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Abstract

Background: Induction of labor (IOL) is an artificial initiation of labor after the age of fetal
viability and before the onset of spontaneous true labor to achieve vaginal delivery as a
therapeutic option when the benefits of expeditious delivery outweigh the risks of continuing

the pregnancy.

This research aims to assess magnitude of labor induction, associated factors and
perinatal/maternal outcomes among mothers delivered at Mekelle public hospitals , Tigray,

Northern Ethiopia.

Methods: A hospital based cross sectional study was conducted on 308 laboring mothers who
delivered after induction of labor, from July 1st, to December 1st, 2024. Using structured
questionnaire and quota sampling techniques, all eligible participants were immediately
enrolled upon admission until the desired sample size was achieved. SPSS windows version
25.0 was used for analysis and both descriptive and inferential statistics were conducted;
statistical significance to declare relationship between the dependent and independent variables

was set at p<0.05.

Results: 308 of the 5173 women who gave birth in the study area were induced, representing a
5.9% magnitude of induction. Out of this, 236 (76.6%) were delivered vaginally, 3(1%) were
operative vaginal deliveries and 69 (22.4%) by Caesarean delivery.The most prevalent
indication for Caesarean delivery was NRFHRP 41(59.4%), and 239 (77.6%) of the inductions
were successful, while 22 (7.1%) failed. A caesarean section was used to deliver all of the
patients with failed induction. Oxytocin 169(54.9%) was the most popular method for inducing
labor. Bishop’s score after cervical ripening significantly predicted the success of induction

[AOR=3.588(2.793,10.983)].



., and the two most common indications for induction were prelabor rupture of membrane
174(56.5) and oligohydraminos 39(12.7%).

Conclusion: While our successful induction rate (77.6%) is higher than that of similar
institutions in Ethiopia but comparable to most African and Asian rates, our failed induction
rate (7.1%) is lower than both local and regional settings. Bishop’s score after cervical ripening
significantly predicted the success of induction [AOR=3.588(2.793,10.983)]

KEYWORDS: Induction of labor, magnituide, Failed induction, Successful induction, Bishop

Score, Oxytocin

Introduction

Background
Induction of labor (IOL) is an artificial initiation of labor or uterine contraction after the age of

fetal viability and before the onset of spontaneous true labor to achieve vaginal delivery as a
therapeutic option when the benefits of expeditious delivery outweigh the risks of continuing
the pregnancy[1]. The procedure has been found to improve fetomaternal outcomes when timely
and properly applied to pregnancies with high risk[2]. In line with the Sustainable Development
Goals (SDG) 3, Induction of labour has been found to reduce maternal morbidity and mortality
if the procedure is performed for clear indication[3].

The rate of labor induction differs across different locations and institutions, and there has been
a noticeable increase in some developed countries, almost doubling the incidence. In the United
States, labor induction is a commonly performed obstetric procedure, with approximately
31.4% of women undergoing induction in 2020. In certain institutions, the incidence can be as
high as 40%. In contrast, Latin America reports a lower rate of 11.4%. Unfortunately, there is a

lack of recent comprehensive global data on labor induction [4,5,6].

Africa has a very low rate of induction of labor but high maternal and perinatal morbidity and
mortality. The unmet need for induction of labor is about 60-80.2% with an induction rate as
low as 1.4-6.8% while 99% of all maternal death is reported in developing countries[4]. Besides,
in some African countries, like Ethiopia, there is no satisfactory evidence of findings on fetal-
maternal outcomes of the induction process during labor ,though a study from two teaching
hospitals in Addis Ababa reported a prevalence of 4%[1].The prevalence in two Mekelle public
hospitals based on the study done in 2017 is 9%[1].
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In spite of the extreme diffusion of the procedure, there are still numerous unanswered
questions, or questions that have not obtained an unanimous consensus in the scientific
literature. In general, it is universally accepted that IOL is indicated when it is thought that the
outcomes for the fetus, the mother, or both are better than with expectant management or
waiting for the spontaneous onset of labor. In addition, IOL should be taken into consideration
when the vaginal route is thought to be the most appropriate for delivery, a concept that is
broader than the simple absence of contraindications to vaginal birth[5], [6]. Furthermore, being
a medical procedure, IOL should be carried out only when there is informed consent and where
the precursor for the induction, including specific risks and benefits and the choice of the
method used, are clearly explained; furthermore, | personally believe that consent should be
accompanied by data on the success of the procedure in the birth center[5].

A general concern is that IOL might increase the rate of cesarean delivery and have an impact
on the experience of birth, unlike to this the recent ARRIVE Trial( A Randomized Trial of
Induction versus Expectant Management), demonstrated that induction of labor lowered the
frequency of cesarean delivery across wide variety of obstetrics settings and patient
demographics[5][7], [8].When it comes to IOL, the factors to be taken into consideration and
that can influence its success includes the precursor to induction, i.e. the clinical condition,
present or absent, at the time the decision to induce is taken, the woman’s characteristics, the
method of induction used, and other factors that can predict the success of the induction.
However, it should be borne in mind that the current literature is not unanimous in defining
certain key points such as the definition for failed induction or even what to consider as the
success of the induction[5].

Methods for induction of labor may be divided into mechanical and pharmacological both of
which have their own advantages and drawbacks.The most commonly used methods of IOL
are pharmacological methods,of which titerated oral misoprostole solution and oxytocin
infusion are widely practiced. Choice among this methods depends on many factors, including
cervical and membrane status, presence or absence of uterine scar, parity, available resources
and obstetrician preference[1].

Induction is carried out by oxytocin in case cervix is favorable, that is, Bishop score of 6 or
more, whereas in case the cervix is unfavorable, then usually a PG is placed in vagina or cervix

to ripen the cervix to initiate the uterine contraction[9], [10].



PGs have been used for IOL since 1960s. Misoprostol, a prostaglandin E1 analogue, given in
low doses orally is a highly effective method for labour induction in low resource settings. Oral
administration of 25 pg every 2 h received a strong recommendation by WHO in 2011. The
Cochrane review of oral misoprostol found that in low doses oral misoprostol is at least as
effective as the commonly used vaginal dinoprostone gel. Misoprostol is also heat stable and
less than 1% of the cost of dinoprostone gel. The Cochrane review concluded that “low-dose
oral misoprostol probably has many benefits over other methods for labour induction.” and that
“a starting dose of 25 pg may offer a good balance of efficacy and safety.” A recent network
meta-analysis of all prostaglandins for labour induction supported these conclusions, finding
that oral misoprostol solution (< 50mcg) was the safest in terms of risk of caesarean
section.Their main adverse effect is excess uterine activity with or without cardiotocographic
abnormalities, and these effects are route of administration and dose dependent[10], [11], [12].
Standard practice for labor induction involves using prostaglandin to ripen the cervix. Once
active labor begins (cervical dilation of more than 3-4 cm) after the amniotic membranes
rupture, the prostaglandin administration stops. If uterine stimulation is still needed, an
intravenous infusion of oxytocin is started. The oxytocin infusion is gradually increased every
30 minutes to stimulate contractions for labor progression, while avoiding hyper stimulation
and potential fetal hypoxia. Risks associated with oxytocin infusion include fetal asphyxia,
uterine rupture, fluid retention, postpartum hemorrhage (PPH), and amniotic fluid embolism
[14,16].

However, avoiding oxytocin and continuing low dose misoprostol into active labour may have
a number of benefits for women and the health care system. Misoprostol is heat stable and an
oral medication and thus easy to store, transport and administer; all particularly desirable in low
resource settings.Moreover, the simplicity of the protocol, which eliminates the need to actively
titrate an oxytocin infusion against contractions, may free up health care providers to assist with
other aspects of a woman’s care.There is a need, therefore, to compare the safety, efficacy,
acceptability and prevalence of the two induction protocols[11].

In general there is no sufficient evidence regarding perinatal and maternal outcomes of both
methods IOL in our setup in particular and in low resource countries in general and hence has
always been area that needs further study[13], [14], [15].



1.2 Statement of the Problem
The proportions of induction of labor are generally lower in developing regions; however, in

some settings, they can be as high as those observed in developed countries can. The frequency
of labor induction in the United States was 31.4% in 2020, more than tripling since 1990 when
it was 9.5%[16], [17].

Despite the fact that IOL is an essential practice in preventing neonatal and maternal mortality
and morbidity, it is not always successful and can have unfavorable results[23]

A review of the literature showed that, among women who had IOL, only 84% of mothers in
Saudi Arabia, 80.6% in India, 75.9% in Nigeria, and 59.7% in Ethiopia achieved a vaginal
delivery[13], [16], [18], [19], [20][21].

When induction is not successful, the mode of delivery is the caesarian delivery which could be
associated with a higher rate of excessive blood loss, puerperal sepsis, and maternal mortality.
For the 10OL to succeed, it is crucial to detect and improve the gap[21]. Although induction of
labor is a daily practice at public and private health institutions in Ethiopia, including the study
area, there is a limitation in undertaking a study on methods of IOL and associated maternal and
perinatal outcomes[1].

In an area with a high rate of maternal mortality and morbidity due to poor access to
comprehensive emergency obstetric care, knowing the methods available, prevalence,
indications, and pregnancy outcomes following inductions of labor is crucial[21]. Therefore,
this study aimed to determine the magnitude, methods of IOL and associated maternal and
perinatal outcomes among mothers who had just given birth in Ayder comprehensive
specialized Hospital (ACSH), Northern Ethiopia. As a result, the findings from this research
could make it possible for women who require induction labor to get improved quality of care
in hospitals.

