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Preface

Delivery assistance during childbirth is a major challenge today. Safety in childbirth to 
avoid maternal–fetal morbidity and mortality depends on proper usage of medications, 
avoiding early and unnecessary interventions, and limiting delays in decision-making. It 
is also important to consider the birthing person’s expectations and desires. The setting 
where the delivery will occur should be prepared by a sensitive, respectful, and kind staff. 
It is important to avoid interventions such as fundal pressure, routine episiotomy, and 
unnecessary cesarean section. In addition, cultural and socioeconomic aspects as well as 
the patient’s preferred birthing method are important factors in childbirth. The birthing 
person deserves an environment of respect without abusive measures.

This book presents important information on childbirth and stresses the importance of 
good-quality care. It covers the following topics: intrapartum care, induction of labor, 
episiotomy, uterotonics, new technologies to date pregnancy at birth, skin-to-skin contact, 
and contraception.

Chapter 1, “Introductory Chapter: Childbirth Challenges”, is the introductory chapter 
and addresses the importance of respectful maternity care. Chapter 2, “Intrapartum Care: 
What Does the Evidence Say?”, discusses labor progression, presenting information on 
the definition and duration of the latent and active first stages of labor and the progress 
of the first and second stages of labor. It also discusses pain relief during labor, prevention 
of postpartum hemorrhage (third stage of labor), and care of the newborn. Chapter 3, 
“Induction of Labour”, describes the indications and contraindications for inducing labor, 
cervical repining, and induction agents and their complications. Chapter 4, “Update and 
Trend in Episiotomy Practice”, evaluates the current trends in episiotomy, indications, 
obstetrical anal sphincter injuries (OASIS), and complications. Chapter 5, “Recent 
Advances in the Use of Uterotonics for the Prevention of Postpartum Hemorrhage”, 
examines how to avoid postpartum hemorrhage, one of the leading causes of maternal 
morbidity and mortality. As such, the chapter describes various uterotonics. Chapter 6, 
“New Technologies to Dating Pregnancy at Birth”, describes new methods of pregnancy 
dating at birth. Chapter 7, “Literacy on Skin-to-Skin Contact”, discusses the importance 
of skin-to-skin contact in the care of the newborn. Finally, Chapter 8, “ Utilization of 
Implant Contraceptive Methods and Associated Factors among Reproductive-Age Women 
in Ethiopia”, discusses contraception.

I would like to thank my wife Camila and our children João and Pedro for their support, 
understanding, and love during the journey to complete this book.

Julio Elito Jr.
Associate Professor of the Department of Obstetrics,

Federal University of São Paulo (UNIFESP),
São Paulo, Brazil
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Chapter 1

Introductory Chapter: Childbirth 
Challenges
Julio Elito Jr.

1. Introduction

Childbirth is one of the most important moments in life. Since the beginning, 
birth has always been surrounded by a fascination mixed with happiness and fear.

In medieval times, childbirth was a risky situation for both mother and baby. At 
that time, one in three women were victims of maternal mortality [1]. Infection, 
postpartum hemorrhage, obstructed labor, and poor knowledge of obstetrics were 
common causes of death [2].

Development of medicine and more detailed knowledge of the physiological 
process of childbirth brought safety. These aspects were essential to provide safer 
childbirth care by reducing maternal and perinatal mortality. The word Obstetrics 
derives from the Latin term “obstetrix”, which is derived from the verb “obstare” 
(to be beside). This is the main mission of health professionals who embrace this 
specialty and accompany pregnant women at birth. Be at her side, fully supporting 
the parturient throughout the process and identifying risk situations that require 
intervention. “Obstare” (to be beside) is the motto that guides the specialty, and any 
act that opposes it can result in an avoidable error.

That is why the issue of childbirth care is so lively and current. Centuries passed, 
new knowledge was acquired, and behaviors were modified over time because they 
proved to be inefficient, and others were incorporated. Despite all development, 
we know that we live in a globalized world where different scenarios are presented, 
different socio-economic and cultural aspects that make birth a concern and several 
measures have been taken to reduce this distortion.

The United Nations among the goals for sustainable development stipulated, in 
2016, some global strategies for the health of women, children, and adolescents. They 
listed three premises: survive, prosper, and transform [3].

One of the main strategies is the reduction of preventable deaths, among which 
are: reducing global maternal mortality to less than 70 deaths per 100,000 live births 
and reducing neonatal mortality to at least 12 per 1000 live births in all countries [3].

In addition, a very intense debate seeks to minimize obstetric care by dividing 
natural childbirth and cesarean section into two opposing groups. To relegate the 
importance of obstetrics to this dichotomy is to belittle the specialty. Obstetrics is 
much bigger than that. It involves the birth of a baby, a mother and a father.

Obstetrics is the specialty that receives the most complaints, as society considers 
childbirth a purely physiological event, without major complications. Thus, the pass 
away of a mother or a child represents, for the lay population, a disastrous perfor-
mance of the assistance team, a situation in which technical knowledge is immediately 
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questioned and, subsequently, it is considered malpractice and will be investigated by 
the medical board.

Childbirth care is a major challenge today. Safety in childbirth care to avoid 
maternal-fetal morbidity and mortality is especially important. However, there are 
still 810 maternal deaths per day from complications in pregnancy and childbirth, 
mostly from preventable or treatable causes such as infectious diseases, hemorrhage, 
pre-eclampsia, and complications during or after pregnancy and childbirth [4, 5].

It is essential to avoid, on the one hand, excessive medicalization with early and 
unnecessary interventions and, on the other hand, the lack of care that can lead to 
delays in decision-making. In this delicate balance, it is also important to consider the 
expectations of the parturient with her desires related to how the delivery she idealized 
will take place. Respecting their wishes without jeopardizing the maternal-fetal unit is a 
great challenge for the obstetrician. The scenario where the birth will take place must be 
prepared by a sensitive, respectful, and kind team. It is important to avoid interventions 
such as uterine pressure, routine episiotomy, and excess unnecessary cesarean sections. 
Cultural, socioeconomic aspects and the choice of delivery mode are part of a big puzzle.

This book aims to assess the best childbirth care within the scientific evidence. 
Good quality care is essential for maternal and fetal safety. The book will cover the 
following topics: intrapartum care, episiotomy, uterotonics, induction of labor, new 
technologies to date pregnancy at birth, skin-to-skin contact, and contraception.

The contribution of this book is to present the reader with scientific evidence on 
the topic of Childbirth. We believe that with initiatives like this we will be contributing 
to sustainable development with a reduction in maternal and neonatal mortality. The 
progress of a society is linked to conditions that provide women with safe motherhood 
and that culminate in the birth of a child with the right to physical and mental health.

The purpose of obstetrics is to preserve the integrity of maternal health and 
provide the unborn with all the promising potential for their full somatic, neurologi-
cal, and psychological development, in order to become a healthy citizen physically 
and psychically. Thus, it will have the necessary conditions to be useful to society, and 
to the family, and will be able to dazzle a happy future.

© 2022 The Author(s). Licensee IntechOpen. This chapter is distributed under the terms of 
the Creative Commons Attribution License (http://creativecommons.org/licenses/by/3.0), 
which permits unrestricted use, distribution, and reproduction in any medium, provided 
the original work is properly cited. 
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Chapter 2

Intrapartum Care: What Does the 
Evidence Say?
Julio Elito Jr. and Jorge Francisco Kuhn dos Santos

Abstract

Childbirth is one of the most important moments in life. Delivery assistance is a 
major challenge today. Safety in childbirth care to avoid maternal-fetal morbidity and 
mortality is especially important. It is vital to avoid, on the one hand, the excess of 
medicalization with early and unnecessary interventions and, on the other hand, the 
lack of care that can lead to a delay in decision-making. In this delicate balance, it is 
also important to consider the expectation of the parturient with her desires related 
to how the birth she idealized will happen. Respecting her wishes without putting the 
maternal-fetal unity at risk is a great challenge for the obstetrician. It is important to 
avoid interventions as fundal pressure, routine episiotomy and the excess of unneces-
sary caesarean section. Cultural, socio-economical aspects and choosing the delivery 
mode are part of a big puzzle. This chapter aims to assess the best childbirth care 
among the scientific evidence and will cover the following topics: first stage of labor 
(differentiating latent from active phase), progression of the first and second stages 
of labor, pain relief during labor, prevention of postpartum hemorrhage, care of the 
newborn, and the puerperal woman.

Keywords: first stage of labour, second stage of labour, third stage of labour, 
postpartum haemorrhage, newborn

1. Introduction

In this chapter, the main care standards during labour and childbirth will be 
addressed. Several challenges related to labour assistance in the first, second and third 
stage will be presented based on the best scientific evidence.

2. First stage of labour

Delivery care begins with the correct diagnosis of first stage of labour: presence 
of at least two rhythmic and painful uterine contractions within 10 minutes, lasting 
around 30–50 seconds, with cervical changes.

An important point to consider is knowing how to differentiate the latent from the 
active phase of labour. In the latent phase, the parturient presents uterine contractions 
that cause changes in the process of effacement and dilation of the cervix, and this 
progression takes longer until reaching a dilation of 5 cm. On the other hand, in the 
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active phase of the first stage of dilation of labour, the rhythm of uterine contractions 
is regular, and at this stage there is already significant cervical effacement and the dila-
tion of the cervix progresses at an accelerated rate from 5 cm until complete dilation.

Hospitalisation is recommended during the period of the active first stage of 
labour. When in doubt, a period of observation should be done [1].

During the active first stage of labour, the patient is hospitalised, after anamnesis 
and general physical and obstetrical examination. Labour can take several hours—in 
general the primiparous, up to 15 hours and, in the multiparous, 10 hours. However, 
the duration of latent phase is more difficult to estimate. On the other hand, when 
cervical dilation is 5 cm, the mean duration of the first active stage is approximately 
4 hours in primiparous and 3 hours in multiparous.

An important point to be considered regarding the first stage of labour is to avoid 
perform interventions, sometimes unnecessary, only considering the duration of the 
cervical dilatation period [2].

To avoid prolonged fasting during labour, pregnant women can drink fluids and 
eat light meals.

The parturient is instructed to take a bath with antiseptic soap and stimulated to 
empty the bowels if necessary. The administration of enema is not recommended.

Perineal and pubic shaving is not performed routinely.
The parturient is released so that she can adopt the position that seems most comfort-

able to her. When lying down, left lateral recumbency is preferable. Walking is allowed 
in the initial dilation and with an intact water bag. The parturient at this stage of labour 
should be encouraged to move, walking or exercising on the physiotherapy ball [3].

The presence of a companion chosen by the patient is allowed during labour and 
delivery [4]. On admission, in patients who did not undergo prenatal care or who 
were not undergoing obstetric ultrasound (US) during pregnancy, US is performed 
primarily with the aim of screening for major foetal malformations that have not been 
clinically detected.

It is essential to properly fill out the form of the partograph or WHO labour care guide, 
a simple and efficient graphic way of monitoring the work of childbirth. Its use facilitates 
the medical supervision of parturients and encourages partnership with obstetricians.

The concept that the average cervicodilation in primiparous women is approxi-
mately 1 cm per hour and, in multiparous women, it can reach 1.5 cm is unreliable 
to assess unfavourable evolution of labour. Therefore, several studies have shown 
that the partograph alert line cannot identify risk situations that can result in 
 complications during childbirth.

In 2020, the WHO launched the Labour Care Guide to help health professionals 
use a more reliable instrument where they can record the main parameters of labour 
in order to find risk factors for adverse events in childbirth. Cervical dilatation, foetal 
heart rate, caput succedaneum, moulding, status of amniotic fluid, foetal descent, 
maternal temperature, blood pressure and urinary output should be recorded on the 
graph (Figure 1) [5]. The partograph should start from a cervical dilatation of 5 cm 
(active first stage of labour).

The digital vaginal examination must be repeated every 4 hours, depending on 
the stage of evolution, always checking, in addition to cervical conditions, as much 
information as possible: presentation, position and variety of position; height of the 
presentation; presence of plastic phenomena; and appearance of the liquid amniotic 
when the bag is ruptured.

Uterine dynamics should be periodic (every hour), correcting functional dystocia 
with appropriate manoeuvres and interventions if necessary. Surveillance of foetal 
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well-being can be carried out intermittently in cases without pathologies, every 
15–30 minutes by Doppler sonar. Often foetal heart rate should be assessed before, 
during and after uterine contraction for one or more minutes.

Cardiotocography should be used when there are changes during intermittent 
clinical auscultation of the foetal heart rate [6].

All interventions must be clearly described in the patient’s medical record.
Pain relief during labour can be done by pharmacological or non-pharmacological 

measures. If the environment is favourable and there is a good interaction between 
the parturient and the care team, the focus on pain may be different. Initial pain relief 
measures are generally non-pharmacological. Among them we highlight: bath or hot 

Figure 1. 
WHO labour care guide [5].
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compresses, massages in the lumbar region and relaxing breathing [7]. Several studies 
show that these measures are effective and the woman has a more positive experience 
related to childbirth. Among the pharmacological measures, epidural analgesia is 
the most used and best resolves pain. The use of opioids is a therapeutic alternative 
also used; however, it has side effects such as nausea, vomiting, drowsiness and even 
respiratory depression in the newborn [8].

Routine amniotomy is not recommended. If it is necessary to perform the amni-
otomy it should be done, with dilatation from 6 to 8 cm and fixed head, right after a 
contraction, in the most anterior portion possible, promoting slow flow of amniotic 
fluid and attention to its characteristics.

At the beginning of the expulsive period (complete cervicodilation), the parturi-
ent should be taken to the delivery room. Ideally, keep it in practically sitting position 
or, at least, with the trunk well raised.

