospital, Zaria. Trop ] Obstet Gynaecol. 2019;
36: 189-195.

Rahman H, Pradhan A, Kharka L, Renjhen P, Kar S, Dutta S. Comparative
evaluation of 50 microgram oral misoprostol and 25 microgram
intravaginal misoprostol for induction of labour at term: a randomized
trial. J Obstet Gynaecol Can. 2013; 35: 408-416.

Sharma DD, Chandnani KA. Oral and vaginal route of misoprostol for
induction of labour: a comparative study. Int ] Reprod Contracept Obstet
Gynecol. 2019; 8: 1956-1962.

Ayaz A, Saeed S, Farooq MU, Ahmad I, Ali Bahoo ML, Saced M.
Labour induction with randomized comparison of oral and intravaginal
misoprostol in post date multigravida women. Malays ] Med Sci. 2009; 16:
34-38.

Ghafoor S. Current and emerging strategies for prediction and diagnosis
of prelabour rupture of the membranes: a narrative review. Malays ] Med
Sci. 2021; 28(3): 5-17.

Aghideh FK, Mullin PM, Ingles S, Ouzounian JG, Opper N, Wilson ML, et
al. A comparison of obstetrical outcomes with labor induction agents used
at term. ] Matern Fetal Neonatal Med. 2014; 27: 592-596.

Alfirevic Z, Keeney E, Dowswell T, Welton NJ, Dias S, Jones LV, et al.
Labour induction with prostaglandins: a systematic review and network
meta-analysis. BMJ. 2015; 350: h217.

Vogel JP, Osoti AO, Kelly AJ, Livio S, Norman JE, Alfirevic Z.
Pharmacological and mechanical interventions for labour induction in
outpatient settings. Cochrane Database Syst Rev. 2017; 9: CD007701.

Aronsson A, Bygdeman M, Gemzell-Danielsson K. Effects of misoprostol
on uterine contractility following different routes of administration. Hum
Reprod. 2004; 19: 81-84.