Parallel to the increment in I0L, delivering mothers through cesarean delivery for failed IOL is
also increasing based on different studies, including the study area. Based on the study done in
Mekelle General Hospital and ACSH in 2017, the prevalence of failed induction was 3.3%[1].
Although there is no commonly, accepted definition of “failed labor induction.” the current
practice acknowledges “allowing at least 12—-18h of latent labor before diagnosing a failed
induction may reduce the risk of cesarean delivery”. Ethiopian national guideline for induction

recommends Cesarean section only after declared failed induction[1], [7], [17], [22], [23].



Although induction of labor is a daily practice at public and private health institutions in
Ethiopia, including the study area, there is a limitation in undertaking a study on
prevalence,associated factors and perinatal/maternal outcomes of IOL. Most of the studies
concentrated on the success or failure rate of labor induction as a sole outcome, despite abundant
literature on various outcomes[1].

Thus, This study aims to determine the magnitude of IOL, perinatal and maternal outcomes of
the commonly practiced methods of IOL and associated factors among mothers who fulfill the
inclusion criteria in Ayder Comprehensive Specialized Hospital and Mekelle General Hospital.

1.3 Significance of the study

To date, there is limited study on the prevalence, risk factors, perinatal and maternal outcomes
of induction of labor in Mekelle public hospitals in general and in Ayder Comprehensive
Specialized Hospital in particular. In addition to this, information on induction of labor in
Ethiopian demographic health survey database is inadequate and this study will stimulate
further studies and perhaps complement to nationwide evidences to address national rate of

induction.

Ethiopian national protocol for induction recommends only Cesarean Delivery after declared
failed induction, undertaking this study will help us knowing the contribution of failed induction
into the overall institutional cesarean section rate as well as the other adverse outcomes. This
can be used as evidence that we can build on with more well designed randomized control trials

to help the policy makers revising the national guideline.

Knowledge of the outcomes of induction at the institutional level will be employed as a database
to monitor the prevalence, common methods, indications and outcomes for future improvement
of the quality of care as well as an evidence based information for counseling of mothers for

induction.

Literature Review

2.1. Knowledge about Induction of labor
IOL is one of the most common procedures in obstetrics and nowadays it is one of the fastest

growing procedures in the world especially in developed countries compared to the developing
ones however, its complications are still observed in countries like Ethiopia[24].



IOL may be indicated by medical or obstetrical complications of pregnancy or may be requested
or chosen for non-medical or social reasons. Some of the indications include post term
pregnancy, hypertensive diseases of pregnancy, premature rupture of membrane, abruption
placentae, chorioamnionitis, fetal demise, Premature Rupture of Membranes (PROM), maternal
medical conditions like diabetes mellitus, renal disease, chronic pulmonary disease, chronic
hypertension and fetal compromise as severe fetal growth restriction, iso-immunization, which
may influence the success of IOL. IOL carries various risks including failed induction, fetal and
neonatal abnormalities, infection, uterine rupture and bleeding after delivery. The outcome of
labor induction will be either success or failure[8], [13], [17], [18], [21], [23], [25]

2.2 Methods of Induction of labor
A variety of pharmacological and non-pharmacological methods are used for IOL.

Pharmacological methods include oxytocin, prostaglandin (PG) analogues and smooth muscle
stimulants such as herbs or castor oil, whereas non-pharmacological methods include
mechanical methods such as digital stretching of the cervix and sweeping of the membranes,
hygroscopic cervical dilators, balloon catheters, artificial rupture of the membranes and nipple
stimulation. The preferred method of induction could be selected based on the indications or
the health care provider’s decision. But, the most commonly used methods of induction in our

setting is oxytocin infusion and misoprostole oral solution[14].

Historically, most trials have studied the vaginal route of administration of misoprostol for
induction of labor. However, owing to concerns about the risk of uterine hyperstimulation with
vaginal misoprostol, more recent trials have focused on studying lower doses of vaginal
misoprostol and the oral route for its administration. In 2012, the International Federation of
Gynecology and Obstetrics (FIGO) recommended an oral dose of 25 pug misoprostol solution
every 2 hours to induce labor, citing the 2011 WHO recommendations for labor induction. The
WHO strongly recommended this regimen by rating the quality of evidence as moderate and
included data from the 2006 Cochrane Review by Alfrevic and Weeks. In 2014, a Cochrane
review of oral misoprostol for induction of labor, which included nine trials comparing oral
misoprostol with placebo, showed that women using oral misoprostol were more likely to give
birth vaginally within 24 hours[26].



The induction procedure performed in Ethiopia also varies from institution to institution. The
dose and methods of induction vary across the institutions. For example, 5 IU for primigravida
and 2.5 IU for multigravida is the recommended initial dose in our study setting. However, in

other institutions, the dose may be similar irrespective of gravida status[27].

2.3 Epidemiology of Induction of labor
Globally, over the past several decades, the rate of labor induction is steadily increasing and, in

industrialized countries, approximately one out of four pregnant women has their labor
induced[5]. The frequency of labor induction in the United States was 31.4% in 2020, more
than tripling since 1990 when it was 9.5%[16], [17].

According to secondary analysis of World Health Organization (WHO) on the outcomes of IOL
in 16 Asian African countries, the average prevalence of induction of labor was 4.4% in Africa
(ranged from 1.4% in Niger to 6.8% in Algeria), and 12.1% in Asia (ranged from 2.5% in
Cambodia to 35.5% in Sri Lanka).Oxytocin alone was the most common method (45.9% and
37.5%)[15], [17]. In Ethiopia, the prevalence of IOL is variable, 4% in two teaching hospitals
in Addis Ababa, 20.4% in teaching hospitals of Southwest Ethiopia, 9% in two public hospitals
of Mekelle town, 10.9% in Lemlem Karl hospital of Miachew town[1], [4], [13], [15], [28],
[29].

A review of the literature showed that, among women who had IOL, only 84% of mothers in
Saudi Arabia, 80.6% in India, 75.9% in Nigeria, 77% in Somaliland and 59.7% in Ethiopia
achieved a vaginal delivery. Even in the Ethiopian context the success rate of IOL is variable,
two Mekelle Public Hospitals (76%), Lemlem Karl Hospital in Miachew town (54.5%), East
Gojjam zone public hospitals(58%) Wolliso St. Luke, Catholic Hospital (57.89%), and Wolaita
Sodo (59.7%)[21], [27][30], [31], [32].

In Ethiopia, IOL is practiced widely in all hospitals; however, the pooled prevalence of failed
labor induction is high compared with developing and developed countries respectively.
Although some pieces of evidence are available in Ethiopia regarding induction outcomes, most
were conducted using secondary data from card reviews. Assessing the determinants of
successful 10L using primary data would help to improve the failure rate of IOL and its

complications. The prevalence of failed induction was 3.3% in two public hospitals of Mekelle



town, 16.7% in teaching hospitals of Southwest Ethiopia, 25.4% in four teaching hospitals of
Addis Ababa, Ethiopia, 21.4% in Jimma specialized hospital, Ethiopia, 42.1% in Wolliso St.
Luke Catholic hospital, Ethiopia. Outside Ethiopia, the prevalence was found to be 24.1% in
Catholic Maternity Hospital, Nigeria and 43.6% in Mahatma Gandhi Medical College and
Research Institute Hospital, India[1], [3], [7], [17], [18], [19], [22], [23], [27].

Pregnant women who are induced by misoprostol were 1.5 times more likely to have failed
induction than those who are induced by oxytocin. The use of oxytocin was strongly associated
with a higher success rate of induction of labor. Vogel et al supported this study inthat the
induction by oxytocin alone is associated with over an 80% success rate. A study done by Scapin
SQ et al. revealed that induction by misoprostol was more associated with vaginal delivery. But
another study concludes that the success rate of vaginal delivery after induction was very similar
for oxytocin and misoprostol. The discrepancy finding was revealed in the observational study
designs. To clear these two opposing ideas, a randomized control trial should be considered[10],
[15][9].

2.4 Complications of Induction of Labor

2.4.1 Adverse Perinatal and maternal Outcome

Induction of labor (IOL) is an essential intervention to reduce adverse maternal and neonatal
outcomes. It is also improved pregnancy outcomes, especially in resource-limited countries,
where maternal and perinatal mortality is unacceptably high. The risk of adverse perinatal and
maternal outcomes increases with gestational age, and although induction of labour may reduce
these risks, the optimal timing of induction remains unknown[15].

Generally, induction may be is associated with significant maternal and perinatal risks.
Therefore, the decision to prescribe the procedure to any pregnant women must be based on
sound clinical justification, and the expected benefits should outweigh the potential harms
associated with the intervention.

Retrospective study done in teritiary hospital in Gahana described that, the main maternal
complications of IOL include increased risk of caesarean section with its associated potential
consequences such as increased blood loss, uterine rupture in subsequent maternities, longer
hospital stays and increased cost. On the other hand, perinatal risks include birth asphyxia with
poor APGAR scores, NICU admission and perinatal demise[33][25], [34], [35].