Low foetal presentation, compressing the rectum and the perineum, determining 
the moment to perform the pulls, simultaneously with the contractions.

The main complication of the first stage is the cessation of labour. The diagnosis is 
made when the parturient is at least 6 cm dilated, has ruptured membranes and does 
not present any cervical changes due to at least 4 hours of adequate contractions or at 
least 6 hours of inadequate contractions with use of oxytocin to try to obtain adequate 
contractions [9].

3. Second stage of labour

The second stage of labour comprises the period between full cervical dilatation 
and the birth of the newborn. In this phase, the parturient performs involuntary pulls 
due to the uterine contractions of the expulsive period.

At this stage, the duration is variable. In primiparous women, this period can last 
up to 3 hours and in those from the second pregnancy onwards, the duration does not 
exceed 2 hours.

Maternity should be a welcoming environment, respecting ethical principles dur-
ing childbirth care.

Auscultation of foetal heart rate with Doppler sonar or Pinard stethoscope should 
be performed every 5 minutes lasting 1 minute in the second stage of labour. This 
auscultation is performed during and after uterine contraction in order to observe 
whether there has been an acceleration or deceleration of the foetal heart rate.

The patient is free to choose the position that she feels most comfortable, such 
us upright, supine or other position [10]. Regardless of the chosen position, the care 
team must assess foetal well-being. If any deceleration is identified and there is a need 
to change position, the parturient must be clearly informed of the reason for this 
change. In the expulsive period of labour, the patient must be supported and encour-
aged to perform the pushing as she wishes [11].

During the expulsive period, some measures can be used to try to avoid perineal 
trauma, including perineal massage, the use of warm compresses on the perineum 
and protection of the perineum in the detachment of the cephalic pole [12].

Episiotomy should not be performed routinely [13].
The Kristeller manoeuvre, which consists of applying pressure to the uterine 

fundus in an attempt to shorten the expulsive period, is contraindicated due to the 
risks of maternal and foetal trauma [14].
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The prolonged second stage of labour is generally defined as 2–3 hours for pri-
miparous women and 1–2 hours for multiparous women, with the longest interval 
for women with epidural analgesia during labour [15]. In these situations, the risk of 
maternal morbidity increases, including postpartum complications such as infection 
and haemorrhage; it also increases the risk of perinatal morbidity.

4. Third stage of labour

Physiological delivery occurs approximately 5–10 minutes after foetal expulsion. If 
it does not occur after this period, it is called delayed delivery (up to 30 minutes) and 
placental retention (from 30 minutes).

The use of uterotonics in this stage for the prevention of postpartum haemor-
rhage is recommended. Oxytocin (10 IU IM/IV) is recommended as the first option. 
If oxytocin is not available or failure to prevent postpartum haemorrhage, the use of 
ergometrine/methylergometrine or oral misoprostol (600 μg) is recommended [16].

Delayed clamping of the umbilical cord is recommended after the first minute of 
life, with the aim of improving perinatal outcomes due to the increase in haemoglobin 
levels at birth, improvement of iron stores in the first months of life, reduction of 
rates of intraventricular haemorrhage and necrotizing enterocolitis in premature 
infants [16].

The prolonged third phase of labour increases the risk of postpartum bleeding. 
Placental complications of the third stage of labour include: retained placenta, adher-
ent placenta and placenta accrete. Due to these complications, it may be necessary to 
perform the manual removal of the placenta, revision of the uterine cavity, massive 
bleeding requiring blood transfusion and even hysterectomy [17].

5. Care of the woman after birth

The period of 1 hour after delivery, also called the fourth period of labour or the 
Greenberg period, basically consists of careful monitoring by the obstetrician and the 
nursing team of the patient: in this period, bleeding can occur mainly, responsible for 
maternal mortality. Therefore, the volume of vaginal bleeding is the main parameter 
in command of how quickly important decisions must be made. Therefore, the assess-
ment of uterine tone by postpartum abdominal palpation is the main measure for the 
early diagnosis of uterine atony. In addition, vaginal bleeding, uterine height, blood 
pressure and heart rate should be evaluated [18].

Breastfeeding in the first hour of life is recommended due to its importance for 
both the baby and the mother, as it helps with uterine contractions, reducing the risk 
of bleeding. And, in addition to health issues, breastfeeding strengthens the affective 
bond between mother and child [18].

6. Conclusions

The antenatal care is the start of preparation of a safe and quality care during 
childbirth. For a positive childbirth experience is mandatory a practice based on 
scientific evidence. Definition of latent and active first stage of labour is important 
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for assistance. Active first stage starts when regular uterine contractions cause 
cervical effacement and cervical dilatation from 5 cm until full dilatation. Second 
stage is a challenge period and the duration varies: in first labour, birth is usually 
completed within 3 hours, whereas in subsequent labours, birth is usually completed 
within 2 hours. The use of uterotonics (oxytocin 10 U IM/IV) in the third stage for the 
prevention of postpartum haemorrhage is recommended.

© 2022 The Author(s). Licensee IntechOpen. This chapter is distributed under the terms of 
the Creative Commons Attribution License (http://creativecommons.org/licenses/by/3.0), 
which permits unrestricted use, distribution, and reproduction in any medium, provided 
the original work is properly cited. 
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Chapter 3

Induction of Labour
Benjamin Joseph Nggada

Abstract

Induction of labour is one of the common obstetric interventions in the world with
varied incidence rates between developed and developing countries. It is generally
employed by obstetricians and physicians managing pregnant women when the risk of
continuing such pregnancy is far greater than delivery at that said point. A detailed
evaluation and indications for induction of labour should be done for every single
woman. Methods of induction of labour could be pharmacological, mechanical or
both; taking care to reduce or eliminate complications associated with this interven-
tion. Decision for induction of labour should involve the most senior member of the
team with a woman centered approach to care. Induction of labour carries multiple
risks and complications compared with spontaneous onset of uterine contractions
with increase tendency of operative vaginal delivery and caesarean section.

Keywords: pre-inductive cervical state, induction of labour, onset of labour, postdate,
augmentation, misoprostol

1. Introduction

Induction of Labour (IOL) is one of the common obstetric procedures and or inter-
vention encountered in maternity unit(s) all over the world [1]. Usually, the risk of
continued pregnancy is far more detrimental to the mother or her unborn baby or both
[1, 2]. Therefore, a balance in favour delivery is anticipated and planned with the
anticipating mother using a woman centered approach [3, 4]. Decision for induction of
labour should be led by themost experienced obstetrician on ground in consultation with
the teammanaging such pregnancy. IOL will set up a cascade of events cumulating to the
delivery of the baby and automatically elevates that pregnancy state to high risk [2].
These processes are important that they are closely monitored to end point and beyond.

2. Epidemiology

The incidence of induction of labour varies between different settings and appears to
be on the rise especially in developed countries. In the United States the rate of IOL is
quoted to be approximately 30 percent [5]. While in the United Kingdom (UK) the
recent maternity figures show an increase rate of 2.1% from the 29.4% in 2016–2017 to
31.6% in 2017–2018 [6] according to the Hospital Episode Statistics. This increase in
induction rates in developed countries and particularly in the UK is attributed to
improved diagnostic tools and better understanding of maternal medicine, advanced
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maternal age, and socioeconomic class variation [7–9]. The incidence of induction in
Africa has been found to be below 10 percent in most settings. In a recent cross-
sectional study to assess the prevalence, outcome and associated factors among women
delivered at public hospitals in Ethiopia, Lueth et al. [10] reported a prevalence of 9%
and failed IOL was responsible for 3.3% increase in caesarean section rates. Vogel et al.
[11] in a secondary analysis of data for World Health Organization (WHO) global
survey on maternal and neonatal health found that the unmet needs of IOL were
between 60% and 80% with an average rate of IOL of 4.4%. In resource-constrained
settings there is less capacity due to inadequate facilities, lack of trained staff and
limited centers where safe caesarean sections can be performed on a 24 h basis.

3. Definition of terms

In order to understand the concept of induction of labour, some key terms need to
be clearly understood:

Induction of Labour (IOL): This refers to the artificial initiation of uterine con-
tractions before their spontaneous onset at or beyond the age of viability with the sole
aim of delivery of the fetoplacental unit where the benefit of pregnancy termination
exceeds its prolongation [1, 2, 7, 10, 11].

Successful IOL: Is said to occur when vaginal delivery is achieved usually within
24–48 h [12].

Failed IOL: In recent National Institute for Health and Care Excellence (NICE)
guideline, unsuccessful IOL is considered when once cycle of treatment has failed to
initiate uterine contractions [13]. Some authors refer to failed induction as the inabil-
ity to achieved adequate uterine contractions after 6–8 h of oxytocin administration
and at ceiling doses for at least an hour [14]. It is important to understand that failed
IOL should not always results in emergency caesarean section as studies have shown
that considerable number of women will delivery beyond such set points [15].

Cervical ripening: Is the change of cervical physical and chemical (intrinsic)
morphology as a result of realignment of collagen fibres and extracellular matrix from
firm to a compliant structure with gradual softening, effacement and dilatation which
increases the likelihood of vaginal delivery. It can be from a natural process, chemi-
cally or mechanically induced [12, 13, 16].

Tachysystole: Is said to occur when there are greater than 5 contractions in 10 min
in a period of approximately 30 min. Uterine tachysystole is further subdivided into
two categories: with or without fetal heart rate changes [13, 17–19]. This could be
spontaneous or induced.

Hypertonus:When uterine contractions duration is more than 2 min without fetal
heart rate changes. This is also considered as increase in uterine tonus, which is
intrauterine pressure between contractions [13, 19].

Hyperstimulation: Refers to tachysystole or hypertonus with abnormal fetal heart
rate changes. This term is largely abandoned, and it is replaced with tachysystole with
fetal heart abnormalities. [13, 18].

4. Understanding onset of labour

Labour diagnosis is one of the most important clinical judgements in maternity
care and is much more important to understand its onset. However, the mechanisms
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involved in the onset of labour still remains blurred and why some women will reach
postdate or post term without spontaneous onset of labour is elusive. Our narrow
understanding of the mechanism of onset of labour makes IOL difficult [19]. Usually,
a cascade of biochemical events heralds the onset of a complex well-regulated process
that results in cervical ripening, occasional membrane rupture and high frequency
myometrial contraction that result in the expulsion of the fetoplacental unit [20].

The mechanism of spontaneous onset of labour has a fetal, placental/fetal membranes
and maternal components that contribute to its onset via series of paracrine/autocrine
hormones. Uterine quiescence that is maintained throughout pregnancy is switched off
by the withdrawal of the functional inhibitory effect of progesterone via progesterone
receptor (PR). There is an increase unbalance ratio of progesterone receptor key isoforms
with more expression of progesterone receptor A (PR-A) compared with progesterone
receptor B (PR-B) that increases with advancing gestational age andmight also inhibit the
PR-B genes. The overwhelming increased ratio of PR-A to PR-B may promote transcrip-
tion of contractile protein CX43 [20, 21] and increase gap junctions’ formation in the
myometrium [22]. Oxytocin receptors (OXTR) gradually increase with advancing gesta-
tional age which may directly increase intracellular calcium concentrations [23].

Prostaglandins (PG) play major roles in initiation and maintenance of uterine
contraction via prostaglandin receptors. The prostaglandins that play major role in
inducing myometrial contractility are prostaglandin E2 (PGE2) and prostaglandin F2α
(PGF2α) which induces intracellular calcium by opening calcium gated channels.
Spontaneous labour is also associated with sterile inflammation with increase infiltra-
tion of leucocytes and upregulation of inflammatory cytokines and chemokines, par-
ticularly interleukin 1B which increases expression of calcium transport protein.
Though there are plethora of literatures toward the physiology of the onset of labour,
its exact pathway remains elusive [20–23].

5. Indications and contraindications of IOL

The indication(s) for induction of labour should be weighed on the scale of clinical
judgement to ascertain that the benefit(s) of delivery outweighs continuation or
prolongation of such pregnancy (Table 1). This decision should be taken seriously,
and there should be shared decision between the managing clinicians and the woman
as well as appropriate informed consent taken. Prior to informed consent there should
be a dialogue on the primary indication for IOL and other contributory factors, risks
and benefits, methods and rationale, and realistic expectations [24].

6. Preinduction cervical state

The Bishop’s score is used to assess the pre-inductive state of the cervix and to
forecast the favorability of the cervix to comply during IOL. IOL is highly likely to fail
if it is embarked upon without a proper assessment of the woman and consideration of
the bishop score. The cervix retains its firm rigidity throughout pregnancy. As the
uterus enlarges, the cervix becomes softer and distensible in preparation for labour
and delivery by ripening. Ripening is a complex series of biochemical processes that
results in softening of the cervix, effacement, and dilation. This usually occurs prior to
uterine contractions for both spontaneous and iatrogenic labour. The cervix is com-
posed of fibroid connective tissue, collagen (type I, III predominately and a small
amount of type IV), elastin, vasculature, fibroblast, and smooth muscle [25, 26].
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Cervical remodelling is associated with increase vascularity, stromal and glandular
hypertrophy. There is concomitant increase in inflammatory activities with production
of cytokines which leads to the release of metalloproteases (2 and 9) that degrades
cervical collagens. The extracellular matrix which is strengthened by proteoglycans is
gradually reduced with an unbalanced increase in glycosaminoglycans. The remodelling
of the cervix is associated with decreased cross-linkages between collagen helices which
cumulates to increased compliance to softening, effacement, and dilation [26].