WebLog Open Access Publications

Wj0g.2026.f0301


http://www.weblogoa.com
https://pubmed.ncbi.nlm.nih.gov/23433680/
https://pubmed.ncbi.nlm.nih.gov/23433680/
https://pubmed.ncbi.nlm.nih.gov/23433680/
https://www.nice.org.uk/guidance/ng207
https://www.nice.org.uk/guidance/ng207
https://www.health.qld.gov.au/__data/assets/pdf_file/0020/641423/g-iol.pdf
https://www.health.qld.gov.au/__data/assets/pdf_file/0020/641423/g-iol.pdf
https://obgyn.onlinelibrary.wiley.com/doi/full/10.1002/ijgo.15114
https://obgyn.onlinelibrary.wiley.com/doi/full/10.1002/ijgo.15114
https://obgyn.onlinelibrary.wiley.com/doi/full/10.1002/ijgo.15114
https://obgyn.onlinelibrary.wiley.com/doi/full/10.1002/ijgo.15114
https://obgyn.onlinelibrary.wiley.com/doi/full/10.1002/ijgo.15114
https://pubmed.ncbi.nlm.nih.gov/30741051/
https://pubmed.ncbi.nlm.nih.gov/30741051/
https://pubmed.ncbi.nlm.nih.gov/30741051/
https://pubmed.ncbi.nlm.nih.gov/30741051/
https://pubmed.ncbi.nlm.nih.gov/30741051/
https://pubmed.ncbi.nlm.nih.gov/33258514/
https://pubmed.ncbi.nlm.nih.gov/33258514/
https://pubmed.ncbi.nlm.nih.gov/33258514/
https://pubmed.ncbi.nlm.nih.gov/34607746/
https://pubmed.ncbi.nlm.nih.gov/34607746/
https://pmc.ncbi.nlm.nih.gov/articles/PMC10480765/
https://pmc.ncbi.nlm.nih.gov/articles/PMC10480765/
https://pubmed.ncbi.nlm.nih.gov/22032440/
https://pubmed.ncbi.nlm.nih.gov/22032440/
https://pubmed.ncbi.nlm.nih.gov/22032440/
https://pubmed.ncbi.nlm.nih.gov/22426911/
https://pubmed.ncbi.nlm.nih.gov/22426911/
https://pubmed.ncbi.nlm.nih.gov/22426911/
https://pubmed.ncbi.nlm.nih.gov/24757338/
https://pubmed.ncbi.nlm.nih.gov/24757338/
https://pubmed.ncbi.nlm.nih.gov/24757338/
https://www.longdom.org/open-access/outcome-of-labor-induction-and-its-associated-factor-among-laboringwomen-at-dilchora-referral-hospital-dire-dawa-eastern-ethiopia-91959.html
https://www.longdom.org/open-access/outcome-of-labor-induction-and-its-associated-factor-among-laboringwomen-at-dilchora-referral-hospital-dire-dawa-eastern-ethiopia-91959.html
https://www.longdom.org/open-access/outcome-of-labor-induction-and-its-associated-factor-among-laboringwomen-at-dilchora-referral-hospital-dire-dawa-eastern-ethiopia-91959.html
https://pubmed.ncbi.nlm.nih.gov/39546537/
https://pubmed.ncbi.nlm.nih.gov/39546537/
https://pubmed.ncbi.nlm.nih.gov/39546537/
https://pubmed.ncbi.nlm.nih.gov/39546537/
https://healthcare-bulletin.co.uk/article/a-comparative-study-of-oral-misoprostol-with-intravaginal-misoprostol-for-induction-of-labour-2660/
https://healthcare-bulletin.co.uk/article/a-comparative-study-of-oral-misoprostol-with-intravaginal-misoprostol-for-induction-of-labour-2660/
https://healthcare-bulletin.co.uk/article/a-comparative-study-of-oral-misoprostol-with-intravaginal-misoprostol-for-induction-of-labour-2660/
https://pubmed.ncbi.nlm.nih.gov/24551660/
https://pubmed.ncbi.nlm.nih.gov/24551660/
https://pubmed.ncbi.nlm.nih.gov/24551660/
https://pubmed.ncbi.nlm.nih.gov/36707858/
https://pubmed.ncbi.nlm.nih.gov/36707858/
https://pubmed.ncbi.nlm.nih.gov/36707858/
https://pubmed.ncbi.nlm.nih.gov/36707858/
https://pubmed.ncbi.nlm.nih.gov/37401143/
https://pubmed.ncbi.nlm.nih.gov/37401143/
https://pubmed.ncbi.nlm.nih.gov/37401143/
https://pubmed.ncbi.nlm.nih.gov/37401143/
https://pubmed.ncbi.nlm.nih.gov/37401143/
https://www.ijrcog.org/index.php/ijrcog/article/view/8421
https://www.ijrcog.org/index.php/ijrcog/article/view/8421
https://www.ijrcog.org/index.php/ijrcog/article/view/8421
https://www.ijrcog.org/index.php/ijrcog/article/view/8421
https://www.ijrcog.org/index.php/ijrcog/article/view/7066
https://www.ijrcog.org/index.php/ijrcog/article/view/7066
https://www.ijrcog.org/index.php/ijrcog/article/view/7066
https://www.ijrcog.org/index.php/ijrcog/article/view/12700
https://www.ijrcog.org/index.php/ijrcog/article/view/12700
https://www.ijrcog.org/index.php/ijrcog/article/view/12700
https://journal.barpetaogs.co.in/pdf/9925261.pdf
https://journal.barpetaogs.co.in/pdf/9925261.pdf
https://journal.barpetaogs.co.in/pdf/9925261.pdf
https://ijogr.org/archive/volume/7/issue/3/article/13216
https://ijogr.org/archive/volume/7/issue/3/article/13216
https://ijogr.org/archive/volume/7/issue/3/article/13216
https://ijogr.org/archive/volume/12/issue/1/article/13780
https://ijogr.org/archive/volume/12/issue/1/article/13780
https://ijogr.org/archive/volume/12/issue/1/article/13780
https://www.jsafog.com/doi/pdf/10.5005/jp-journals-10006-1196
https://www.jsafog.com/doi/pdf/10.5005/jp-journals-10006-1196
https://www.jsafog.com/doi/pdf/10.5005/jp-journals-10006-1196
https://pubmed.ncbi.nlm.nih.gov/23024525/
https://pubmed.ncbi.nlm.nih.gov/23024525/
https://pubmed.ncbi.nlm.nih.gov/23024525/
https://jcmhlmc.com/index.php/medera/article/view/240
https://jcmhlmc.com/index.php/medera/article/view/240
https://jcmhlmc.com/index.php/medera/article/view/240
https://pubmed.ncbi.nlm.nih.gov/24431667/
https://pubmed.ncbi.nlm.nih.gov/24431667/
https://pubmed.ncbi.nlm.nih.gov/24431667/
https://www.researchgate.net/publication/335852483_A_comparison_of_oral_versus_vaginal_misoprostol_for_induction_of_labor_at_term_at_the_Ahmadu_Bello_University_Teaching_Hospital_Zaria
https://www.researchgate.net/publication/335852483_A_comparison_of_oral_versus_vaginal_misoprostol_for_induction_of_labor_at_term_at_the_Ahmadu_Bello_University_Teaching_Hospital_Zaria
https://www.researchgate.net/publication/335852483_A_comparison_of_oral_versus_vaginal_misoprostol_for_induction_of_labor_at_term_at_the_Ahmadu_Bello_University_Teaching_Hospital_Zaria
https://www.researchgate.net/publication/335852483_A_comparison_of_oral_versus_vaginal_misoprostol_for_induction_of_labor_at_term_at_the_Ahmadu_Bello_University_Teaching_Hospital_Zaria
https://pubmed.ncbi.nlm.nih.gov/23756271/
https://pubmed.ncbi.nlm.nih.gov/23756271/
https://pubmed.ncbi.nlm.nih.gov/23756271/
https://pubmed.ncbi.nlm.nih.gov/23756271/
https://www.ijrcog.org/index.php/ijrcog/article/view/6368
https://www.ijrcog.org/index.php/ijrcog/article/view/6368
https://www.ijrcog.org/index.php/ijrcog/article/view/6368
https://pmc.ncbi.nlm.nih.gov/articles/PMC3336173/
https://pmc.ncbi.nlm.nih.gov/articles/PMC3336173/
https://pmc.ncbi.nlm.nih.gov/articles/PMC3336173/
https://pmc.ncbi.nlm.nih.gov/articles/PMC3336173/
https://pubmed.ncbi.nlm.nih.gov/34285641/
https://pubmed.ncbi.nlm.nih.gov/34285641/
https://pubmed.ncbi.nlm.nih.gov/34285641/
https://pubmed.ncbi.nlm.nih.gov/23919802/
https://pubmed.ncbi.nlm.nih.gov/23919802/
https://pubmed.ncbi.nlm.nih.gov/23919802/
https://pubmed.ncbi.nlm.nih.gov/25656228/
https://pubmed.ncbi.nlm.nih.gov/25656228/
https://pubmed.ncbi.nlm.nih.gov/25656228/
https://pubmed.ncbi.nlm.nih.gov/28901007/
https://pubmed.ncbi.nlm.nih.gov/28901007/
https://pubmed.ncbi.nlm.nih.gov/28901007/
https://pubmed.ncbi.nlm.nih.gov/14688161/
https://pubmed.ncbi.nlm.nih.gov/14688161/
https://pubmed.ncbi.nlm.nih.gov/14688161/