Based on study done in two public hospitals in Mekelle town, adverse maternal outcomes of
induction were 4.3% PPH, 2% precipitated labor, 1.4% intrapartum placental abruptions, 0.9%
incomplete uterine ruptures, 0.3% uterine over activity and 0.3% maternal death. In regard to
fetal /early neonatal complications, 17.9% of the neonates had NRFHRP, 0.6% IUFD, 10.9%
low Apgar score, 3.2% Early onset neonatal Sepsis and out of this 59% were admitted to the
neonatal intensive care unit and half of them stayed for 4-7 days at the NICU and 10.8%
neonates died within the first 7 days of life. Two of the four early neonatal deaths were due to
Hyaline membrane disease secondary to prematurity, one due to congenital malformation and

another one for perinatal asphyxia[1][36], [37].

2.4.2 Indications and predictors of induction of labor
According to the World Health Organization's (WHQO) recommendations, the practice of IOL

should be performed only when there is a clear medical indication for it, and the expected
benefits outweigh the potential harm. Researchers have found that post-term pregnancy,
hypertensive disorders (pre-eclampsia/eclampsia) during pregnancy, pre-labor rupture of
membrane (PROM), intrauterine growth restriction(IlUGR), intrauterine fetal death (IUFD),
abruption placenta, fetal congenital anomalies, and other medical disorders are some indications
for the intervention of induction of labor and may influence the success of induction of
labor. However, the level of evidence supporting these common indications varies widely,

ranging from low to high[5].

In a retrospective study done in public Hospitals of Harari Regional State, Eastern Ethiopia, the
most common indication for induction of labor was pre-eclampsia/eclampsia which accounted
for 46.70%, followed by pre-labor rupture of membrane 33.50% and intrauterine fetal death
7.5% (Yimer Mohammed , 2021). Other study done in two public General Hospitals in Mekelle
town reported that the commonest indications for inductions of labor are prolonged rupture of
membranes(41.3%), post-term  pregnancy(19.7%), hypertensive  disorders(16.5%),
oligohydramnios(8.4%), IUFD(7.5%), APH 18(5.2%), congenital malformations(0.9%) and
IUGR(0.6%)[1], [17][35], [38].

Because of the risk of failed induction of labor, a variety of maternal and fetal factors as well
as screening tests have been suggested to predict labor induction success. Certain characteristics

of the woman (including place of residence, parity, age, weight, height and body mass index),
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and of the fetus (including birth weight,fetal heart rate pattern and gestational age) are
associated with the success of labor induction; with parous, favorable bishop score(assessed by
most senior physician assigned during decision time), young women who are taller and lower
weight with advanced gestational age having a higher rate of induction success. However, the
overall sensitivity and specificity to predict vaginal delivery widely vary from 12% to 100%
and 12% to 95%, respectively. Moreover, many published prediction models for predicting a
successful vaginal delivery following induction are often limited in their scope (eg,
methodology and performance) and generalizability[28], [39].

Therefore the delivery should be conducted under circumstances that allow appropriate support
and intervention on behalf of the fetus and vaginal delivery necessiates continuous intrapartum

fetal heart rate monitoring[40].

2.5. Conceptual framework
This is a conceptual framework for the study of magnitude, methods of induction of labor and

associated maternal and perinatal outcomes for women delivered in ACSH, Northern Ethiopia.

This conceptual framework shows the factors that affect the IOL and is adapted from different

literatures. Methods of induction Methods of cervical
Indications e Oxytocin ripening
e Hypertensive disorders e Titerated

e Misoprostol

e Postterm pregnancy Misoprostol e Balloon catheter

e Prelabor rupture of e Combined
membranes \ /

e Oligohydraminos

¢ IUGR Induction

* IUFD of labor Obstetric characterstics

_ _ e Gravidity
Sociodemographic e Parity

o Age o Gestational age
e Residence ® Rishnn srore
e Marital status

e Religion —
e Educational status Fetal condition

e Occupation

A e Fetal heart beat status
* FEthinicity o Fetal birth weight



Figure 1: Conceptual framework for methods of induction of labor and associated

factors

3. Objectives of the study

General objective
¢ To assesses the magnitude and outcomes of induction of labor:

Specific objectives

% To determine the magnitude of induction of labor at Mekelle public Hospitals in
Northern Ethiopia from July1,2024 to December1,2024

¢+ To assess the commonly practiced methods of induction at Mekelle public Hospitals in
Northern Ethiopia from July1,2024 to December1,2024

+« To determine adverse maternal and perinatal outcomes of inductions of labor at
Mekelle public Hospitals in Northern Ethiopia from July1,2024 to Decemberl,2024

¢+ To determine the common indications for induction of labor at Mekelle public
Hospitals in Northern Ethiopia from July1,2024 to December1,2024

¢+ To asses success and failure rate of induction of labor at Mekelle public Hospitals in
Northern Ethiopia from July1,2024 to December1,2024

¢+ To assess factors associated with failed induction of labor at Mekelle public Hospitals

in Northern Ethiopia from July1,2024 to December1,2024

4. Methods and Materials

4.1 Study Setting
Tigray is one of the northern most of nine regional state of the Federal Democratic Republic of

Ethiopia. Mekelle is the capital city of Tigray and is located 780 km away from the capital city
of Ethiopia, Addis Ababa. Mekelle has four governmental hospitals, ACSH, Mekelle General
Hospital, Quiha General Hospital and Lekatit 11 Primary Hospital. The study will be conducted

at Ayder Comprehensive Specialized Hospital.
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Ayder comprehensive Specialized Hospital is found in Mekelle, it started as a referral and
specialized medical center in 2008 G.C. It serves for more than 9 million populations in its
catchment areas of Tigray, Northern Afar, and North-eastern part of Amhara regional states. It
is the second largest tertiary hospital in the nation and has more than 500 inpatient beds in the
four major departments (pediatric and child health, Internal medicine, Surgery and Obstetrics/
Gynecology) and other specialty units. It provides a comprehensive care of which obstetrics
and gynecology care service provision is one of the main services. It has two separate Out
Patient Departments; one offering services for low risk mothers and the other for high risk
mothers. There are 78 inpatient beds in two wards, 5 delivery couches, 1 emergency room, 1
procedure room and 1 meeting hall for Obstetrics and Gynecology care services. There is there
is separate Operation theatre for obstetrics and gynecology. There are 15 senior Obstetrician
and Gynecologists (13 permanent staff and 2 honorary staff), 35 residents, and 92 midwives

providing the care. It has 7000 deliveries per year.

The hospital also served as teaching hospital and research center for the College of Health
Sciences, Mekelle University. This study is to be conducted at Ayder Comprehensive

Specialized Hospital and Mekelle General Hospital found in Mekelle town, North Ethiopia.

4.2 Study Period
The study was conducted from July 1, 2024 to December 1, 2024

4.3 Study Design
A hospital based descriptive cross- sectional study was done

4.4 Study Population

4.4.1 Source Population
All mothers delivered at ACSH and Mekelle General Hospital during July 1, 2024 to December

1, 2024

4.4.2 Study Population
All womens undergone I0OL, whose gestational age of pregnancy was greater than or equal to

28 weeks in ACSH and Mekelle General Hospital Mekelle, Tigray that fulfill the inclusion
criteria and enrolled in the study during the data collection period.
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4.5. Eligibility Criteria

4.5.1. Inclusion Criteria
+« All mothers who were admitted for 10L after pregnancy of 28 weeks of gestational age at

ACSH and Mekelle General Hospital, Mekelle, Tigray during the study period.

4.5.2 Exclusion Criteria
« Women who are critically ill to be interviewed

« Women with uncertain gestational age
4.6. Study variables

4.6.1 Independent variable
« Maternal age

+«+ Gestational age

s Gravidity

% Parity

% Ethnicity

% Marital status

% Antenatal care

% Religion

% Educational level

¢+ Place of residence

¢+ Bishop score at admission

%+ Method of Induction of labor
< Mode of delivery

% Known medical illness

¢+ Average family monthly income

% Fetal weight

4.6.2. Dependent variables
% Magnitude and Outcome of induction of labor
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5. Data collection process
The data was collected from ACSH and Mekelle General Hospital within 6 hours after delivery

from the labor ward medical record files, operating theatre and neonatal intensive care unit
records using structured and comprehensive questionnaire designed for that. Oral interview was
also used when necessary and missed information was resolved with the managing Physicians
before discharge of the mother and her neonate. The data was collected by trained data

collectors.

Data Processing and analysis
The collected data was cleared and checked by the principal investigator for completeness and

consistency. Then the data was computed and analyzed using SPSS version 25 statistical

software. Finally, the data is presented in tables and graphs

Operational definitions and terminologies

«+ Term pregnancy in this study stands for gestational age greater or equal to 37 weeks

% Reliable date in this study stands for a mother who remembers her date clearly, who had
regular menstrual cycle at least for 3 months prior to her last date and she was not on any
form of contraceptives at least for 3 months prior to her last date [41]

¢+ Early ultrasound in this study stands for ultrasound taken at gestational age of 24 or below
[42].

+«+ Maternal outcome stands for mode of delivery and maternal condition at delivery

+ Fetal outcome stands for fith minute APGARSs score, admission to N-ICU, status of newborn
at birth or on discharge

+¢+ Induction of labor refers to iatrogenic stimulation of uterine contractions before the onset of
spontaneous labor[1]

¢ Failed induction defined as inability to achieve vaginal delivery after 6 to 8 hours of
maximum maintained dose of induction [27]

¢+ Favorable Bishop score stands for score 9 and above. Where as score less than 6 is
unfavorable and score between 6 and 8 is intermediate.