Various hormones are responsible for this complex interaction that leads to cervi-
cal ripening. Increase in cyclooxygenase �2 lead to rise in the level of local PGE2 and
PGF2α. PGE2 will activate a series of reactions: increase dilatation of small vessels in
the cervix, increase collagen degradation, increase in hyaluronic acid, increase che-
motaxis for leucocytes and increase release of Interleukin �8. PGF2α stimulate an
increase in glycosaminoglycans. The role of Nitric Oxide (NO) has been the focus on
recent studies on its contribution to cervical ripening. Increased levels of induced
Nitric Oxide Synthase (iNOS) activity by resident and migrating inflammatory cells is
associated with cervical ripening by dramatic increase in NO. NO might play a role by
increased activities of metalloproteases [27–29].

Dr. Edward Bishop in 1964 proposed a Prelabour scoring system to assess the
likelihood of going into spontaneous labour [30]. It has now undergone several

Indications [13, 25] Contraindications [13, 25] ] confirmed

Post term >42 weeks
Late term pregnancy/postdate 41 0–41 6 weeks
Preeclampsia >37 weeks
Eclampsia
Chronic hypertension
Gestational hypertension >38 weeks
Twin gestation
• Uncomplicated dichorionic twin pregnancy
> 38 weeks

• Uncomplicated monochorionic twin pregnancy
> 36/37 weeks
Diabetes in pregnancy or gestational diabetes
Alloimmune disease near term or at term
IUGR
IUFD
Intrahepatic cholestasis of pregnancy
Prelabour rupture of membrane at term or near
term
Preterm Prelabour rupture of membrane with
GBS colonisation
Oligohydramnios
Chorioamnionitis
Significant but stable antepartum haemorrhage
Obstetric Cholestasis

Maternal refusal
Prior classical, De Lee or inverted T incision
Significant prior uterine surgery (e.g. full thickness
myomectomy)
Previous hysterotomy
Two or more previous caesarean sections

Previous uterine rupture

Fetal malpresentation (e.g. transverse lie, footling
breech)
Placenta previa
Vasa previa
Cord presentation
Active genital herpes
Invasive cervical cancer

Controversial

Prior IUFD
Care giver or maternal request
Suspected fetal macrosomia
One previous caesarean section

Previous vesicovaginal fistula
Previous OASIS

Table 1.
Indication for induction of labour.
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modifications to assess the favourability prior to IOL. The score is an aggregate sum of
the cervical dilatation, consistency, effacement, position and fetal station [31]. A total
score of 6 and above is considered favourable and score below that is deemed
unfavourable. The Calder Modification replaces cervical effacement with cervical
length with a total score of 12 (Table 2) [31, 32]. In a retrospective study [33] done
recently to closely look at the relationship between bishop score and successful induc-
tion, a higher bishop score (8–10) at the beginning of IOL is directly proportional to the
higher rates of successful IOL compared with bishop score between 6 and 7. There is
recent evidence to show that the cervical length assessment by transvaginal ultrasound
appear to be superior to the bishop score, however this is not a routine practice [34].

7. IOL check list

An induction check list is good clinical practice to ensure women are properly pre-
pared, improve IOL success and prevent complications. Every maternity setting should
have an IOL check list tailored to meet their local standard. A check list should have the
patient’s biodata, informed consent, gestational age, indication for IOL, patient routine
booking investigations, associated comorbidity, previous surgeries, and the bishop score.
A recent ultrasound with estimated fetal weight - which also rules out any contraindica-
tion for vaginal delivery, an admission CTG and the method of cervical ripening and IOL
with the responsible doctor’s name and signature should be clearly documented [35].

8. Cervical ripening and IOL agents

Cervical ripening and induction agents can be group into pharmacological,
mechanical and combination of both. While some agents are intended to ripen the
cervix before initiation of induction of labour, majority will progress to initiate uterine
contractions (see Table 3).

8.1 Prostaglandins

Prostaglandins have gained wide acceptance as a cervical ripening and induction
agent over the decade and is now considered a preferred agent for both. However, they
are said to be associated with a small risk for tachysystole and fetal heart rate changes
[36]. Misoprostol—a synthetic prostaglandin E1 analogue—is heat stable and low cost

Cervical features Score

0 1 2 3

Cervical dilatation (cm) 0 1–2 3–4 >4

Length (cm) >4 3–4 1–2 <1

Station of the presenting part (cm) �3 �2 �1/0 +1/+2

Consistency Firm Average Soft —

Position Posterior Mid/Anterior — —

Table 2.
Modified Bishop’s (Calder) score [31, 32] confirmed.
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compared to Dinoprostone. This has seen its wide usage especially in low resource
setting. Misoprostol availability is said to bring equity in the disparity of induction of
labour between developed and resource constrained regions of the world and recently a
low dose misoprostol preparation was approved for IOL in Nordic countries [37, 38].
The dosing and timing of misoprostol ranges 25–50 mcg every 2–6 h. However, in a
study of balancing efficacy and safety, the minimum efficacious dose associated with
less complication is 25 mcg [38], while the vaginal compared with the oral route appears
to offer significant clinical advantage in successful vaginal delivery [39].

Dinoprostone is prostaglandin E2 that comes in two popular preparations as
Cervidil, a control release hydrogel suppository 10 mg vaginal inserted every 12 h at
0.3 mg/h. and Prepidil administered as an intracervical gel of 0.5 mg/2.5 ml or 1 or
2 mg for intravaginal insertion every 4–6 h with a maximum of 3 doses in 24 h.
Dinoprostone needs to be refrigerated and is relatively expensive for resource
constrained settings [40, 41]. The International Federation of Obstetrics and Gynae-
cology (FIGO) recently established an expanded chart on the dosage of misoprostol in
variety of Obstetric and Gynaecologic conditions in the light of new evidence and
through expert contributions which has been endorsed by FIGO safe motherhood and
newborn health committee (Table 4) [42].

8.2 Oxytocin

Oxytocin is a neuropeptide hormone produced by the hypothalamus via the
paraventricular nuclei and stored in the posterior pituitary gland. It is secreted when
triggered by labour, lactation, social interaction, and stressors. Oxytocin acts on the
myometrium to induce uterine contractions via G-proteins with the subsequent release
of intracellular calcium stores through a complex interplay on its activity on phospholi-
pase C. Its potency is directly proportional with advancing gestational age when there
are sufficient oxytocin receptors [43]. The synthetic oxytocin is a cyclic nonapeptide
which is identical to the natural oxytocin obtained via chemical synthesis. Oxytocin acts
within a minute of intravenous injection and 2–4 min via the intramuscular route. In a
low dose infusion, it causes rhythmic uterine contractions with a repetitive pattern. It
can cause sustained uterine contraction at high dose infusion. It reaches its steady state
between 20 and 40min during continuous infusion, and it is metabolised and cleared by
the liver and kidneys with about 1 percent unchanged in the urine [43, 44].

Oxytocin might have plausible synergistic effect in cervical ripening, however its
role as a cervical ripening agent is not well established [45]. There are still controver-
sies on its optimal regimen for induction of labour with varied protocols in different
settings. However, a low dose regimen initiated between 0.5 and 1 mU, and increased

Pharmacological Mechanical Combination

Prostaglandins
• Prostaglandin E2 (Dinoprostone)
• Prostaglandin E1 (Misoprostol)
Oxytocin

Transcervical catheters
• Foley
• Cook
Extra-amniotic saline infusion
Stripping membrane
Laminaria
Cervical hygroscopic dilators
Extra-amniotic saline infusion

Transcervical catheter
+ Prostaglandins
Transcervical catheter
+ Oxytocin

Table 3.
Cervical ripening and induction agents.
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by 1 mU/min every 30–40 min interval is preferred over high dose regimen of 4–6 mU
[44].

Maternal and Child Health (Obstetrics and Gynaecology Division) University of
Namibia

A.Dosage

The dose of oxytocin is calculated using the formula: 10 units of oxytocin in
1000ml of normal saline or ringers’ lactate is equivalent to 10,000mU. Therefore,
each ml (1 ml) of fluid mix is 10 mU. In 1000 ml give 6 ml/h (60 mU/h.)

Starting dose at 1 mU/min oxytocin infusion should be escalated at 30min interval
until adequate and strong contractions (3–4 lasting 40–50 s in 10min) is established.

The 2 IU in 200ml is recommended because it is cost effective with less water
intoxication in resource constrained settings. Oxytocin dose of greater than 20mU/
min highlighted in red is to be administered only by a senior resident doctor or a
specialist. Low dose oxytocin infusion should be administered by infusion pump,
however in settings where there are no infusion pumps, a senior doctor should
closelymonitor the infusion at a rate of 10 drops/min in a diluent of concentration of
10 IU in 1000ml escalated every 30minmaximum of 60 drops/min.

B. Preparation

1.Obtain informed consent for oxytocin induction and or augmentation of
labour

Table 4.
FIGO misoprostol-only recommended regimens 2017 [42] confirmed.
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2.Do a pre induction and or augmentation CTG before the onset of oxytocin

3.Continuous CTG is advised for all patients

4.Do haemoglobin and obtain blood for blood group and save serum

5.Do not administer oxytocin on a previous uterine scar except by a specialist
instruction (such specialist should monitor the patient)

6.Clearly document the indication for oxytocin use in the labour care guide

7.Inform all the managing/incoming team/theatre staff/Anaesthetist

8.For induction of labour: use oxytocin only in patients with bishop score >6
and perform artificial rupture of membrane if the membranes are intact

9.Do not give oxytocin within 6 h of prostaglandin use

C.Monitoring

1.Continuous CTG

2.Escalate the dosage every 30 min after assessment of maternal condition,
fetal condition, and uterine contraction

3.Maintain, reduce, or stop dose when adequate uterine contractions are
achieved (3–4 contractions in 10 min lasting 40–50 s)

4.Use the labour care guide in monitoring all patients on oxytocin infusion

5.STOP oxytocin and give plain normal saline whenever there is uterine
hyperactivity:

a. Tachysystole

b. Hypertonus

c. Hyperstimulation

The woman should adopt a left lateral position.

Consider supplemental oxygen, especially when there are signs of maternal
hypoxia or category III CTG changes characterised by absent baseline variability with
any of the following: recurrent late decelerations, recurrent variable decelerations,
bradycardia, or sinusoidal pattern. Consider delivery if fetal heart rate abnormality
persists.

6.Fetal rate abnormality may be the earliest sign of uterine rupture especially
in patients on oxytocin infusion

7.After 4 h, stop infusion to reassess if there is any benefit of further infusion
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8.3 Transcervical catheters

The transcervical extra-amniotic catheters have been one of the oldest methods of
cervical ripening and induction of labour [46]. The Foley catheter has a single balloon
with a capacity between 30 and 80 ml that is inserted into the extra-amniotic space
compared to the more recent Cook’s catheter with double balloons with one inserted
into the extra-amniotic space as the uterine balloon and another below the cervix as
the vaginal balloon with capacity of 80 ml for both [47]. In a Cochrane data base of
systematic review of 23 studies [48], there were no statistically significant difference
in comparing Foley catheter and prostaglandins in achieving vaginal delivery within
24 h with similar incidence of caesarean section rates. However, the transcervical
Foley’s catheter had lower incidence of tachysystole and or fetal heart rate
abnormalities [48].

In a randomised controlled trial comparing a 30 and 80 ml Foley catheter balloon
for preinduction cervical ripening, 80 ml provided faster labour, more dilatation and
decrease need for oxytocin [49]. However, no significant difference was found
between 12- and 24-h duration in induction delivery interval [46]. Other additives like
applying traction and weight to the catheter has demonstrated faster expulsion of the
Foley without any effect on the induction delivery interval (Figure 1) [50].

A single transcervical Foley catheter without extra-amniotic saline has better
patient satisfaction with less discomfort compared with the double balloon catheter
and it is cost effective especially in resource constrained settings [51]. Recent evidence
is suggesting that highly motivated women can use transcervical Foley balloon in an
outpatient setting with no increase in morbidity and or adverse outcome [52].

One of the major concerns of transcervical balloon catheters is theoretical risk of
infection. This risk has not been validated and the rates of puerperal and neonatal
infection appear similar to other methods of induction [53–55].

Combination of mechanical and pharmacologic methods has been one of the recent
advances in labour induction to increase efficiency and efficacy, reduce cost and
reduce adverse effects of induction agents to the mother and her baby. The BIGIN
trial was a randomised control trial that compared buccal versus vaginal misoprostol

Figure 1.
Transcervical extra-amniotic Foley’s catheter [46].
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with Foley catheter. The vaginal misoprostol with Foley catheter resulted in a shorter
induction delivery time with similar caesarean section rates, perinatal and maternal
morbidity among both arms of the study. Therefore, vaginal misoprostol combination
is recommended as the preferred method for combination method [56].

8.4 Stripping membrane

This is an old but reliable method of inducing cervical remodelling to comply with
induction of labour. It is a mechanical method that involves a digital vaginal exami-
nation with the aim of placing one or two gloved fingers -usually the index and the
middle - into the cervix and thereafter performing a circular sweeping motion. This is
an artificial separation of the membrane that increases the activity of PGF2 and
phospholipase which induces the complex cascade of cervical ripening [57]. In a
recent Cochrane review [58], there is more likelihood to have spontaneous vaginal
delivery among women who had their membranes swept. NICE guidelines on IOL
recognised sweeping of membrane as an adjunct to formal induction [13]. Membrane
sweeping can be offered to women from 39 weeks of gestation and thereafter addi-
tional membrane sweep could be offered at 40 and 41 weeks if there is no onset of
spontaneous labour after the first membrane sweep [13]. There are concerns on the
possibility of large doses of bacteria pushed above the internal os resulting in
increased risk of maternal and fetal infection especially when there is a prolonged
delay between membrane sweep and the onset of labour [57]. The role of cervical
massage as an alternative method to membrane sweeping appears promising with
significant effect on bishop score and can be considered as a reasonable option;
especially if the cervical os is closed [59].