Elham Hamid Ismail Kaid, et al., WebLog Journal of Obstetrics and Gynecology

39. Zieman M, Fong SK, Benowitz NL, Banskter D, Darney PD. Absorption 40. Danielsson KG, Marions L, Rodriguez A, Spur BW, Wong PY, Bygdeman
kinetics of misoprostol with oral or vaginal administration. Obstet M. Comparison between oral and vaginal administration of misoprostol
Gynecol. 1997; 90: 88-92. on uterine contractility. Obstet Gynecol. 1999; 93: 275-280.

WebLog Open Access Publications 7 wjog.2026.f0301


http://www.weblogoa.com
https://pubmed.ncbi.nlm.nih.gov/9207820/
https://pubmed.ncbi.nlm.nih.gov/9207820/
https://pubmed.ncbi.nlm.nih.gov/9207820/
https://pubmed.ncbi.nlm.nih.gov/9932569/
https://pubmed.ncbi.nlm.nih.gov/9932569/
https://pubmed.ncbi.nlm.nih.gov/9932569/

	Title
	Abstract
	Introduction
	Materials and Methods
	Study design and setting
	Study population and sample size
	Inclusion criteria
	Exclusion criteria

	Data Collection Procedures
	Induction protocol
	Monitoring and labor management
	Outcome measures
	Statistical analysis

	Results
	Test of normality
	Baseline obstetric characteristics
	Indications for induction of labor
	Primary outcomes 
	Secondary outcomes

	Discussion
	Maternal outcomes
	Neonatal outcomes

	Strengths and Limitations
	Conclusion
	Acknowledgments
	Author Contributions
	Conflict of Interest
	Informed Consent
	Ethical Approval
	Data Availability Statement
	Funding
	References
	Table 1
	Table 2
	Table 3
	Table 4
	Table 5