% Maternal complication in this study stands for maternal morbidity or mortality associated

with intervention for induction of labor.
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Data quality assurance

Data analysis

Data was coded, entered, cleaned, and analyzed using Statistical Package for Social Science
(SPSS) wversion 25. Magnitude, fetomaternal outcomes,maternal sociodemographic
characteristics, obstetric history and physical examination findings, indication for induction and

methods used for induction were described using graphs,tables,and texts.

Ethical consideration

Ethical clearance was obtained from the Institutional Review Board(reference number: MU-
IRB 2062/2023) of Mekelle University College of Health Sciences. Names and other identifiers
were not used in collecting the data, and confidentiality was maintained by keeping the data
collection forms locked in a cabinet and the electronic data files kept on a password-protected

computer.

6. Results
During the study period (July 1 — December 1, 2024), a total of 5,173 women gave birth in the

study area, with 308 undergoing labor induction, resulting in an induction prevalence of 5.9%.
Of this 1,344(26%) delivered via Caesarean deliveries, 76(5.7%) performed for failed induction.

From those who undergone IOL 69(22.4%) delivered via cesarean delivery.

Sociodemographic characteristics of the participants

The ages of participants ranged from 18 to 45 years, with a mean age of 27.9 +5.68years. More
than half, 168 (54.5%), were enrolled from Ayder Comprehensive Specialized Hospital
(ACSH), while 140 (45.5%) were from Mekelle General Hospital. The majority of participants
were of Tigrayan ethnicity, 303 (98.4%), with a small representation from Amhara, 3 (1%), and
Afar, 2 (0.6%). Most participants, 287 (93.2%), were from urban areas, while 21 (6.8%) came

from rural areas.

Regarding marital status, nearly all participants, 297 (96.4%), were married, while a few were
single, 6 (1.9%), divorced, 2 (0.6%), widowed, 2 (0.6%), and cohabiting, 1 (0.3%). In terms of

education, 41 (13.3%) were unable to read and write, 56 (18.2%) were literate without formal
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schooling, 157 (51%) had completed secondary-preparatory school, and 54 (17.5%) had

attended college or higher education.

Occupation-wise, two-thirds of the respondents, 233 (75.6%), were housewives, while 38

(12.3%) worked in the private sector, 30 (9.7%) were government employees, and 7 (2.3%)

were students. (Table_1):

Table 1: Socio-Demographic Characteristics of Pregnant Mothers Who Underwent Induction
of Labor in ACSH and MGH (July 1 — December 1, 2024).

Variables Category Frequency[n= 308] | Percent [%]
Age Mean(SD) 27.9
<18 5 1.6
18-34 250 81.2
>35 53 17.2
Site of research Ayder 168 54.5
MGH 140 45.5
Place of residency Urban 287 93.2
Rural 21 6.8
Marital status Married 297 96.4
Divorced 2 0.6
Single 6 1.9
Widowed 2 0.6
Cohabited 1 0.3
Educational status of the | unable to read and write 41 13.3
mother able to read and write 56 18.2
secondary -preparatory 157 51.0
school
college and above 54 17.5
Occupation status Housewife 233 75.6
Student 7 2.3
government employee 30 9.7
private business 38 12.3
Ethnicity Tigraweyti 303 98.4
Amharayti 3 1.0
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Afar 2 0.6

Obstetric Profile and Physical Examination Findings

More than half of the participants, 181 (58.8%), were para one to four, while 105 (34.1%) were
nulliparous, and 22 (7.1%) were grandparous. Nearly all pregnancies, 291 (94.5%), were
planned, and 307 (99.7%) were wanted, whereas 17 (5.5%) were unplanned, and 1 (0.3%) was

unwanted.

Regarding gestational age at delivery, 135 (43.9%) of pregnancies were full-term, 93 (30.1%)
were early term, 31 (10.1%) were post-term, and 13 (4.2%) were preterm. Antenatal care (ANC)
was booked by 302 (98.1%) of the participants, while 6 (1.9%) did not receive ANC. Among
those who received ANC, the majority, 261 (84.7%), had one to seven contacts, 41 (13.3%) had
eight or more contacts, and 6 (2.0%) had no ANC visits.

In terms of healthcare facility usage for ANC, 118 (38.3%) attended public health centers, 102
(33.2%) visited private hospitals or clinics, and 82 (26.6%) received care at public hospitals.

However, 6 (1.9%) did not visit any healthcare facility.

Most participants, 138 (44.8%), had no known medical conditions. However, 104 (33.8%) had
prolonged rupture of membranes (PROM), 41 (13.3%) had hypertension, 4 (1.3%) had diabetes,
and 2 (0.6%) had asthma, intrauterine growth restriction (IUGR), or intrauterine fetal demise
(IUFD). Additionally, 1 (0.3%) participant had each of the following conditions:
chorioamnionitis, cardiac disease, thyroid disorder, epilepsy, and Rh-alloimmunization.

Almost all 287 (93.2%) of indications for IOL were maternal and the remaining 21 (6.8%) were
fetal. From this, the leading reason for labor induction was prolonged rupture of membranes,
affecting 174 (56.5%) of cases. Other indications included oligohydramnios in 39 (12.7%),
hypertensive disorders in 31 (10.1%), post-term pregnancy in 31 (10.1%), placental abruption
in 13 (4.2%), bad obstetric history (BOH) in 8 (2.6%), intrauterine growth restriction (IUGR)
in 7 (2.3%), and IUFD in 6 (1.9%).
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On physical examination, the majority of participants, 237 (76.9%), had an unfavorable
Bishop’s Score (<6), while 71 (23.1%) had a favorable score (>6). Almost all 53(84.1%) of
women with cervical dilatation of four centimeter and above and 18(85.7%) of cervical

dilatation morethan sixty percent delivered vaginally respectivelly (Table_2 ,3 and 4)

Table 2: Obstetric profiles of pregnant mothers underwent induction of labor in ACSH and

MGH from July 1st, to December 1st, 2024.

Variables Category Frequency[n=308] | Percent [%0]
Parity para-0 105 34.1
Para 1-4 181 58.8
Para- >5 22 7.1
Was pregnancy planned | Yes 291 94.5
? No 17 5.5
Was pregnancy wanted Yes 307 99.7
? No 0.3
Gestational age at the 28w-34w 1.6
date of delivery 34-36wW6d 26
37w-38wéd 93 30.2
39w-40wéd 135 43.9
41w-41wéd 36 11.7
>40w 31 10.1
ANC BOOKED 302 98.1
Un BOOKED 6 1.9
Number of ANC 0 6 1.9
contacts 1-7 261 84.7
>8 41 13.3
Place of ANC booking public hospital 82 26.6
private hospital/clinic 102 33.2
public health center 118 38.3
NONE 6 1.9
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Table 3: Obstetric indications for mothers underwent induction of labor in ACSH and MGH
from July 1st, to December 1st, 2024.

Variables Category Frequency[n=308] Percent[%]
Indications Postterm pregnancy | 31 10.1
PROM 174 56.5
HDP** 31 10.1
Oligohydraminos 39 12.7
Abruption** 13 4.2
Others*** 2 0.6
BOH 8 2.6
IUGR 7 2.3
IUFD* 3 1.0

***includes:-DM,Cardiac Disease + RVI

**intrapartal IUFD

*Includes:- 2HDP ,1Rh sensitized mothers

Table 4: Physical examination profiles and outcomes of pregnant mothers who underwent
induction of labor in ACSH and MGH from July 1st, to December 1st, 2024 [Before cervical

ripening].
Variables Category Frequency[n=308] | Percent[%)]
Pre induction bishop Unfavorable 237 77.0
score-assessed by most 71 23.0
senior physician Favorable
Cx- VD 80 77.7
closed[n=103] | CD 23 22.3
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Cervical dilation (in Cx 1- VD 105 75.0
cm) and effacement (in | 2cm[n=140] CD 35 25.0
%) Cx 3- VD 53 84.1
4cm[n=63] CD 10 15.9
Cx >=5- VD 1 50.0
6cm[n=2] CD 1 50.0
Cervical effacement VD 136 76.8
- 0, =
0-30%[n=177] D a1 232
VD 43 71.7
40-50%[n=
0-50%][n=60] D 17 283
VD 42 84.0
60-70%[n=50
on=501 = 8 16.0
VD 18 85.7
>=80%[n=21
80%[n=21] 3 143
Station VD 92 71.3
-3[n=129] cD 37 28.7
VD 86 86.0
-2[n=1
[n=100] CD 14 14.0
VD 61 17.2
“LIn=79] cD 18 22.8
Position of cervix Posterior VD 92 71.9
[n=128] CD 36 28.1
Midposition VD 77 77.0
[n=100] CD 23 23.0
Anterior VD 70 87.5
[n=80] CD 10 12.5
Cervical Consistency Firm VD 80 77.7
[n=103] CD 23 22.3
Medium VD 99 73.9
[n=134] CD 35 26.1
Soft VD 60 84.5
[n=71] CD 11 15.5

Methods of ripening and induction of labor

Cervical ripening was performed for 112 (47.3%) of participants with an unfavorable Bishop’s
Score. Among them, misoprostol was the most commonly used method, administered to 66

(59%) participants, while balloon catheter was used for 45 (40.2%). Morethan two-third
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51(77.3%) of the misoprostole group and almost two-third 33(73.3%) of the transcervical
balloon group participants delivered vaginally. A combination of misoprostol and balloon

catheter was utilized in only one case (0.8%) and delivered vaginally.