8.5 Laminaria and cervical hygroscopic dilators

Laminaria are dried seaweed stems (Laminaria japonica or Laminaria digitalis) that
can be placed in the cervix to induce cervical ripening by absorbing water and
expanding to cause cervical dilation and provoke endogenous prostaglandin release
[60, 61]. Dilapan-S (MEDICEM, the Netherlands) is a sterile hygroscopic cervical
dilator that has demonstrated no increased risk of infection like the laminaria tents.
They are polymer rods which consist of the dilating part made of hydrogel and a
polypropylene handle. An international observation study has revealed that Dilapan-S
has not increased the risk of hyperstimulation and may be used in an outpatient
setting [61, 62].

8.6 Artificial rupture of membranes (AROM)

Amniotomy can be used as an adjunct to induction of labour in a woman whose
cervix is accessible and favourable. It is usually a prelude to oxytocin induction.
However, in recent NICE guideline, it is not recommended as a sole method of
induction with or without oxytocin except where prostaglandins are contraindicated
[13, 61]. A recent randomised controlled trial has found that immediate oxytocin
administration after AROM was not associated with shorter AROM to delivery time
compared to delay of 4 h. Therefore, the decision to use any method should follow
local protocols based on resources and maternal choice [63]. It is important to
remember that there is a major risk of the cord prolapse with an unengaged
presenting part.
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Other methods of cervical ripening and induction of labour are yet to be clinically
validated. Therefore, the use of mifepristone, acupuncture, homoeopathy, hypnotic
relaxation, baths, enema, sexual intercourse, breast stimulation, intracervical hyal-
uronidase, relaxin, corticosteroids, and oestrogen need further research [64].

9. IOL in special clinical scenarios

Certain obstetric conditions occur more commonly, therefore a brief overview of
IOL in these conditions are highlighted.

9.1 Prolonged pregnancy

Prolonged pregnancy is a loose term that applies to all pregnancy beyond estimated
due date which comprises of postdate and post term pregnancy. It occurs in about 5–
10% of all pregnancy and the rate is reduced to incidence of 2–5% with ultrasound
dating in the first trimester. A better classification of term pregnancy underscores the
importance of late term (41 0/7–41 6/7 and post term (42 0/7 and beyond) on
uteroplacental insufficiency with increase perinatal morbidity and mortality. The risk
of still birth, macrosomia, shoulder dystocia, birth injury, postpartum haemorrhage
and meconium aspiration syndrome are higher at late term and post term compared
with early term (37 0/7–38 6/7) and full term (39 0/7–40 6/7) [13, 65]. Therefore,
NICE guidelines and WHO recommends IOL at 41 weeks and beyond. In the rare
circumstances when the woman declines IOL beyond 42 weeks, she should have twice
weekly CTG and ultrasound and be counselled based on findings [1, 13]. Neonatal
outcome did not improve following IOL at 39 weeks compared with expectant man-
agement in a multicenter trial (ARRIVE) in the United States, however the rate of
caesarean section was lower in the intervention arm [66].

9.2 Hypertensive disorders of pregnancy

Hypertension complicates about 10% of pregnancies and remains one of the major
causes of perinatal and maternal morbidity and mortality [67, 68]. Preeclampsia is
considered a severe form of hypertension in pregnancy with an incidence of 2–5% of
all hypertensions in pregnancy. Early onset (<34 weeks) and preterm preeclampsia
(<37 weeks) could present with severe disease to prompt immediate delivery [68].
Following the HYPITAT Trial I, women with gestational hypertension or preeclamp-
sia at term should be offered delivery. While HYPITAT II trial, recommends that non
severe hypertension between 34 and 37 weeks should be delivered at 37 weeks
[69, 70].

9.3 Prelabour rupture of membrane

The rupture of amniotic sac before the onset of labour is termed as prelabour
rupture of membrane which can occur before (preterm prelabour rupture of mem-
brane) or after 37 weeks of gestation (term prelabour rupture of membrane) [71].
Preterm (24/0–36/6) prelabour rupture of membrane (PPROM) complicates about
3% of pregnancies and is responsible for about 30–40% of preterm births. The Royal
College of Obstetricians and Gynaecologists recommend conservative management
for uncomplicated PPROM to 37 weeks. Prelabour rupture of membrane should be
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offered delivery after 37 weeks if it occurs and there is no onset of labour within 24 h
or when PPROM is complicated by infection [72]. The induction method can either be
by prostaglandin or oxytocin, however, the Bishop Score should be made favourable
before such induction is embarked upon.

9.4 Hyperglycaemia in pregnancy

Hyperglycaemia is considered as one of the most common medical conditions in
pregnancy with one in every 6 live births occurring in women with some degree of
hyperglycaemia. Gestational Diabetes Mellitus is the most common type, and it is
responsible for 84% of hyperglycaemia in pregnancy. There are higher incidences of
perinatal and maternal morbidities and mortalities among pregnant women with any
form of hyperglycaemia. A balance of glycaemic control and fetal maturity should be
weighed to consider the timing of delivery. FIGO recommends delivery for women at
40–41 weeks for a well-controlled hyperglycaemia with fetal weight of <3800 g while
delivery via induction is recommended at 38–39 weeks for poorly controlled
hyperglycaemia with babies that are between 3800 and 4000 g. Elective caesarean
section is the preferred delivery mode for babies weighing 4000 g and above [73].

9.5 IOL in previous caesarean section

The high rates of uterine rupture in patients with previous caesarean section is well
established. There is a 2–3 times higher risk of uterine rupture in patient induced or
augmented with previous caesarean section. This risk should be understood by both
the physician preferably, a senior obstetrician, and the patient before undergoing
induction or augmentation of labour in women with previous caesarean section. The
risk of uterine rupture is lower with mechanical methods (Foley catheter and
amniotomy) compared with prostaglandins [74].

10. Augmentation of labour (AOL)

Improving the efficiency of uterine contractions by increasing the frequency,
duration, and intensity in women with inadequate or uncoordinated uterine contrac-
tions of spontaneous onset to reduce or prevent adverse outcome for the babies and
their mother associated with prolonged labour is best describe as augmentation
[75, 76]. The term AOL is loosely applied to women undergoing induction of labour,
but this is a misnomer because contractions in induction of labour are not of sponta-
neous onset. The decision to augment the labour process should be carefully and
meticulously evaluated after a thorough history and examination excluding any
cephalopelvic disproportion and establishing that the cause of unsatisfactory progress
of cervical dilatation and descent of the presenting part is solely the problems of
power. Every local maternity setting should have a protocol of AOL using oxytocin
infusion which is usually the same strength and frequency with induction protocol
(see Table 5). Low dose oxytocin regimen is favoured because of less complications
related to augmentation [76]. AROM can be considered as a sole method AOL because
it enhances uterine contractions by increasing plasma prostaglandins, however the
effectiveness of AROM appears to be debatable [77, 78].

Prior to preforming AROM, an informed consent is necessary, and patient should
be informed of the benefits of AROM and the possible complications therein and the
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fetal heart rate is checked. AROM can be performed with an Amniotomy finger cot
(Amnicot) or Amniotomy hook (AmniHook) or a spinal needle for control release of
amniotic fluid. The woman adopts a supine position and flexes her hips and knees
(frog legged), or it can be done in the lithotomy position. A sterile glove finger is
introduced using the dominant hand to performed vaginal examination and noting the
cervical dilatation, effacement, position, station and to exclude cord presentation and
possible vasa previa is noted. During the vaginal examination the amniotic perforator
can be introduced with the non-dominant hand and the tip of the amniotomy hook is
pushed against the sac with the index and middle finger guiding it and pull back. With
successful rupture of membrane, the examining fingers should be held back to exclude
cord prolapse and the amniotic fluid should be assessed for volume, colour, smell or
particle within. It is good practice to recheck fetal heart and observe the woman
closely for any vaginal bleeding [75, 76, 79]. For control release with spinal needle a
bivalved speculum is required.

11. Complications of IOL and AOL

Artificial contractions are said to be more painful than spontaneous ones, more so
the intensity and the duration might be more exaggerated than natural contractions.
Therefore, the rates of complications associated with artificial uterine contractions are
multiple folds compared with contractions from spontaneous onset [13]. The compli-
cations of IOL and AOL could range from tachysystole, hypertonus or an outright
tachysystole with fetal heart rate abnormalities, placenta abruption or uterine rupture
[80, 81] which occur in about 1–5% of women undergoing IOL. It is estimated that

Oxytocin regimens

Time from start
(min)

Oxytocin dose
(mU/min)

Volume of infusion (ml/h)

10 IU in
500 ml

10 IU in
1000 ml

2 IU in
200 ml

10 IU in 1000 ml
Without

infusion set

0 1 3 6 6 10 drops

30 2 6 12 12 20 drops

60 4 12 24 24 30 drops

90 8 24 48 48 40 drops

120 12 36 72 72 50 drops

150 16 48 96 96 60 drops

180 20 60 120 120

210 24 72 144 144

240 28 84 168 168

270 32 96 192 192

Oxytocin dose of greater than 20 mU/min highlighted in red can only be administer by a specialist or a senior resident
doctor.

Table 5.
Low dose oxytocin infusion for induction and augmentation of labour. Version (1.0) 2021.
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IOL could fail in 15% of patient with unfavourable cervix [81]. Both IOL and AOL
could result in cord prolapse following AROM. There is a tendency of increasing the
risk of infection, operative vaginal delivery and increased caesarean section rate [80]
in women undergoing IOL. Poor childbirth experience was encountered in about 4.5%
of patient undergoing IOL in a recent study to assess maternal childbirth experience
[82]. The risk of primary post-partum haemorrhage in patients undergoing IOL is well
documented [83]. Fetal complications can be in the form of fetal distress, meconium
stained liquor and neonatal jaundice. Litigation from the abuse of oxytocin has been
enormous in the past decade globally [84].

12. Conclusion

There is an increased rate of IOL especially across developed countries, however
the unmet need for IOL in developing countries is bridged by the availability of
misoprostol and Foley’s catheter at cost effective rates. Timely and appropriate IOL
can lead to reduction in perinatal and maternal morbidity and mortality. Therefore,
there is need for obstetricians and physicians that provide care in women’s health to
keep abreast with the best external available evidence on the subject matter. It is
important to employ the concept of respectful maternity in the pre-induction, induc-
tion, and post induction phase to improve outcomes, reduce litigations and enhance
women satisfaction. A diagnosis of failed induction does not translate to automatic
caesarean section if the fetal and maternal conditions are adjudged to be normal and
stable; a pause and restart can be initiated after 24–48 h with lower threshold for
intervention in the second cycle.
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Chapter 4

Update and Trend in Episiotomy 
Practice
Francis Pebolo Pebalo and Jackline Ayikoru

Abstract

Episiotomy is one of the most commonly practiced obstetric procedures done to 
enlarge the diameter of the vulval outlet to facilitate the passage for the fetal head 
and prevent an uncontrolled tear of the perineal tissues in the second stage of labor. 
Historically, the procedure was indicated to prevent third- or fourth-degree perineal 
tears as well as for prolonged second stage, macrosomia, non-reassuring fetal heart 
rate, instrumental delivery, occiput posterior position, and shoulder dystocia. Routine 
episiotomy is now considered to be obstetrics violence, rates of not exceeding 10% 
have been recommended by World Health Organization (WHO). Despite this recom-
mendation, episiotomy is still practiced routinely in many settings.

Keywords: episiotomy, obstetric anal sphincter injuries (OASIs), redness, ecchymosis, 
edema, discharge and apposition (REEDA), scale restrictive episiotomy,  
and mediolateral episiotomy

1. Introduction

Episiotomy is a surgical cut in the tissue between the vagina and the anus (called 
the perineum) made just before delivery. It is one of the most commonly practiced 
obstetric procedures done to enlarge the diameter of the vulval outlet to facilitate the 
passage for the fetal head and prevent an uncontrolled tear of the perineal tissues in 
the second stage of labor [1–3]. The procedure was introduced into obstetric practice 
without any sound scientific evidence corroborating any possible benefits [4]. It was 
promoted in the twentieth century by renowned interventionists, obstetricians such 
as Gabe and De Lee [5]. Their perception was that the female body was essentially 
defective and dependent on medical interventions to enable childbirth [5]. In 1970s, 
there was disagreement in the practice especially because of pressure from the 
women’s movements demanding changes in the obstetric model [4].

In 1983, Thacker and Banta gave a full account of the lack of scientific data  
supporting the use of episiotomy and the potential danger associated with the 
procedure [3]. Historical indications such as a prolonged second stage, macrosomia, 
non-reassuring fetal heart rate, instrumental delivery, occiput posterior position, and 
shoulder dystocia have been questioned [6].

Routine episiotomy is now considered to be obstetrics violence when a woman is 
automatically transformed into a patient and when routine medical procedures are 
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carried out without giving the woman the right to make her own decisions concern-
ing her own body [7].

1.1 Types of episiotomy

The most commonly practiced and accepted type of episiotomy is the mediolateral, 
owing to its protective roles in preventing obstetric anal sphincter injury (OASI) [8]. 
Median/midline episiotomy, although has a bigger risk of causing OASI, is praised for 
causing less pain/bleeding, ease in repair, and healing more easily [9]. A clear illustra-
tion and description of the type of episiotomy can be seen in Figure 1 and Table 1. 
Other reported episiotomy types in literature are lateral episiotomy, which was con-
demned, and also a J-shaped episiotomy incision that is not commonly practiced.