Following cervical ripening, 99 (88.4%) of the participants achieved a favorable Bishop’s
Score. However, 13 (11.6%) experienced rupture of membranes and were subsequently
assigned to the titrated misoprostol group. In general after cervical ripening, rate of favorability
increased morethan twice from 71 (23%) to 170 (55.2%).

Oxytocin infusion was the most frequently used method for induction, applied in 170 (55.2%)
of cases, while the remaining 138 (44.8%) were induced using titrated misoprostol. Among
those who received oxytocin infusion, 109 (64%) required the third and maximum dose, 38
(22.5%) were maintained at the second dose, and 23 (13.5%) at the first dose. For those induced
with titrated misoprostol, 38 (27.6%) received the seventh and maximum dose, 30 (21.7%)
required the fourth dose, 28 (20.3%) reached the third dose, and 15 (10.9%) were maintained at
the sixth dose. Majority of the oxytocin 133(78.2%) and titerated misoprostol 106(76.8%) group
participants delivered vaginally.The mean induction-to-delivery time was 12 hours, with a

maximum duration of 24 hours and a minimum of 1 hour (Table_5).

Table 5: Methods of Cervical Ripening and induction with their Outcomes for Pregnant
Mothers Who Underwent Induction of Labor in ACSH and MGH (July 1 — December 1,
2024)[After Cervical Ripening].

Variables Category Frequency Percent[%]
Was ripening of cervix done ? | veg 112 36.4
[n=308] No 196 63.6
Method of cervical ripening Misoprostol VD 51 77.3
[n=112] [n=66] CD 15 22.7
balloon VD 33 73.3
catheter[n=45] CD 12 26.7
. VD 1 100.0
Combined[n=1] cD 0 0.0
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Method of induction after Oxytocin VD 133 78.2
cervical ripening [n=170] CD 37 21.8
[n=308] tit_erated VD 106 76.8
misoprostole 32 23.2
[n=138] D
Maintenance dose of First 23 13.5
induction of labor for Second 38 22.5
oxytocin group 109 64
[n=170] Third
Maintenance dose of 1st dose 2 1.4
induction of labor for titerated | 2nd dose 11 8.0
misoprostole group 3rd dose 28 20.3
[n=138] 4th dose 30 21.7
5th dose 14 10.1
6th dose 15 10.9
7th dose 38 27.6
Induction to delivery time in Mean 12.0
hours Median 11.0
[n=308] S.D 5.45
Minimum 1.00
Maximum 24.00

Outcomes of labor induction

Birth outcomes

Among the 308 mothers who underwent labor induction, the majority 236 (76.6%) had a
spontaneous vaginal delivery, while 3 (1%) required operative vaginal delivery, and 69 (22.4%)
underwent a Cesarean delivery(CD). More than half (37 out of 69, or 53.6%) of those who had

a CD were from the oxytocin infusion group.

After excluding 46 cases where a CD was performed for reasons unrelated to failed induction,
the overall success rate of induction was 239 (77.6%), while the failure rate was 69 (22.4%).

Among those who underwent C-section, the primary indications were: Failed induction — 22
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cases (30.6%), Non-reassuring fetal heart rate pattern (NRFHRP) — 46 cases (63.8%),
Cephalopelvic disproportion (CPD) — 2 cases (2.8%), Meconium-stained amniotic fluid
(MSAF) — 2 cases (2.8. In terms of neonatal birth weight, 273 (88.6%) of newborns weighed
between 2500g and 3999g, 30 (9.7%) had a birth weight below 25009 and 5 (1.6%) weighed
>4000g (Table_6).

Table 6: Outcomes of Labor Induction of Pregnant Mothers Who Underwent Induction of
Labor in ACSH and MGH (July 1 — December 1, 2024).

Variables Category Frequency Percent[%0]
Mode of delivery SVD 236 76.6
[n=308] OoVvD 3 1.0
CD 69 22.4
If delivery is other than SVD, failed induction 22 30.6
list indication NRFHRP 46 63.8
[n=72] MSAF 2 2.8
CPD 2 2.8
Oxytocin Group-CD indication Failed induction 8 21.6
[n=37] NRFHRP 27 73.0
MSAF 1 2.7
CPD 1 2.7
Titerated misoprostol gorup-CD Failed induction 14 438
indication NRFHRP 16 50.0
[n=32] MSAF 1 3.1
CPD 1 3.1
New born birth weight <2500gram 30 9.7
[n=308] 2500-3999grams 273 88.7
>4kg 5 1.6

Obstetric intrapartum complications during the current pregnancy

Of the 262 participants, more than two thirds (85.1%) did not experience any intrapartum
complications. 28 (9.1%) NRFHRP, 11 (3.6%) MSAF, 4 (1.3%) intrapartum placental
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abruptions, 2 (0.6%) third/fourth degree perineal tears, and 1 (0.3%) PPH were among the

intraparatal obstetric complications that were noted during the induction of labor (Table_7).

Table 7: Intrapartum obstetric complications of pregnant mothers underwent induction of
labor in ACSH and MGH from July 1st, to December 1st, 2024.

Variables Category Frequency Percent[%0]
Intrapartum Obstetric MSAF 11 3.6
complication in the current intrapartum abruption 1.3
pregnancy 3rd/4th degree perineal 2 0.6
[n=308] tear
PPH 1 0.3
NRFHRP 28 9.1
None 262 85.1

Fetal/ neonatal peripartum out comes and complications

Seven (2.3%) of the 301 (97.7%) neonates were stillborn, while the remaining 301 were alive.

Three (75%) of the stillbirths were caused by pregnancy-induced hypertension, three (42.9%)

were IUFD from the start, and four (57.1%) were alive when induction began. Regarding early
newborn outcomes, 13 (4.2%) had an APGAR score below seven, whereas 295 (95.8%) had an
APGAR score greater than seven. Every infant with a poor APGAR score went to the NICU;
10 (76.7%) were kept there for 24 hours, 1 (7.7%) for 24 to 48 hours, and 2 (15.4%) for up to

seventh day. All of the newborns admitted for 7days were diagnosed with early onset neonatal

sepsis (Table_8).

Table 8: Fetal/neonatal complications of pregnant mothers underwent induction of labor in

ACSH and MGH from July 1st, to December 1st, 2024.

Variables

Category

Frequency

Percent [%0]
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Newborn status at birth Alive 301 97.7
[n=308] Stillbirth Antepartum 3 42.8%
[n=7(2.3%)] Intrapartum 4 57.2%
Newborn 57 min APGAR <5 6 1.9
scores 5-7 3 1.0
[n=308] >7 299 97.1
Newborn admitted to NICU | vyeg 13 4.2
[n=308] No 295 95.8
Duration of stay in NICU <24hrs 10 76.9
[n=13] 24-48hrs 1 1.7
3rd-7th day 2 15.4

Association of maternal obstetric selected factors and maternal/ perinatal
outcomes to the induction of labor outcomes

Cross tabulation and Logistic regression

Using the pearson chi-square test value, Maternal age, Residence, maternal height, BMI, parity,
gestational age at the time of delivery, Bishop score at admission, whether cervical ripening
was done or not, ripening agent used, Method of induction, bishop’s score after ripening,
newborn birth weight, newborn outcome, 5th minutes Apgar score, whether Neonate admitted
to NICU or not, PPH, maternal third or fourth degree perineal tear and non reassuring fetal heart
rate pattern were selected and analyzed for their possible association with the outcome of
induction. It was found that residency (p value=0.160), parity (P value= 0.063), Bishop’s score
after cervical ripening (P value= 0.031) and NRFHRP (P value=0.000) are the only significant
variable (Tables 9).

On Bivariate analysis, residency, parity, Bishop’s score after cervical ripening and NRFHRP
showed statistical significance, and Multiparous women were almost two times more likely to
succeed induction than the primipara ones [COR=1.7, 95% CI= (0.78,1.522)]. Women
delivered less than 3500grams achieved vaginal delivery twice than those who delivered three
and half newborn birth weights [COR=1.984, 95% CI=(0.668,5.892)]. Women with favorable
Bishop’s score after cervical ripening were four times more likely to Succeed induction than
those with unfavorable Bishop Score [COR=4.123, 95% CI=(1.518, 28.352)].
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On Multivariate regression (variables that showed statistical significance in bivariate analysis
were entered for Multivariate regression), NRFHRP and Bishop Score after cervical ripening
persisted as significant predictor of successful induction and mothers with favorable Bishop’s
score after cervical ripening were almost four more likely to succeed induction than those with
unfavorable Bishop’s score. [AOR=3.588(2.793,10.983)].

26



Table 9: Obstetric Profile, Maternal and Fetal complications in relation to the outcomes of

induction of labor of pregnant mothers underwent induction of labor in ACSH and MGH from
July 1st, to December 1st, 2024.