Figure 1 has been adopted and modified from [10].

1.2 Episiotomy repair

Episiotomy incision is generally repaired after delivery of placenta to achieve 
hemostasis and approximate lacerated tissues. The aseptic procedure is carried out in 
a well-lit room with adequate exposure and appropriate instruments and anesthesia. 
Since most if not all repairs are done in laboring wards, adequate local or regional 
analgesia is used. Extension to a third- or fourth-degree perineal tear may necessitate 
examination under anesthesia and requires regional or general anesthesia that is done 
in an operating theater.

A suture is placed approximately a centimeter proximal to the apex of the inci-
sion within the vagina and secured with a knot, vaginal mucosa, and sub-mucosa are 
sutured up to the hymeneal ring, perineal muscles are then approximated followed by 
the closure of perineal skin using a continuous subcutaneous suturing technique [11]. 
Continuous stitching technique is preferred to interrupted as it is associated with less 
pain, easily performed by the inexperienced operator, and economical [12].

Figure 1. 
Illustration of episiotomy types.
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1.3 Current trend in episiotomy practice

Episiotomy is practiced in varied ways with differing prevalence ranging from as 
low as less than 1/3 to as high as 86% [13] depending on whether it is used routinely or 
in a restricted way.

World Health Organization (WHO) Guideline Developing Groups emphasized 
the need for health systems to adopt a policy of restrictive rate of not more than 10% 
rather than routine use of episiotomy to reduce its potential complications and the 
use of additional resources for its treatment [14] as restrictive episiotomy has shown 
benefits [15]. Restrictive other than routine episiotomy protocol has been supported 
by FIGO [16], a mediolateral episiotomy type is the one recommended, and this 
should be performed under adequate analgesia, whether anesthesia is already in place 
for labor, such as epidural, or by administering a local infiltration [16].

Despite the controversy regarding the validity of episiotomy’s routine use in 
obstetrics and the fact that liberal use of the procedure has been discouraged, this is 
still one of the most commonly performed obstetric procedures worldwide [17, 18]. 
Although this restrictive episiotomy practice has shown many benefits, especially 
regarding the reduction of injuries to the posterior perineum, the strictest definition 
of restrictive use was to avoid episiotomy unless indicated for fetal well-being. Other 
definitions of restrictive episiotomy are to “avoid the procedure,” use only when 
“medically necessary,” or not perform an episiotomy to avoid a laceration [19]. The 
balance between risk and benefit for episiotomy is therefore not entirely straightfor-
ward. An episiotomy may be unavoidable if the baby needs to be delivered quickly.

Type of episiotomy

Definition Way of execution

Median The incision starts at the posterior fourchette and runs along the midline through the 
center of the perineal body. The incision should run for approximately half of the length 
of the perineum (2–3 cm) without affecting the anal muscle

Mediolateral An incision is performed downward and outward from the midpoint of the fourchette, 
either to the right or left toward the ischial tuberosity with 3–4 cm length, beginning 
in the midline and directed laterally, and downward away from the rectum. It affects 
the skin, subcutaneous tissue, bulbospongiosus muscle, superficial transverse perineal 
muscle, and the levator

Lateral The incision starts from about 1 cm (0.4 in) away from the center of the fourchette and 
extends laterally. Possible complications comprise injury to the Bartholin’s duct, which is 
why lateral incisions are deemed inadvisable by most specialists and rarely mentioned in 
the obstetric literature

J-shaped 
episiotomy

It entails a midline incision, curved laterally away from the anus. Curved scissors are 
used starting in the midline of the vagina until the incision is 2·5° cm from the anus, then 
directing the incision toward the ischial tuberosity away from the anal sphincter

Radical lateral 
(Schuchardt 
incision)

Generally considered a non-obstetrical incision, it is a fully extended episiotomy, 
deep into one vaginal sulcus and is curved downward and laterally partway around 
the rectum. It may be carried out at the beginning of radical vaginal hysterectomy 
or trachelectomy to allow easy access to the parametrium, to enable extraction of a 
neglected vaginal pessary, or quite rarely, to facilitate childbirth if complications arise 
(fetal macrosomia, difficult breech, or shoulder dystocia)

Adopted from [9].

Table 1. 
Type of episiotomy.
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The lack of evidence supporting episiotomy benefits has caused a significant 
decline in the practice in most countries. In France, a decline from 15.5% in 2013 to 
9.3% in 2017 has been realized [20], and for operative vaginal births, there had been 
a varied decrease in episiotomy rates from as low as 25% to as high as 75% in some 
geographical location in France [21].

1.4 Indications

Historical indications for episiotomy included: abnormal progress of labor, non-
reassuring fetal status, prematurity, assisted vaginal delivery, shoulder dystocia. It 
was also believed to hasten the second stage of labor, decrease pelvic floor disorder 
and sexual dysfunction, reduce urinary and fecal incontinence [15]. Several guide-
lines recommend the use of mediolateral episiotomy for the prevention of obstetric 
anal sphincter injuries (OASI) [8]. Episiotomy plays the main role during assisted 
vaginal birth as this is related to the increased incidence of OASI. The procedure can 
be indicated when there is a high likelihood of third-degree or fourth-degree peri-
neal tear, soft tissue dystocia, a requirement to accelerate delivery of a compromised 
fetus, and need to facilitate operative vaginal delivery or a history of female genital 
mutilation [22].

1.5 Factors associated with episiotomy

Varied risk and protective factors are influencing the practice of episiotomy in 
obstetrics. The risk factors include primiparity [23, 24], absence of prior vaginal 
birth, assisted vaginal delivery are among the predictive factors influencing episiot-
omy practice. In some settings, episiotomy operations were being performed to allow 
midwifery and medical students the opportunity to learn and practice the procedure 
[24]. Being an adolescent and having other medical conditions while pregnant is 
associated with the procedure [25].

Factors that are protective against episiotomy include perineal massage. This 
procedure can be done especially in the second stage of labor [26–28]. The procedure 
is an effective approach to increasing the chance of delivery with intact perineum 
especially for women with a first vaginal birth [29]. In other literature, massage can 
be started as early as 34 weeks of gestation, and it is done with oil for 5–10 min every 
day to increase flexibility and elasticity [30]. In addition to massage, perineal support 
and warm compresses during the second stage are protective for episiotomy and anal 
sphincter injury [30].

Another important innovative tool to reduce the risk of episiotomy is an Epi-No 
device, developed in early 2000, to facilitate a natural birth and reduce the risk of 
perineal injury including needs for episiotomy. The Epi-No device is promising, with 
potentially positive effects on a natural birth without major complications [31].

1.6 Obstetric anal sphincter injuries (OASI)

OASI are injuries that involve the anal sphincter. It is dreaded complication after 
a vaginal delivery that has significant maternal morbidity such as perineal pain, 
dyspareunia, flatulence, and anal incontinence [32].

OASI either involves third or fourth-degree perineal tears. A third-degree perineal 
tear is defined as a partial or complete disruption of the anal sphincter muscles, a 
fourth-degree involves the rectal mucosa [33] as seen in Table 2 and Figure 2.
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The risk of getting OASI can be done by relieving pressure on the central posterior 
perineum by an episiotomy and/or controlled delivery of the head. An episiotomy 
aimed at 60° from the midline has been seen to be protective for OASI [36]; hence, the 
introduction of episiotomy scissors specially designed to achieve a cutting angle of 
60°, EPISCISSORS-60® [37]. Vacuum-assisted delivery and bigger babies were seen 
to be an important independent factor in one cohort study [38].

1.6.1 OASI repair—sphincteroplasty

A repair can be done primarily if OASI is diagnosed following vaginal delivery, 
and this represents the mainstay of treatment. A delay of up to 12 h is allowable if 
resources for repair are not available. A secondary repair can be done later when tissue 
edema has subsided for cases diagnosed later or if injuries have been unrepaired for 
more than 12 h, and this is referred to as secondary repair [39].

The aim of sphincter repair (either primary or secondary) is to restore a function-
ing anal canal by reconstruction of a muscular cylinder that is at least 2 cm thick and 
3 cm long [39].

Figure 2. 
OASI; (a) third-degree perineal tear, (b) fourth-degree perineal tear. Adopted from [35].

Third-degree 
tear

Injury to the perineum involving the anal sphincter complex

3A Less than 50% of EAS thickness torn

3B More than 50% of EAS thickness torn

3C Both EAS and IAS torn

Fourth-degree 
tear

Injury to perineum involving the anal sphincter complex (both EAS and IAS) and anal 
epithelium

Buttonhole tear External anal sphincter intact but anal or rectal mucosa with or without internal anal 
sphincter tear

Adopted from [34].
Key: IAS, internal anal sphincter; EAS, external anal sphincter.

Table 2. 
Description of OASI.
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Meticulous hemostasis and anatomic approximation with a multilayer closure 
of all disrupted tissue layers are the key principles for preventing complications 
and restoring fecal continence and two recognized methods for the repair of OASI: 
end-to-end (approximation) and overlap repair [39] are important depending on the 
extent of the injuries as illustrated in Figure 3.

An overlap is more superior to an end-to-end method in terms of reduction in 
perineal pain, dyspareunia, flatus incontinence, and fecal incontinence [39, 40].

Although the repair techniques have been well documented, the confidence in 
detecting OASI and competence in the repair of OASI does not correlate with knowl-
edge of anatomy and risk factors of OASI in a survey among obstetricians [41].

1.7 Complications

The suitability of routine use of episiotomy has been questioned by specialists 
and scientific societies, and several professional medical associations and patient 
and women’s rights advocates have been associating it with obstetric violence [9]. 
Episiotomy has been associated with the risk of repeat episiotomy in the subsequent 
birth due to tighter perineum and weaker scar [42]. Post episiotomy pain is common 
after delivery, and this may end up in pain at first intercourse especially if it occurs 
in the first 3 months after delivery [43]. The risk is higher if intercourse occurs 
within the first 6 weeks after delivery and in some cases, women present with gaping 

Figure 3. 
Episiotomy repair technique. Adopted from [39].
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episiotomy wounds following intercourse [44]. The incision substantially increases 
maternal blood loss, the average depth of posterior perineal injury, risk of anal 
sphincter damage, improper wound healing, increased amount of pain in the first 
several postpartum days, and infection [45]. Episiotomy at the first vaginal birth 
significantly and independently increases the risk of repeated episiotomy and sponta-
neous tears in subsequent delivery [42, 46].

Episiotomy-related morbidity can be measured using the Redness, Ecchymosis, 
Edema, Discharge, and Apposition scale (REEDA scale) [47]. Higher REEDA scores 
denote poor healing process or severe trauma to the perineal tissue as shown in one of 
our studies in Mulago Hospital in Uganda [48]. The rate of the gaping wound is par-
ticularly higher among those done episiotomy compared with spontaneous perineal 
tear [48], and this can be attributed to the fact that spontaneous perineal tear occurs 
normally along the natural tissue planes, and it’s easier to repair compared with 
episiotomy. A similar study in Mulago relates episiotomy to increased risk of infection 
and the need for secondary re-suturing [49].

Episiotomy-related pain has been shown to persist for more than 14 days after 
delivery [48] supporting claims that cutting across tissue planes is associated with 
more pain compared with spontaneous tear that normally follows the natural tissue 
planes as reported by [3, 50, 51] and that episiotomy is a painful policy [2]. A meta-
analysis done by [52] found out that episiotomy is associated with increased incidence 
and severity of postpartum perineal pain.

2. Conclusion

An episiotomy is, therefore, a traumatic procedure that should be practiced 
restrictively. World Health Organization (WHO) Guideline Developing Groups and 
FIGO emphasized the need for health systems to adopt a policy of restrictive rate of 
not more than 10%, and mediolateral episiotomy type is the one recommended, and 
this should be performed under adequate analgesia, whether anesthesia is already in 
place for labor, such as epidural, or by administering a local infiltration.
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Chapter 5

Recent Advances in the Use of 
Uterotonics for the Prevention of 
Postpartum Hemorrhage
Rajasri G. Yaliwal

Abstract

Primary postpartum hemorrhage (PPH) is one of the leading causes of maternal 
morbidity and mortality worldwide. The most common cause of primary PPH is 
uterine atony. Various uterotonics have been used over the years for the prevention 
of PPH. Oxytocin, Ergometrine, Misoprostol, and Carboprost have been exten-
sively studied. Recently, Carbetocin, an analog of Oxytocin has been added to the 
armamentarium of postpartum hemorrhage. However, the optimal route and dose 
of these drugs are still being studied. Oxytocin induces superior myometrial contrac-
tions when compared with Ergometrine, Carboprost and Misoprostol. The effect 
of Oxytocin is reduced in myometrium of women with Oxytocin-augmented labor; 
however, it is still superior to the other uterotonics. Although the value of universal 
use of uterotonics to reduce postpartum hemorrhage after vaginal birth has been 
well established, their value in cesarean section has received little attention. It has 
been assumed that the benefits of oxytocics observed at vaginal birth also apply to 
cesarean section. The route of Oxytocin has been studied by various researchers. 
Intravenous (IV) infusion of Oxytocin has been preferred during cesarean section as 
an IV line would have been already secured and it has faster plasma peak concentra-
tion as in comparison to the Intramuscular (IM) route. Though IV bolus Oxytocin has 
been associated with a faster peak plasma concentration of Oxytocin, faster uterine 
contraction; it also has been associated with sudden hypotension. Carbetocin is also 
another promising drug. It has been prioritized due to its heat stable and long-acting 
properties. It also reduces the need for infusions. It is still an expensive drug in many 
countries. Carbetocin is administered as 100 mcg IM/IV/IV infusion. The dose in 
elective cesarean may be less as shown in some studies. Misoprostol by oral route has 
been recommended by WHO at 400–600 mcg in places where Oxytocin cannot be 
administered. Syntometrine has lesser blood loss compared to Oxytocin alone.

Keywords: blood loss, oxytocics, oxytocin, carbetocin, ergometrine, carboprost, 
sulprostone, tranexamic acid, ethamsylate, cesarean, vaginal delivery

1. Introduction

Post-partum hemorrhage (PPH) is a devastating condition causing severe maternal 
morbidity and mortality. Uterine atonicity is the commonest cause of PPH and in 
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turn, PPH is the commonest cause of maternal death across the continents. Though 
there are many predisposing factors for uterine atony, many a time it is unpredictable.

Postpartum hemorrhage is defined as blood loss of more than 500 ml after vaginal 
delivery and more than 1000 ml after cesarean delivery within 24 hours of childbirth.

Though the upper limits to define PPH have been established, the average blood 
loss during vaginal and cesarean delivery is much less. In a study conducted in France, 
which included 7908 participants, it was found that the mean blood loss after vaginal 
delivery was 180.1 mL (± 224.7 mL) and Cesarean delivery was 557.9 mL (± 496.2 mL) 
[1]. In another study conducted in rural India, the mean blood loss following deliv-
ery was 304 ml (range 50–975 ml). This was measured by Brass V drape [2]. Active 
management of third stage of labor (AMTSL) with the use of prophylactic uterotonics 
has reduced the incidence of PPH. However, based on evidence the World Health 
Organization (WHO) now considers controlled cord traction and uterine massage as 
optional. Delayed cord clamping is preferred. The only component of AMTSL which 
has been advocated is the use of uterotonic [3].

1.1 Oxytocin receptors

Endogenous Oxytocin is secreted by the paraventricular and supraoptic nuclei of 
the Hypothalamus. It stimulatesuterine contractions. Oxytocin receptors (OTR) are 
present not only in the uterus but also in other tissues namely limbic regions of the 
brain, spinal column, heart, intestines, immune tissue, uterus, and breast. The OTR 
belongs to a family of G Proteins coupled receptors [4].

The number of receptors over the uterus is low in the first trimester and increases 
gradually in the third trimester. They then reduce in number in the immediate 
postpartum period.

The lower segment also has a lower concentration of OTR in comparison to the 
funds of the uterus, while the cervix has the least concentration [5].

1.2 Cesarean versus vaginal delivery

The cesarean section brings about a varied situation in comparison to vaginal 
delivery. It could be done during active labor as in emergency cesarean section or 
when the woman is not in labor as in elective cesarean section. There is no consensus 
on the dose of Oxytocin in elective cesarean sections in comparison to cesareans done 
in active labor. The required dose of Oxytocin during elective cesarean section is less 
than the dose required during cesarean section done during active labor, however, 
there is no consensus about using a reduced dose. The guidelines for use of prophy-
lactic uterotonics for vaginal delivery are being used for cesarean delivery. There are 
no specific guidelines for the use of uterotonics for cesarean delivery [6, 7]. Oxytocin 
may be required to be continued as an infusion for 2–4 hours after the commence-
ment of administration for women undergoing cesarean section [8].

2. Uterotonics

Uterotonics have been used over the decades for both prophylaxis and treatment 
of PPH. The uterotonics are Oxytocin, Carbetocin, Ergometrine/Methyl ergometrine, 
Carboprost, Misoprostol, Dinoprostone, and Sulprostone. Combination of Oxytocin 
and methylergometrine are also used.
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2.1 Oxytocin

The WHO recommends the use of Oxytocin as the first-choice prophylactic drug 
for the prevention of PPH. It can be used intramuscularly and when an intravenous 
line is in place, intravenously as an infusion. The recommended dose is 10 IU. It has a 
half-life of 1–6 minutes [9].

Various studies have used intravenous bolus of Oxytocin during cesarean and 
vaginal delivery.

Royal College of Obstetricians and Gynecologists (RCOG) guidelines recommend 
a bolus of 5 IU Oxytocin during cesarean delivery. Other studies have used doses as 
low as 1 IU and as high as 10 IU bolus during cesarean delivery. They have shown 
that Bolus Oxytocin did not have significant adverse effects as it was previously 
thought [10].

Intravenous bolus of 10 IU of Oxytocin has been used for the prevention of 
PPH during vaginal delivery. In a randomized control trial comparing intravenous 
bolus of 10 IU Oxytocin to intramuscular Oxytocin of 10 IU for prevention of PPH 
during vaginal delivery conducted in the Republic of Ireland, it was found that the 
incidence of PPH was lower in women administered intravenous bolus of Oxytocin 
in comparison to the intramuscular group (4.6 vs. 8.1%) [11]. In another large three-
arm randomized control trial conducted in Egypt, comparing 10 IU of Oxytocin by 
intramuscular, intravenous bolus, and intravenous infusion, it was observed that the 
blood loss in the intravenous infusion group was 5.9% lesser than that occurring in 
the intramuscular group. The intravenous bolus group had 11.1% less blood loss in 
comparison to the intramuscular group. There were no significant differences in the 
adverse effects of Oxytocin among the three groups [12]. Intravenous bolus Oxytocin 
is shown to be a promising choice of uterotonic for the prevention of PPH without any 
significant adverse effects.

2.2 Carbetocin

Heat stable Carbetocin is a long-acting synthetic analog of Oxytocin. It has 
the benefit of being heat stable in comparison to the heat-sensitive Oxytocin. It 
does not require cold storage and has a good shelf life of 36 months at 30°C [13].
It is long acting having a half-life of 40 minutes. It is given in the dose of 100 mcg. 
Intramuscular, intravenous infusion, and intravenous bolus routes have been admin-
istered. Carbetocin, like Oxytocin, causes hypotension, tachycardia, and myocardial 
ischemia. It acts by 2 minutes of administration when given intravenously or intra-
muscularly [14–16]. The Champions trial conducted over 23 countries at 10 sites 
compared 100 mcg of Carbetocin to 10 IU of Oxytocin both given intramuscularly. 
It concluded that Carbetocin was noninferior to Oxytocin for the prevention of 
PPH and there was no significant difference between the adverse effects on both 
the groups [13].

It has now been recommended for prevention of PPH by the WHO [9]. It has not 
been recommended for therapeutic use in PPH. Carbetocin is for single use, it cannot 
be repeated. This is because it causes adverse effects with higher doses.

2.3 Misoprostol

This is a prostaglandin E1 analogue. It has the advantage of being in a tablet form 
and does not need refrigeration. It also has a long shelf life of 2–3 years [17]. It can be 
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administered by oral, sublingually, buccal, vaginal, and rectally. Oral and sublingual 
route administration act faster than the vaginal and rectal routes. The overall serum 
concentration of buccal route is low. It has a half-life of 20–40 minutes [18]. A com-
mon practice is to moisten the Misoprostol prior to placing it vaginally. This has 
been found not to have any additional benefit in comparison to placing the tablet as 
it is [19].

Various doses and routes have been recommended for prophylaxis. Misoprostol 
400 mcg and 600 mcg by oral route have been recommended by the WHO. According 
to a meta-analysis by the Cochrane database, the use of Misoprostol as a first-line 
agent may have increased blood loss in comparison to Oxytocin [20]. Adverse effects 
of shivering, diarrhea, and vomiting, though not life-threatening, can be worrisome 
for the patient [9].

2.4 Ergometrine and methyl ergometrine

Ergometrine and Methyl ergometrine i.e., the semi-synthetic form of ergometrine 
are long-acting uterotonic agents [21]. The onset of action is 2–3 minutes and the 
half-life is 30–120 minutes [9].

They act on the adrenergic and serotonin receptors on the uterus. It is given in 
the dose of 0.2 mg and can be administered by both IV and IM routes [22]. Ergot 
derivates are known to have severe cardiovascular adverse effects like hypertension, 
tachycardia, myocardial ischemia, and infarction. They can also cause cerebrovas-
cular accidents and demise. For these reasons, it is not used as a first-line drug for 
prevention of PPH. It is not recommended in those women who suffer from hyperten-
sive disorders of pregnancy or cardiac disease.

2.5 Carboprost tromethamine

Carboprost tromethamine is the synthetic 15-methyl analogue of prostaglandin F2α.
It is listed as a therapeutic drug for postpartum hemorrhage by the WHO [9]. It 

acts by increasing the intracellular calcium of the myometrial cells, which in turn 
enhances the myosin light-chain kinase activity and uterine contractions. This action 
is mediated via the Prostaglandin F receptor which is a G protein-coupled recep-
tor in the myometrium [23]. Carboprost is administered as 250 mcg intramuscular 
injection. It can be given as an intramyometrial injection as well. However, this is an 
off-label route. It cannot be given intravenously. It has a half-life of 8 minutes and 
its action peaks by 15–30 minutes. It is mainly used as a second line of treatment of 
postpartum hemorrhage. It is associated with gastrointestinal adverse effects, such 
as vomiting and diarrhea. It can also cause bronchospasm and is contraindicated in 
asthmatics [22]. Due to its adverse effects, it is not recommended by the WHO for 
prevention of postpartum hemorrhage [9].

2.6 Sulprostone

Sulprostone is a derivative of Prostaglandin E2 and acts on the PGEP3 receptor 
of the myometrium. It has been used for the treatment of PPH. It is used as an intra-
venous infusion. The dose is 100 mcg/hr. and can be given at 500 mcg/hr. dose. It is 
contraindicated in bronchial asthma.

According to the French College of Gynecologist and Obstetricians, Sulprostone 
is the second-line drug to be used in case there is a failure of Oxytocin in the 
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management of postpartum hemorrhage [24]. This drug is used in European coun-
tries and is not available in US and Australia. It is not available in India either.

2.7 Combination of uterotonics

The combination of Methylergometrine 500 mcg and Oxytocin 5 IU, commonly 
known as Syntometrine, is used in some countries. It acts for 2.5 minutes and has a 
prolonged action of 3 hours. It is administered intramuscularly [9]. Though it has 
more adverse effects than Oxytocin alone like nausea, vomiting, and diarrhea, it is 
more effective in preventing PPH [25].

2.8 Misoprostol and oxytocin

This combination of oral misoprostol with intravenous/intramuscular Oxytocin 
aims to take the benefit of the fast-acting Oxytocin and the longer-acting misoprostol. 
Though the combination is promising, it is associated with more adverse effects of 
shivering, fever, nausea, vomiting, and diarrhea, in comparison to Oxytocin alone [9].

3. Hemostatic drugs: tranexamic acid and ethamsylate

Antifibrinolytic drugs can reduce blood loss during delivery. Tranexamic acid is 
an antifibrinolytic drug. It binds to plasminogenmolecule and bocks the lysin binding 
sites. It is administered intravenously as 1 gm after the administration of the prophy-
lactic uterotonic.

Ethamsylate is another hemostatic drug that acts on the platelets and enhances 
their aggregation. It also improves capillary resistance. It is used as a 1 g intravenous 
dose. It can cause rash, nausea, vomiting, and hypotension [26, 27].

3.1 Estimation of blood loss after delivery

The diagnosis of postpartum hemorrhage itself can be challenging. The various 
methods commonly used to estimate the blood loss are the visual estimation of the 
blood loss, use of a funnel-shaped drape with an attached plastic sheet placed under-
neath the buttocks of the woman, otherwise known as the Excellent BRASS-V drape 
in which the blood collects, spectrophotometry and estimation of Hemoglobin con-
centration in the venous blood [28]. Other indirect methods include weighing soaked 
gauze pieces, mops and drapes, and adding blood collected in bowls and suction jars. 
The weight of the unsoaked mops and gauze pieces and drapes should be known.  
1 g increase in the weight of the soaked material = 1 ml of blood [29].

An easier, quick, and efficient method to estimate the blood loss and to help in pre-
dicting the prognosis would be to use the Shock Index(SI). This is a simple  bedside cal-
culation using the ratio of heart rate (HR) and systolic blood pressure (SBP) [30].

 SI=HR /SBP.  (1)

The normal SI range is 0.7–0.9 in pregnancy which is slightly higher than the 
non-pregnant SI which ranges from 0.5 to 0.7 [31]. If the SI is more than 1, it indicates 
cardiac decompensation and demands immediate treatment [32]. SI has been used to 
triage patients for referral, especially in low-resource settings. A value of ≥0.9 would 
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suggest referring the patient to a tertiary care center, ≥1.4 immediate intervention, 
and ≥ 1.7 adverse prognosis [33].

3.2 Choosing the right uterotonic

With multiple uterotonics to choose from, selecting the appropriate one demands 
knowledge of the contraindications and adverse effects of the specific drug.

According to the WHO guidelines for the management of PPH, uterotonics are to 
be used in the following order.

First line of treatment: Oxytocin is the first-line drug to be used. It is to be used in 
dose of 20 IU in 1 liter of fluid at 40 drops per minute. It should not exceed 3 liters.

Second line of treatment: If not responding to this treatment, or if oxytocin is not 
available then, ergometrine or fixed-dose ergometrine and oxytocin can be used as 
second-line treatment of PPH. Methyl ergometrine can be given 0.2 mg IM or IV, it 
can be repeated after 4 hours and a maximum of 5 doses can be given.

Third line of treatment: Prostaglandins can be used as third-line drug if the patient 
does not respond to the previous treatments. Carboprostcan is given as 0.25 mg IM 
and can be repeated every 15 minutes for a maximum of 8 doses [9].