Variables Category Successful Failed IOL | Total P-Value
1I0L

Age 18-34 196(76.9%) | 59(23.1%) 255 0.773
>35 43(81.1%) 10(18.9%) 53

Residency Urban 220(76.7%) 67(23.3%) 287 0.160
Rural 19(90.5%) 2(9.5%) 21

Height <165.1cm 13(100%) 0(0.0%) 13 0.946
>165.1cm 226(76.6%) | 69(23.4%) 295

BMI <30kg/m2 11(68.8%) 5(31.2%) 16 0.387
>30kg/m2 228(78.1%) | 64(21.9%) 292

Parity Primipara 75(71.4%) 30(28.6%) 105 0.063
Multipara 164(80.8%) | 39(19.2%) 203

GA at Preterm 4(100%) 0(0.0%) 4 0.983

delivery Term 235(77.3%) | 69(22.7%) 304

Cervical Yes 83(74.8%) 28(25%) 111 0.373

Ripening

Done? No 156(79.2%) | 41(20.8%) 197

Method of Misoprostol 50(75.8%) 16(24.2%) 66 0.825

ripening Balloon catheter 34(73.9%) 12(26.1%) 46

Method of Oxytocin 133(78.2%) | 37(21.8%) 170 0.813

induction Titerated misoprostole | 106(76.8%) | 32(23.2%) 138

Bishop score | Favorable 133(78.2%) 37(21.8%) 170 0.031

after ripening | Unfavorable 106(76.8%) | 32(23.2%) 138

Newborn <3.5kg 26(86.7%) 4(13.3%) 30 0.218

birth weight | >3 5kg 213(76.6%) | 65(23.4%) 278

Newborn Alive 232(97.1%) | 69(22.9%) 301 0.99

status Stillbirth 7(100%) 0(0.0%) 7

5™ Minute <7 8(88.9%) 1(11.1%) 9 0.423

APGAR sore | >7 231(77.3%) | 68(22.7%) 299

Neonate Yes 9(69.2%) 4(30.8%) 13 0.463

admitted to

NICU? No 230(78%) 65(22%) 295

3 or 4" Yes 2(100%) 0(0.0%) 2 0.999

Degree

perineal tear | NO 237(77.4%) | 69(22.6%) 306

PPH Yes 1(100%) 0(0.0%) 1 1.00
No 238(77.3%) | 69(22.7%) 307

NRFHRP Yes 2(6.1%) 31(93.9%) 33 0.000
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| | No | 237(86.2%) | 38(13.8%) | 275 |

Table 10: Predictors of successful induction of labor of pregnant mothers underwent
induction of labor in ACSH and MGH from July 1st, to December 1st, 2024.

Variables Category COR(95% CI) AOR(95% CI)
Residency Urban 0.346(0.78,1.522) 0.147(0.016,1.348)
Rural
Parity Primipara
Multipara 1.682(0.92,2.912) 1.056(0.507,2.199)
Bishop score after Favorable 4.123(1.518,28.6352) | 3.588(2.793,10.983)

cervical dilatation Unfavorable

Newborn birth <3500grams 1.984(0.668, 5.892) | 3.195(0.637,16.016)
weight >3500grams
7. Discussion

In the study period, there were 5173 total deliveries; 1344 subjects (26%) were via CD, and 73
subjects (1.4%) were via operative vaginal deliveries. Out of 5173 deliveries, induction of labor
was done in 308 subjects][ 5.9%]. The rate of successful induction constituted 76.6%, failed
induction represented 7.1% with 1.6% contribution of failed induction into the overall institutional
rate of cesarean deliveries during the study period. The two most common indications for induction
were prelabor rupture of membranes and oligohydraminos; Bishop’s score after cervical ripening

was a significant predictor of successful induction.

The rate of labor induction (5.9 %) was found to be comparable to other studies done at two
teaching hospitals in Addis Ababa (4%) [1]. Although it is not a nationwide study, it is also
comparable to the average rate of induction in Africa (4.4%) ranging from (1.4%) in Niger to
[6.8%] in Algeria. It is even lower than the previous study done in the same study area (9%)[1]
and lower than to studies done in Miachew town's Lemlem Karl hospital (10.9%),

Southwest Ethiopian teaching hospitals (20.4%)[4,13,15,28,29] and lower than the average rates
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in Asia (12.1%), ranging from (2.5%) in Cambodia to 35.5% in Sri Lanka [25]. Induction of labor
is directly relevant to the health related sustainable development goals (SDGs), Given the
increasing attention to reducing perinatal and maternal morbidity and mortality, rates of induction
of labor have continued to rise over the past few decades specially in the developed countries like
USA (31.4%) [16,17], the issue that has contributed a lot in the reduction of their maternal and
perinatal mortality and morbidity. According to the World Health Organization (WHO), the
average rate of labor induction in developed countries is around 25% of all term deliveries,

meaning that up to one quarter of births in developed countries involve induction of labor[17].

The induction rate of 5.9% reported in this study is even lower than the rate of some institutions
in developed countries about thirty years back, confirming that our rate is still very low. Reasons
for this low rate might be due to war related blackouts, poletical nstability and variation in practice
since our national guidelines don’t allow for elective induction, induction after cesarean section or
high unmet need for induction. Cesarean delivery is one of adverse maternal outcomes of labor
induction specially when it fails, the contribution of failed induction into the overall rate of
cesarean deliveries in this study (1.6%) is lower than the previous study done in the same study
area (3.3%) [1] and also very low comparing to other national studies,
(21.4%) in Jimma Specialized Hospital, Ethiopia
[24], and 42.1% of patients in Wolliso St. Luke Catholic Hospital [20].and also very lower than
Catholic Maternity Hospital in Nigeria and Mahatma Gandhi Medical College and Research Insti
tute Hospital in India were found to have 24.1% [2][26] .

Successful inductions were 77.6% of all inductions and goes to 92..39% if we exclude the other
cesarean deliveries done for indications other than failed induction; this rate is higher than the
studies of Jimma University Hospital (65.7%) [15], Hawassa reporting 61.6%, and the Addis
Ababa Army Referral Hospital recording a 62.2% [13].But almost parallels to 84% of mothers in
Saudi Arabia[16], 80.6% in India [16], 75.9% in Nigeria[18]; These variation can be due to the
use of Oxytocin infusion as the most common method of induction in these local institutions, while
titrated oral misoprostol was used as one of the methods of induction in our study area as well as

the Nigerian study, explaining the comparability to this studies [43].

Unlike to many other local and regional institutions [1,25], prolonged rupture of membranes,

174(56.4%) was the most common indication for labor induction, while elective induction was the
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most common indication in Asia [28]. This can be explained by the commonly shared risk factors
for prolonged rupture of membranes both locally and regionally, and the difference in practice
guidelines that allow elective induction as in Sri Lanka and United states. Bishops score after
cervical ripening was found to be the only predictor of successful induction in this study hence
induction is four times more likely to succeed if the Bishop’s score is favorable,
[AOR=3.588(2.793,10.983)]], unlike other studies that found BMI, Residency, age, parity and
Bishop’s score at admission [14, 15]. This might be due to the wide confidence interval having

more successful inductions and few who had failed.

As a limitation of this study, cross sectional studies are of low level of evidence in comparison to
other study designs and they cannot be taken as strong evidence to change practice. Another
limitation was though we planned to take the most senior physicians bishop score but assessment
of Bishop’s score was done by more than one resident throughout the study period making it

difficult to assess its precision.

Conclusion, the study revealed the prevalence of induction of labor to be 5.9%, which is very low
in comparison to the rate of other institutions in developed countries. The rate of successful
inductions (77.6%) is slightly higher than the rate of similar institutions in Ethiopia but comparable
to the African and Asian rates, But the rate of failed induction (7.1%) is very low compared to
both local and regional settings. Unlike most local and regional Hospitals, prolonged rupture of
membranes was the most common indication for induction. Bishop’s score after cervical ripening
significantly predicted success of induction and induction was eight times more likely to succeed
if the Bishop’s score was Favorable[AOR=3.588(2.793,10.983)]],

Strength of the study

The strengths of this study include: the data was collected by trained data collectors; privacy and
confidentiality were ensured; and regular supervision was provided by the principal investigator
and research assistant. This enhanced the reliability and validity of data collection and results.

Limitation of the study

The limitations of the current study were , comparisons were not made with the control group;
hence, statistical significance cannot be drawn for the predictors of success or failure of

induction of labor. Substantial Socio-Demographic variables were missing from the patients
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charts. A multicentric study from different centers can give a real picture of the magnitude ,
maternal, and fetal outcomes of the induction of labor. Excluding from the study for mothers
started cervical ripening but directly labor established without induction of labor was another

limitation.

Dissemination of findings

The findings of the study will be presented and submitted to the department of obstetrics and
gynecology. It will also be presented in annual scientific meeting and conferences. The copy of
the finding will be kept at Ayder Comprehensive Specialized hospital OBGYN department and
given to Tigrai Regional Health Bureau. The findings of this study will be published in reputable

journals.

References
[1] G.D. Lueth, A. Kebede, and A. A. Medhanyie, “Prevalence , outcomes and associated

factors of labor induction among women delivered at public hospitals of MEKELLE

31



[2]

[3]

[4]

[5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

town- ( a hospital based cross sectional study ),” vol. 7, pp. 1-10, 2020.

P. Middleton, E. Shepherd, J. Morris, C. A. Crowther, and J. C. Gomersall, “Induction of
labour at or beyond 37 weeks’ gestation,” Cochrane Database of Systematic Reviews.
2020. doi: 10.1002/14651858.CD004945.pub5.

F. Bukola et al., “Unmet need for induction of labor in Africa: Secondary analysis from
the 2004 - 2005 WHO Global Maternal and Perinatal Health Survey (A cross-sectional
survey),” BMC Public Health. 2012. doi: 10.1186/1471-2458-12-722.