4. Conclusion

Oxytocin is the first-choice drug for the prevention of postpartum hemorrhage.
Carbetocin is a heat stable, longer-acting uterotonic which can be used in places 

where the cold chain and cold storage cannot be assured. However, it is expensive in 
comparison to Oxytocin.

Misoprostol is a heat-stable tablet that can be used if Oxytocin is unavailable. 
However, it is likely to be inferior to Oxytocin in the prevention of PPH.

Carboprost, though effective in controlling blood loss after the delivery, is used 
for therapeutic purposes than prophylaxis due to its adverse effects. It also requires 
refrigeration.

Ergot derivatives are second-like choices as they have cardiovascular adverse 
effects. It also requires refrigeration.

Sulprostone though considered as second-line drug for PPH in France and other 
European counties, is not available in many places.

Combination of drugs Misoprostol and Oxytocin or Syntometrine, while poten-
tially reducing blood loss, seem to have more adverse effects; thus, administering 
Oxytocin alone is more advantageous.
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Abstract

The chapter provides a vision of new methods of pregnancy dating at birth to 
overcome the high costs of existing approaches or lack of access to the existing 
technologies. The authors have presented a literature review on recent scientific 
reports exploring novel technologies, such as those based on the newborn’s skin 
maturity assessment as machine learning models based on clinical data. The effort-
lessness of new approaches based on simplified clinical systems contrasting with 
molecular genetics and newborns screening analytes is discussed, even in scientific 
validation. Without the intention of an exhaustive or systematic review, we searched 
databases for reports concerning postnatal gestational age, prediction or estimate, 
novel approach, low and medium-income countries since 2015. Therefore, the authors 
did not compromise to offer a comprehensive picture of all postnatal gestational age 
methods. On the other hand, prematurity identification at birth remains a challenge 
in many birth settings, mainly in a scenario with scarce resources. Although postnatal 
pregnancy dating methods have strengths and disadvantages, this information is 
critical to recognize the risk of the newborn during the first hours of life, justifying 
technological investments.

Keywords: gestational age, infant, premature, skin physiological phenomena,  
artificial intelligence, equipment, and supplies

1. Introduction

The estimate of antenatal age faces the lacking of certainty of the day in the female 
cycle on which conception occurred and the dependence of early prenatal care access 
with crown-rump-length ultrasound measure [1]. While maternal-child worldwide 
policies do not provide a broad spectrum of technological options to obtain a reli-
able gestational age, the last menstrual period (LMP) remains the most extensive 
reference for pregnancy dating in many low and medium-income countries [2, 3]. 
However, a reliable last menstrual period (LMP) depends on sure of dates, regular 
cycles, absence of bleeding, or use of hormonal contraceptives in the last months 
before the date. In such a scenario, uncertainties related to memory bias, irregular 
menstrual cycles, breastfeeding, or failure of contraceptives have deprived many 
pregnant women and their babies of trustable gestational age [4]. The consequences 
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are not restricted to antenatal care since prematurity identification at birth remains a 
challenge for neonatal care. Most of the preterm birth occurs in settings with limited 
resources to achieve a trustworthy chronology of gestation and, at the same time, neo-
natal due care. Preterm births and their complications are the leading cause of death 
of children under 5 years [5]. Most preterm births occur in the late preterm period, 
making decision-making difficult about what interventions and levels of assistance 
are needed [6]. Thus, gestational age is critical information to make timely decisions 
and provide appropriate neonatal support.

1.1 Disclosure agreement

The chapter provides a vision of new methods of pregnancy dating at birth to 
overcome the high costs of existing approaches or lack of access to the existing 
technologies, presenting recent scientific reports without an exhaustive or systematic 
review of the literature. We searched databases for reports concerning postnatal 
gestational age, prediction or estimate, novel approach, low and medium-income 
countries since 2015. Therefore, the authors did not compromise to offer a com-
prehensive picture of all postnatal gestational age methods. The authors have been 
working on solutions for gestational age prediction for scenarios with low resources 
and a scarcity of health facilities.

2. Technologies based on the newborn skin maturity

The skin barrier, formed during gestation, is essential for neonatal survival. It is 
not by coincidence that this essential protection exists since the limit of the viability 
of preterm infants means around 24 weeks [7]. However, the competence of the skin 
barrier against the loss of body heat and water ad infections depends on a process of 
maturity along the time. The analysis of the newborn’s skin has shown a potential 
relation of the structure of this tissue with the chronology of gestation, reflecting the 
temporal process of skin maturation [8]. Part of the due care delivered to preterm 
newborns is a skin immaturity compensation as an incubator or a radiant warmer 
and environment humidity. It is not news that there are critical clinical connections 
between the competence of the skin barrier with the neonatal survival [9].

Markers of pregnancy dating from the newborn’s skin are available by invasive and 
noninvasive technicians.

2.1 Invasive assessment: Histology

Microscopic images analysis is the basis of invasive approaches. The measurement 
of skin thickness is an important parameter that indirectly reflects the state of neonatal 
maturity and how prepared the newborn will be in the period of adaptation to the 
external environment [10]. Structural patterns that are strongly related to fetal age are 
easy to recognize as potential markers of skin maturation [10]. Structural patterns are 
strongly related to fetal age, are easy to recognize as potential markers of skin matura-
tion [10]. Figure 1 shows the skin of stillbirths from biopsies over the plantar surface 
of the sole at different gestational ages. The epidermis is the outermost layer, organized 
by stratified pavement epithelial tissue sublayers, which is keratinized in its external 
bound. Fetal epidermal thickness presents a clinical significance for the diagnosis of 
fetal prematurity [11, 12]. However, using measures with imaging software support, the 
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composite formed by the thickness of the epidermis, dermis, and the area of sebaceous 
glands achieved an excellent correlation with gestational age (r = 0.99, p < 0.001) in 
dead concepts ranging from 20.3 to 41.6 weeks of gestation [11]. Meantime, the histo-
logical study of this tissue met limitations due to its invasive acquisition of materials 
from a human being for ethical issues [13]. Despite this, invasive postmortem studies 
can provide a basis for noninvasive approaches for alive newborns, at the same time 
provide information to support necropsies.

2.2 Noninvasive assessment of skin

Noninvasive assessment of skin maturity to predict gestational age is possible just 
as an overview impression or analyzing medical images. Moreover, a new technology 
reported gestational age correlation with optical properties of the newborn skin at 
birth [14]. An ongoing multicentric study has been conducted to validate this technol-
ogy based on this proof of concept [15].

The skin characteristics have been used in several clinical scores for decades. 
Visible modifications during clinical ectoscopy of newborns have demonstrated that 
the skin of extremely premature has little or no visible pigmentation, being markedly 
erythematous, putting these and other characteristics of the skin as potential markers 
of the chronology of pregnancy, as provided by maturity scores [16, 17]. External 
characteristics of the newborn involving edema and skin opacity, lanugo, ear form, 
and firmness are antecedents in assessing gestational age at birth [18]. Besides, the 
composite anthropometric measurements, external characteristics, neurological tests, 
postnatal examination of epiphyseal center, and ulnar nerve motor conduction velocity 
are described, with 95% of the infants correctly estimated within ±3 weeks [19].

The melanin index is an optical skin parameter related to the melanin content in 
the tissue, accessible with bio-optical models [20], even in newborns [21]. The quanti-
fication of changes in skin reflection according to pigment distribution and concen-
tration has been associated with gestational age, by using the melanin index [22] and 
the skin reflection by spectrophotometry [23]. Noninvasive approaches grounded on 
optics have the potential for characterization of the skin maturity, in addition to or in 
replacement of biopsy analysis. The advantages over histological techniques are keep-
ing the original tissue morphology and providing in vivo tissue analysis, in real time.

An innovative multiband photometer was developed to assess gestational age 
at birth analyzing the skin transparency (Figure 2). This reflective test automati-
cally processes the light, scattered by the skin against the device, when a small 
optoelectronic light emitter/receiver sensor touches the newborn’s skin. A feasibility 

Figure 1. 
Histological images of the skin over the sole of the foot. Note: Gomori trichrome staining, scale: 200 μm. Source: 
The authors.
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study provided a mathematical model to predict gestational age based on the skin 
reflectance adjusted to clinical variables (R2 = 0.828, p < 0.001) [14]. A multicenter 
clinical trial evaluated the accuracy of this technology to detect preterm newborns, 
adding machine learning models to adjust birth weight and antenatal corticosteroid 
therapy for fetal maturation. For prematurity discrimination, the area under the 
receiver operating characteristic curve (AUROC) was 0.986 (95% CI: 0.977 to 0.994). 
Considering 7 days of error range, this device correctly detected 98.7% of gestational 
ages, preprint report of the author [10.21203/rs.3.rs-1,216,628/v2]. A new ongoing 
study to evaluate the device’s ability to detect prematurity or small for gestational age, 
or both conditions simultaneously and predict short-term pulmonary complications 
in a cohort of low-birth-weight newborns has been conducted [24].

Another opportunity is assessing the skin of a newborn with dermatologic 
ultrasound equipment. The morphology of the skin can be observed in vivo with 
high-frequency ultrasonography. The microstructure of human skin is visualized in 
three layers and the skin thickness has a high correlation with that verified in histology 
from skin biopsies in adults (r = 0.96, p < 0.0001) [25]. Regarding the newborn’s skin, 
Petersen et al. associated prematurity with the dermal and subcutaneous fat thick-
ness obtained by ultrasonography on the plantar surface with the skinfold measure to 
support the nutritional evaluation in the neonatal period, analyzing echograms [26]. 
Vitral et al. analyzed 436 images of the skin in 222 newborns and reported a relation-
ship between gestational age at birth to neonatal skin layer thickness obtained by 
ultrasound. Epidermal skin thickness on the forearm correlated with the gestational 
length, in the natural logarithm function (r = 0.610, p < 0.001). This parameter was 
not influenced by the standard of fetal growth as intrauterine growth restriction 
[27]. Figure 3 shows three high-frequency ultrasonography images of the skin over 
the forearm of newborns of different gestational ages. A detailed protocol of the skin 
assessment with high-frequency ultrasound is available at dx.doi.org/10.17504/proto-
cols.io.nfgdbjw.

Dermatologic ultrasound devices with high-frequency probe are portable and 
more economically accessible than conventional ultrasound. However, they are 
specific to skin evaluation and demand training [28].

Figure 2. 
The application of the multiband photometer for predict gestational age prediction in simulated newborn-doll 
application. Source: The authors.
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3. New approaches based on clinical characteristics

Novel methods based on clinical features for establishing an infant’s gestational 
age have emerged that may be able to overcome some of the existing limitations.

3.1 The foot length

Measuring the postnatal foot length of the newborn is an alternative method for 
preterm newborn discrimination. Such an approach requires minimal training, is 
fast, and requires minimal handling. In addition, it causes wisp distress to premature 
infants or ill infants. Therefore, health professionals can use it with different levels of 
skills, making it applicable for a low-resource setting [29]. Using a plastic ruler, tape, 
or paper footprint, the accuracy of this measure for preterm newborns discrimination 
reached 76.9% sensitivity and 53.9% specificity [30]. The high inter-and intra-observer 
agreement is an advantage of this approach [31].

Furthermore, to underground this method, the foot length is an alternative for 
gestational age estimation during intrauterine life. It matters when other existent 
markers are unreliable, such as when the fetal is hydrocephalus, anencephaly, 
or limb dysplasia [31]. However, the strong correlation of fetal foot length with 
the chronology of gestational age, correlation coefficient r = 0.960, (p < 0.001), 
became from narrow results by small samples [32]. Limitations for this method are 
the influence of fetal growth, as foot measurements incorporate bone and soft tis-
sue. Soft tissue stores of subcutaneous fat are decreased in small for gestational age 
infants and may be increased in large for gestational age infants, interfering with 
the accuracy of the test [31].

A recent study compared clinical examinations for gestational dating with a mask 
to the ultrasound-based gestational age at birth. Different approaches for pregnancy 
dating at birth are LMP, New Ballard (NBS), foot length, anterior lens assessments 
and anthropometric measures (including BW and birth length and mid-upper arm, 
abdominal and head circumferences measures at the time of assessment), and an 

Figure 3. 
High-frequency ultrasonography image of the skin over the forearm. Note: Epidermis corresponds to the white 
layer at the left side, resolution: 356- × 276-pixel. Source: The authors.
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End-of-Bed gestational age assessment based on a brief nonstructured examination. 
Unfortunately, none of the methods studied could confidently predict the gestational 
age of individual babies within 1 week [33].

3.2 Simplified clinical score methods

End-of-Bed gestational age assessment itself concerns a simplified clinical score for 
newborn maturity. The development and tests were conducted in South Africa. Such 
non-structure evaluation presented lower bias in inter-observer agreement. However, 
it presented 2 weeks difference compared to reference early ultrasound [33].

Another approach based on clinical assessment is score methods, such as simplified 
gestational age score (SGAS). It was developed by using the most predictive items from 
the 12-item from NBS, 21-item Dubowitz score (DWS), and 11-item Meharban Singh 
(MS) and validated against the best obstetrics estimate in low-birth-weight newborns 
in India. The NBS, DWS, and MS were reduced to four, five, and six items, respectively, 
and all of them reduced total scores were not significantly different from the total score’s 
estimate of gestational (p > 0.05). Such promising results and ease-to-use approach 
conducted to an adaptation to a mobile application, the T-SGAS, include a simple score 
associated with simple technology, using an app with combinations of references 
standards [34].