H. Kairuki, “FETAL-MATERNAL OUTCOMES OF INDUCTION OF LABOUR
AMONG WOMEN DELIVERED AT REGIONAL REFERRAL HOSPITALS IN DAR
ES SALAAM TANZANIA,” vol. 8, no. 2, pp. 240-247, 2022.

A. M. Marconi, “Recent advances in the induction of labor.,” F1000Research. 2019. doi:
10.12688/f1000research.17587.1.

World health organization, WHO recommendations on mechanical methods for induction
of labour. 2022. [Online]. Available:
https://www.who.int/publications/i/item/9789240055780

N. K. Ayala and D. J. Rouse, “Failed induction of labor,” Am. J. Obstet. Gynecol., vol.
230, no. 3, pp. S769-S774, 2024, doi: 10.1016/j.ajog.2021.06.103.

W. A. Grobman et al., “Labor Induction versus Expectant Management in Low-Risk
Nulliparous Women,” N. Engl. J. Med., vol. 379, no. 6, pp. 513-523, 2018, doi:
10.1056/nejmoal800566.

R. H. M. Ahmed, M. S. E. Sweed, G. A. El-Bishry, and R. K. Hassan, “Oxytocin Versus
Oral Misoprostol for Induction of Labor in Pregnant Women with Term Prelabor Rupture
of Membranes: a Randomized Clinical Trial,” Reprod. Sci., vol. 30, no. 12, pp. 3507—
3514, 2023, doi: 10.1007/s43032-023-01290-0.

T. Acharya and R. Devkota, “Outcome of misoprostol and oxytocin in induction of
labour,” 2017, doi: 10.1177/2050312117700809.

H. Bracken et al., “Oral Misoprostol alone versus oral misoprostol followed by oxytocin
for labour induction in women with hypertension in pregnancy (MOLI): protocol for a
randomised controlled trial,” BMC Pregnancy Childbirth, 2021, doi: 10.1186/s12884-021-
04009-8.

E. H. Adhikari, J. McGuire, J. Lo, D. D. Mclntire, C. Y. Spong, and D. B. Nelson,

32



[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

“Vaginal Compared with Oral Misoprostol Induction at Term: A Cluster Randomized
Controlled Trial,” Obstet. Gynecol., vol. 143, no. 2, pp. 256-264, 2024, doi:
10.1097/A0G.0000000000005464.

M. A. Assemie, G. T. Mihiret, C. Mekonnen, P. Petrucka, T. Getaneh, and W. Ashebir,
“Outcomes and Associated Factors of Induction of Labor in East Gojjam Zone, Northwest
Ethiopia: A Multicenter Cross-Sectional Study,” Obstet. Gynecol. Int., 2023, doi:
10.1155/2023/6910063.

T. Acharya, R. Devkota, B. Bhattarai, and R. Acharya, “Outcome of misoprostol and
oxytocin in induction of labour,” SAGE Open Med., 2017, doi:
10.1177/2050312117700809.

W. Girma, F. Tseadu, and M. Wolde, “Outcome of Induction and Associated Factors
among Term and Post-Term Mothers Managed at Jimma University Specialized Hospital:
A Two Years’ Retrospective Analysis,” Ethiop. J. Health Sci., vol. 26, no. 2, pp. 121-130,
2016, doi: 10.4314/ejhs.v26i2.6.

M. J. K. Osterman, B. E. Hamilton, J. A. Martin, A. K. Driscoll, and C. P. Valenzuela,
“Births: Final Data for 2020,” Natl. Vital Stat. Reports, 2022, doi: 10.15620/cdc:112078.
E. A. Demssie, H. A. Deybasso, T. M. Tulu, D. Abebe, M. A. Kure, and K. Teji Roba,
“Failed induction of labor and associated factors in Adama Hospital Medical College,
Oromia Regional State, Ethiopia,” SAGE Open Med., 2022, doi:
10.1177/20503121221081009.

T. Z. Debele et al., “Factors and outcomes associated with the induction of labor in
referral hospitals of Amhara regional state, Ethiopia: a multicenter study,” BMC
Pregnancy Childbirth, 2021, doi: 10.1186/s12884-021-03709-5.

J. P. Vogel, J. P. Souza, and A. M. Giilmezoglu, “Patterns and Outcomes of Induction of
Labour in Africa and Asia: A Secondary Analysis of the WHO Global Survey on Maternal
and Neonatal Health,” PL0oS One, 2013, doi: 10.1371/journal.pone.0065612.

W. S. Luke, C. Hospital, and S. W. Shewa, “Induction of Labor Prevalence and
Associated Factors for Its Outcome at Internal Medicine : Open Access,” vol. 7, no. 5,
2017, doi: 10.4172/2165-8048.1000255.

F. Q. Farah, G. L. Aynalem, A. T. Seyoum, and G. M. Gedef, “The prevalence and
associated factors of success of labor induction in Hargeisa maternity hospitals, Hargeisa

33



[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

Somaliland 2022: a hospital-based cross-sectional study,” BMC Pregnancy Childbirth,
2023, doi: 10.1186/512884-023-05655-w.

A. Mebratu, “Failed induction of labour and associated factors among women delivered in
Jigjiga University Sheik Hassan Yabare Referral Hospital : a cross-sectional study,” pp. 1—
16.

K. C. Bassetty and R. D. Ahmed, “Failed induction of labor (IOL): an overview regarding
obstetric outcome and its significance in a health resource poor setting over a period of 11
months,” Int. J. Reprod. Contraception, Obstet. Gynecol., 2017, doi: 10.18203/2320-
1770.ijrcog20173502.

E. A. Kassahun, F. W. Sendeku, T. W. Gezahegn, and B. A. Alemayehu, “Induction of
Labor and Factors Associated with its Outcome in Ethiopia A Systemic Review and Meta-
Analysis,” vol. 9, no. 1, pp. 1-7, 2022, doi: 10.4172/2376-127X.10005009.

T. Yosef and D. Getachew, “Proportion and Outcome of Induction of Labor Among
Mothers Who Delivered in Teaching Hospital, Southwest Ethiopia,” Front. Public Heal.,
2021, doi: 10.3389/fpubh.2021.686682.

T. Das and M. Thapa, “Induction of Labor with Oral Misoprostol vs Oxytocin : A
Comparative Study,” no. September 2022, pp. 47, 2023.

T. Tadesse, N. Assefa, H. S. Roba, and Y. Baye, “Failed induction of labor and associated
factors among women undergoing induction at University of Gondar Specialized Hospital,
Northwest Ethiopia,” BMC Pregnancy Childbirth, 2022, doi: 10.1186/512884-022-04476-
7.

E. Sewmehone, F. Chemir, L. Abebe, and A. B. Gizaw, “Predictors of Induction of Labor
and Success Rate Among Mothers Giving Birth at Jimma University Medical Centre
South West Ethiopia: Unmatched Case Control Study,” Int. J. Childbirth, 2022, doi:
10.1891/1JC-2022-0043.

0. Article, “ORIGINAL ARTICLE DETERMINANTS OF OUTCOME OF INDUCTION
OF LABOR IN FOUR TEACHING HOSPITALS IN ADDIS ABABA,” vol. 58, no. 3,
pp. 203-209, 2020.

M. A. Mehari et al., “Advanced maternal age pregnancy and its adverse obstetrical and
perinatal outcomes in Ayder comprehensive specialized hospital, Northern Ethiopia, 2017:

A comparative cross-sectional study,” BMC Pregnancy Childbirth, 2020, doi:

34



[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

10.1186/s12884-020-2740-6.

D. B. Asmamaw, T. Z. Tafere, and W. D. Negash, “Prevalence of teenage pregnancy and
its associated factors in high fertility sub-Saharan Africa countries: a multilevel analysis,”
BMC Womens. Health, 2023, doi: 10.1186/s12905-023-02169-7.

Y. M. Beshir, M. A. Kure, G. Egata, and K. T. Roba, “Outcome of induction and
associated factors among induced labours in public Hospitals of Harari Regional State,
Eastern Ethiopia: A two years’ retrospective analysis,” PLoS ONE. 2021. doi:
10.1371/journal.pone.0259723.

K. Adu-Bonsaffoh and J. Seffah, “Factors associated with adverse obstetric events
following induction of labour: a retrospective study in a tertiary hospital in Ghana,” Afr.
Health Sci., 2022, doi: 10.4314/ahs.v22i4.40.

A. C.J. Ravelli, J. A. M. van der Post, C. J. M. de Groot, A. Abu-Hanna, and M. Eskes,
“Does induction of labor at 41 weeks (early, mid or late) improve birth outcomes in low-
risk pregnancy? A nationwide propensity score-matched study,” Acta Obstet. Gynecol.
Scand., 2023, doi: 10.1111/a0gs.14536.

C. Haavaldsen, N. H. Morken, O. D. Saugstad, and A. Eskild, “Is the increasing
prevalence of labor induction accompanied by changes in pregnancy outcomes? An
observational study of all singleton births at gestational weeks 37—-42 in Norway during
1999-2019,” Acta Obstet. Gynecol. Scand., 2023, doi: 10.1111/a0gs.14489.

S. Braund, C. Deneux-Tharaux, L. Sentilhes, A. Seco, P. Rozenberg, and F. Goffinet,
“Induction of labor and risk of postpartum hemorrhage in women with vaginal delivery: A
propensity score analysis,” Int. J. Gynecol. Obstet., 2024, doi: 10.1002/ijgo.15043.

S. Al-Wahaibi, N. Czuzoj-Shulman, and H. Abenhaim, “Induction of labor and risk of
third- and fourth-degree perineal tears,” J. Obstet. Gynaecol. Canada, 2020, doi:
10.1016/j.jogc.2020.02.011.

E. M. Swift, J. Gunnarsdottir, H. Zoega, R. I. Bjarnadottir, T. Steingrimsdottir, and K.
Einarsdottir, “Trends in labor induction indications: A 20-year population-based study,”
Acta Obstet. Gynecol. Scand., 2022, doi: 10.1111/a0gs.14447.

J. M. G. Crane, “Factors predicting labor induction success: A critical analysis,” Clinical
Obstetrics and Gynecology. 2006. doi: 10.1097/00003081-200609000-00017.

D. Devane, J. Bonnar, and J. Lalor, “The use of intrapartum electronic fetal heart rate

35



monitoring: A national survey,” Ir. Med. J., 2007.

[41] L. Majola et al., “Reliability of last menstrual period recall, an early ultrasound and a
Smartphone App in predicting date of delivery and classification of preterm and post-term
births,” BMC Pregnancy Childbirth, 2021, doi: 10.1186/s12884-021-03980-6.

[42] World Health Organization, “WHO recommendations on antenatal care for a positive
pregnancy experience: summary: highlights and key messages from the World Health
Organization’s 2016 global recommendations for routine antenatal care (No.
WHO/RHR/18.02),” Lancet, vol. 387, no. 10017, pp. 1-10, 2018, doi: 10.1186/1742-
4755-10-19.5.

[43] O.P. Aduloju, O. M. Ipinnimo, and T. Aduloju, “Oral misoprostol for induction of labor
at term: a randomized controlled trial of hourly titrated and 2 hourly static oral
misoprostol solution,” J. Matern. Neonatal Med., 2021, doi:
10.1080/14767058.2019.1610378.

11.Annexes

Annex 1: Data Extraction English Version
‘Methods of induction of labor and associated maternal and perinatal outcomes’

Data extraction checklist

Questions Answers Remark

Part I. Socio demographic characteristics
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1.Name of data collector

€ Mention your name
here

2.Site

3. Date of decision for pregnancy
termination

€ in Ethiopian Calendar

4.MRN

5.Cell phone Her own/husbands

6.Age in years

7. Residency Urban
Rural

8.Marital status Married
Divorced
Single
Widowed
Cohabited

9. Religion Orthodox
Protestant
Muslim

10.Educational Status of the
mother

Anable to read and write
Able to read and write
Secondary & Preparatoy

College and above

11.Educational Status of the father

An able to read and write
Able to read and write
Secondary & Preparatoy

College and above

12.0ccupation of the mother

Housewife

Student

Government Employee
Private Business

13.0ccupation of the father

Housewife

Student

Government Employee
Private Business

14. Ethnicity

o

o oo PERIRMONDERIRE ODD PR ODND P ODNDRORODEIDNRE

Tigraweyti
Ambharayti
Afar
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15.Perceived wealth when you 1. Rich
compare with your community or | 2. Medium
neighbor 3. Poor
16.Maternal Anthropometry 1. Height: € List the pregestational
2. Weight: weight and height
3. BML:
4. MUAC:
Part I1: Obstetrics and Reproductive Health Background
17.Reproductive History Gravidity
Parity €Mention how many
alive and how many dead
(alive,stillbirth, END,
infant death etc )
Abortion € Pregnancies
terminated before 28
weeks
Ectopic
pregnancy
GTD
18. Was the Pregnancy Planned? | 1. Yes
2. No
19.If answer for Q18 is Yes 1. Wanted
2. Unwanted
20.LNMP € Mention if reliable or
not
21. Gestational age at decision for € Mention from what
termination of pregnancy parameter it is calculated
from (from reliable
LNMP, Early Ultrasound
22.Gestational age at the date of
delivery
23.ANC Booked
Unbooked

24 Number of ANC contacts

N RN e

No contacts

Number of contacts
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25.Place of ANC booking

w N

Public Hospital
Private hospital /Private clinic
Public Health center

26. Maternal vital signs at
the time of admission for
IOL

BP
PR
RR
Temperature -

€ Temperature
measured objectively

27. Antepartum Obstetric
complication in the current
pregnancy

Diabetes Mellitus
Hypertension
Cardiac IlIness
Asthma

Epilepsy

Thyroid Disorder
APH

PROM

Other:

28.Indication for induction of
labor

CoNoaRrODEREIO 0 N O O B~ WD PR ODRE

=
o

Postterm pregnancy

PROM

Hypertensive disorders of pregnancy
IUFD

IUGR

Oligohydraminos

Bad obstetric history

Abruption placenta

Fetal malformation

. Others

€List the BOH if it
was known

29.Pre-induction Bishop
score(Asessed by most
senior physician)

Unfavorable
Favorable

€ List the score

30.Cervical dilatation(in
cm),effacement(in%),Station,
Position and Cervical
Consistency

€List the membrane
status

Part I11: Induction Status and Mode of Delivery
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31.1f the answer for Q29 is 1. Yes

(@), Was rippening of the 2. No

cervix done before

induction?

32. If the answer for Q31is | 1. Misoprostol

(yes), method of cervical 2. Balloon catheter
ripening 3. Combined

33. If the answer for Q29 is | 1. Oxytocin

(b), method of induction of 2. Titerated Misoprostole

labor

34.Phase of 10L(for 1. First
i 2. Second
Oxytocin) 3. Third
35.0xytocin drop per 1. 20
minutes per 1L in normal 2. 40
saline during delivery 3. 60
4. 80
36. Phase of 10L(for oral €list amount (in ml)
misprosto|) and number of doses
taken
37.Duration of I0OL till € list in hours
delivery
38.Mode of delivery 1. SVD
2. OVD
3. CD

39.1f delivery is other than
SVD, list indication

€ list indication for
OVDorCD

Part IV: Intrapartum an

d postpartum circumstances

40.Newborn birth weight

€ fetal weight, sex

41.Newborn status at birth 1. Alive

2. Stillbirth
42 Newborn 15t and 51 €list the APGAR
minute APGAR score score
43. Newborn Admitted to 1. Yes €List the reason for
NICU? 2. No admission to nicu

44.1f answer to Q 38 is (yes),
List NICU duration of stay
and status at discharge
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45, Intrapartum Obstetric 1. MSAF € List type of
complication in the current 2. Intrapartum abruption perineal tear
pregnancy 3. Perineal tear specifically
4. PPH
5. Uterine rupture
6. NRFHRP of fetus
7. Other:
Annex 2: Data Extration Tigrygna Version
OooLoooooooo
At aRAn, ano)Ag,
1.000
2.A3 A& THATOAL H+OAIA
OAT
3.86¢ a°AAL h(C8, AN9RT
4.00000 00 1. 000 2.000
5.983 h2 NAh, R8¢
6. 00000 1. 000000
2.0000000
3. 0000
4. 0000
oo
7. 0000 000 1.0000 000
2.000000
3.000 0000
4. 000 000 000
5,000 0000
8. 100 oooog 1. 0000000
2.001°-4" 000
oo
3.005%-8" 00000000
4. 11019°-12 00
Ooooo
50000 000Ogg
9. 1111 1. 000000
2. 00000
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3. 0000000 00Dgo
4. 00 000D OD0OO
5. 00do, ood

10.0000 000

(000 00000 000)

11. 000 1. 0000
2.0000
3.000
4, 000
5.0000,000

12. T2t DT MA LY R84 DIN,
$L:m AH,
HtOAS
$L:m AH,
Hti6/k
AOA, TUBT
Y,
YA,
MLemes

13. 52 MCO0 8000 HHCAPA

(T Pm8ASF 0-£F G0 aoBan(

ang A t)

14. 0La® mIA A A2 THTDAL

AN H+E@®ATA “H

15.0FtFA DA, 184PR2 U/AD
Al RR&AT

16.0060 15 00000 OO0 AD

0000 D000 0000 00000

0000 000

17. A R 2.1 U/AD
Al A2 &NAT
h/ ALEAMDT

18.00 0000 000000 OO0 U/e$m, ege:
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A/ TP Y+ AN:

h/ MY LN

19. $L0° ™A L HIMA™ §79%%

u/hinc
Al £9° 8% M, a°M7 O3 F
AN

A/ &AMt B9
h/ ANHEAS+R HARBA LA
a/ Nkt (DPN)
20,000 00000 D0OoOo
Oooe oogn?
21.000 000 0000 0000
D000 00 0oen Dooeé(Bishop
score) [1LIC10) L1017
22.00000 0000000 0/0000000
00oooooooo? 0/0000
0/ 000 0000
23.00000 0000000 0/ 000000

D/00606 D0DO0DOO
0/ 000 00000

24.0000 00 0000 00O

25.0000 000 0000 0og
o000 oo ooo

26.00000 000

n/oooed
O/ooood
O/00000 0o0oog

OooooD oooon
ooy ougood
g

27.00000e00 000 00O

28.0000 000 0000 00 0/000
0/000

29. APGAR score 111

30.000 00 000 600 oDoooo | 0/00

000 002 /00000

31.000000 00000 000
ooy

32.00000 0000 00 000
Clnjnpnininininl-Inn
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33.0000 000 000 D0Oo0o

34.00 000 000 00 00O0g
Uy oogo ogoog
uogougo oo
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