A cross-sectional validation study evaluated the accuracy of the mobile version of 
T-SGAS to ascertain postnatal gestational age within 24 hours of birth. A total of 8591 
live singleton births whose gestational age by LMP and ultrasound was within 1 week 
of each other were enrolled. T-SGAS consisted of photographs that were the best fit 
for each score of the following four items: newborn’s posture (score 0 to +4), skin 
(score − 1 to +5), breast (score − 1 to +4), and genitals (score − 1 to +4). The mobile 
app then auto-calculated the total score and classified the newborn’s gestational age 
category. Such test showed strong inter-observer agreement (concordance correlation 
coefficient 0.77 (95% CI 0.76–0.78) and Fleiss’ kappa was 0.76 (95% CI 0.76–0.78). 
ROC curves showed that the predictive accuracy of T-SGAS varied between 74% 
(LMP or USG) to 79% (LMP and USG). The simplicity of use by nurse-midwives has 
pointed it to be a helpful tool in resource-limited settings [34].

However, clinical maturity scores have presented lower values for small for 
gestational age infants and underestimated gestational age considering physical 
characteristics. Neurological evaluation is less affected by intrauterine growth and 
nutrition. Besides, they can be affected by infectious, metabolic, and other clinical 
conditions [35].

3.3 Cerebral maturity

Under visual or spectral analysis, the maturational electroencephalography (EEG) 
patterns of the newborn are associated with low development scores in small-for-
gestational-age and low-birth-weight. This approach can reveal the delayed brain 
function development and not necessarily the gestational age [36].

4. Learning models for gestational age prediction at birth

Computer science has advanced detecting patterns by processing datasets through 
layered mathematical models, fostering skills and competencies of professionals to 
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support the best healthcare decisions [37]. Machine learning models brought oppor-
tunities for data science to improve prediction models for pregnancy dating. Keeping 
the attention on postnatal gestational age estimative, a sort of reports associated 
variables to discriminate better preterm from term newborns.

A multicountry prospective study developed machine learning models to predict 
postnatal gestational age, gathering anthropometry, neuromuscular/physical signs, 
and feeding maturity variables. The most precise algorithm included infant sex, five 
anthropometric measurements, three physical and one neurological sign, and LMP, 
correctly classifying 91% of infants as preterm or term [38].

Another report on machine learning models relied on a set of options, including 
birth weight, LMP, and NBS, to estimate gestational age as a continuous outcome. The 
advantage is using variables accessible to health workers in resource-limited settings 
at the time of delivery, even without medical records. The correct classification of 
predictive models combining variables varied from 83.6% to 94.0% concerning NBS 
with LMP composite in parts or totally [39].

5. Newborn screening analytes to predict gestational age

Newborn screening programs are available worldwide with broad coverage, even 
using different protocols. Metabolic screening profiles have the potential for pre-
venting severe health problems of newborns detecting different conditions at birth 
[40]. However, the newborn bloodspot screening commonly used to identify inborn 
errors of metabolism or other inherited disorders offers new opportunities to provide 
accurate estimates of gestational age [41].

There is considerable potential value in using metabolic markers to measure  
gestational age after birth. The newborn fetal/adult hemoglobin ratio provides 
gestational age estimative. Wilson et al., 2017 proposed a model for postnatal gesta-
tional age estimation utilizing newborn hemoglobin levels and metabolic analyte data 
derived from newborn blood spot samples. Models, including birth weight, hemo-
globin, TSH, and 17-OHP levels, accurately estimated gestational age to ±2 weeks in 
95·3% of the cohort and discriminated ≤34 versus >34 (c-statistic, 0·98) [42]. While 
models utilizing a full panel of newborn screening analytes accurately estimate 
gestational age, hemoglobin-based models are promising in discriminating ≥34 
versus <34 weeks’ gestational age, even where full mass spectrometry screening is not 
accessible [42].

Metabolites markers mirror metabolic processes during the first hour of life. There 
are many opportunities to assess newborn maturity using screening programs sam-
ples. The retrospective evaluation of the newborn screening dataset with infants from 
the different maternal origins in Ontario revealed distinct performance for gestational 
age prediction based on screening algorithm. It means that refining by development 
can predict gestational age better, and validation is necessary across the ethnicities 
[43]. Database from Iowa Newborn Screening Program considered 88 metabolites, 
and the models predicted gestational age within 1 week for 78% of neonates, with an 
area under the curve of 0.899 (95% confidence interval 0.895–0.903) in differentiat-
ing that born preterm (<37 weeks] from term (≥37 weeks) [44].

The advantages of this approach are drawn blood samples with minimum invasive 
for the newborn maturity evaluation, using cord blood and heel prick samples at 
birth. A predictive model including clinical data (infant sex, multiple births (yes/no), 
birth weight), screening analytes, and pairwise interactions had high accuracy in 
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discriminating preterm from term newborns: AUROC 0.945 (95% CI 0.890, 0.999) for 
heel prick profiles and AUC 0.894 (95% CI 0.853, 0.935) for cord blood profiles [45].

Data from Newborn Screening Ontario (NSO) allowed for developing an algorithm 
capable of accurately estimating gestational age. Model performance was evaluated 
across multiple birth categories, such as ≥37, between 33 and 36, between 28 and 32, 
≤27 weeks’ gestation, ≤34, and < 37 weeks’ gestational age. The algorithms estimated 
gestational age to be within 1.07 weeks of ultrasound-validated gestational age overall 
and correctly estimated gestational age to within 2 weeks for 94% of the infants. The 
validity in different ethnic populations showed outstanding performance although 
some variation in accuracy of gestational age estimation, 1.05 weeks among nonim-
migrant mothers and 0.98 to 1.15 weeks among immigrant mothers. Moreover, aiming 
at low-income settings, the model was refined to facilitate its implementation where 
technological and resource requirements could be an issue. The ratio of fetal-to-adult 
Hb combined with clinical factors, such as sex and birth weight demonstrated better 
estimated gestational age than clinical covariates alone [46].

6. Molecular genetics in gestational age estimation

Gene expression has the potential to predict age-associated physiological changes. 
DNA methylation (DNAm) is associated with chronological age over long time scales 
and plays an essential role in development and growth. The mechanisms that drive 
changes in the aging methylome are not well understood; however, the quantitative 
measurements of methylome states may identify factors involved with slowed or 
accelerated aging rates [47].

DNAm of neonatal cord blood and blood spot samples has proven to accurately 
estimate gestational age at birth, from 24 to 44 weeks of gestation. The median 
absolute difference between DNAm gestational age and estimated clinical gestational 
age was 1.24 weeks, and the correlation coefficient was r = 0.99. It is a convenient 
molecular marker in that both exams are routinely performed to monitor neonatal 
health. Although DNAm demonstrated a remarkable correlation to estimated clinical 
gestational age, concerns whether gestational age acceleration is truly a measure of 
maturity versus a reflection of the relative accuracy of DNAm gestational age remains. 
Accurate classification systems that reflect both developmental time and maturity 
may improve the ability to predict neonatal risk [48].

Concerning studies of DNAm association to birth weight and chronological age, 
using cord blood, methylation at 224 CpG sites was found to be associated with 
gestational age and 23 CpG sites with birth weight [49]. There was a strong positive 
association between birth weight and development and a negative relationship between 
methylation and development in 12 of the 14 phenotypes. Of the 14 associations, eight 
involved methylations at cg15783941 (NFIX), and five were found in two CpG sites in 
the LTA gene [49].

7. Final considerations

The length of pregnancy has been estimated worldwide with the gestational age 
calculation at birth, using different available technologies. In childbirth settings, health 
professionals need gestational age assessment to make timely decisions to deliver 
newborn care and obtain vital statistics for public policies planning. Indeed, gestational 
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age is a covariate in many studies and systems of the newborn’s classification. All current 
methods have strengths and weaknesses, challenging recent technological advancements 
[49]. Prematurity identification remains a challenge in many birth settings, mainly in 
a scenario with scarce resources. There are promising novel approaches in different 
stages of development to provide a more easily obtainable and reliable gestational age. 
Developing new approaches under the vision of low-cost technologies are required to 
achieve birth settings in low and medium-income countries where pregnancy dating is 
more frequently unknown or absent.
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Chapter 7

Literacy on Skin-to-Skin Contact
María del Carmen Gangotena

Abstract

Strong scientific evidence supports the importance of practicing skin-to-skin 
contact immediately after childbirth. It is considered a unique time that provides 
vital advantages and short- and long-term health benefits for infants and mothers. 
Skin-to-skin contact has proved to enhance social and emotional development and 
attachment. Other benefits of skin-to-skin contact are the high impact on promoting 
breastfeeding and healthy eating behaviors. It promotes neurophysiological adjust-
ment to postnatal life. Newborn infants who received SSC cry less, and mothers 
experience fewer maternal depression symptoms. The newborn infants experienced 
less pain responding to vitamin K intramuscular injections. This practice has a great 
value, and it is a natural and instinctive behavior; therefore, it is essential to convey 
understandable information to pregnant women and their families, permitting them 
to follow health-informed decisions to support SSC as the best start for their babies.

Keywords: Skin-to-skin contact, breastfeeding, infant health, nutrition, development

1. Introduction

Personal health literacy (PHL) is defined as a person’s capacity to procure, under-
stand, and use health information and services needed to make appropriate health 
decisions and pursue actions for themselves and others [1]. Then, literacy on skin-to-skin  
contact (SSC) aims to convey understandable information pristinely, providing evidence-
based information.

The mother and newborn infant have a physiological need to stay together in SSC, 
immediately after delivery and in the days and months following birth [2]. SSC is the 
naked newborn infant’s contact with the abdomen or maternal breast without any 
separation; it is immediate and uninterrupted after birth and should happen for at 
least sixty minutes without interruptions [3–5].

This chapter presents the relevant scientific evidence on SSC, for a significant 
impact on health and nutrition during the life of the human being [3, 5].

Current research shows the multiple benefits for both mother and newborn 
infant [4, 6]. The first hour of life is a particular time called the sensitive period; the 
newborn baby presents high levels of catecholamines that keep the child in an alert 
state; meanwhile, the mother’s hormonal response of oxytocin and prolactin supports 
bonding [6, 7]. The practice calms and relaxes both mother and baby, meanwhile 
regulating the baby’s heart rate and breathing, helping them to better adapt to life 
outside the womb, stimulating digestion and interest in feeding, regulating tempera-
ture, enabling the colonization of the baby’s skin with the mother’s friendly bacteria, 
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thus protecting the baby against infection, and stimulates the release of hormones to 
support breastfeeding and mothering [7].

In the neonatal unit (NU) improves oxygen saturation, reduces stress levels, 
particularly following painful procedures, encourages pre-feeding behavior, assists 
with growth, may reduce hospital stay; improves milk volume if the mother expresses 
following a period of SSC, with the expressed milk containing the most up-to-date 
antibodies [6, 7].

In summary, the advantages for a mother’s health include the early expulsion 
of the placenta and reduction of hemorrhage [2, 7]. SSC empowers mothers and 
enhances parent-infant bonding [4–6, 8–13]. Immediate SSC promotes breastfeed-
ing, increasing successful exclusive breastfeeding [4] and increasing maternal 
self-efficacy [1–5]. SSC stimulates the eating behaviors of rooting, sucking, and 
lactating [3]. The advantage for the infant includes decreased stress due to child-
birth [6], better thermoregulation, and less crying [6]. Mediated by SSC, the infant 
acquires a correct grip, feeding sessions are more satisfactory and prolonged, and 
positive weight gain and development occur. Besides, SSC supports socio-emotional 
development. Simultaneously, positive feeding behaviors are timely established 
while improving the newborn infant’s digestion [3] and increasing immunity [3]. 
SSC reduces the risk of infant mortality, nosocomial infections, hyperthermia, and 
duration of hospital stay [14, 15].

Although SSC is a natural and easy practice to implement, its application still has 
barriers [3, 16]. The traditional separation between mother and newborn infant is 
still promoted for evaluations, medical procedures, and other routine processes [3]. 
It requires a commitment from public health policies and maternal and childcare 
facilities [16].

SSC literacy should be carried out at all levels, both for maternal and child health 
personnel and for the community, pregnant women, families, and leaders; SSC may 
be protected by implementing evidence-based routines at the maternities and hospi-
tals that serve mothers and babies. Therefore, this chapter is essential to promote the 
advantages of carrying out this beneficial practice from the beginning of life.

2. Definition and history of skin-to-skin contact (SSC)

SSC is defined as the practice where a baby is dried and laid directly on the 
mother’s bare chest after childbirth; meaning that the naked newborn infant is in 
contact with the abdomen or maternal breast without any separation, both covered 
in a warm blanket; it is immediate and uninterrupted and for at least an hour or until 
after the first feed; for at least sixty minutes without interruptions [3, 4, 17]. SSC is 
a natural and straightforward practice sustained on the need mother, and newborn 
infant have a physiological and emotional need to stay together in SSC immediately 
after delivery and in the days and months following birth [2, 17].

In 1978 in Colombia, where preterm infants’ mortality reached 70%, early 
attachment was introduced to alleviate health complications associated with over-
crowding, prematurity, nosocomial infections, and the problem of sharing incuba-
tors. Dr. Edgar Rey Sanabria, Professor of Neonatology at the National University 
of Colombia, found that mothers who implemented SSC with low-weight prema-
ture infants achieved high rates of exclusive breastfeeding, lowered infant mortal-
ity, and decreased the time of internment; also, infant mortality decreased from 
70% to 30% [3].



81

Literacy on Skin-to-Skin Contact
DOI: http://dx.doi.org/10.5772/intechopen.104812

3. Skin-to-skin contact and breastfeeding and eating behaviors

SSC supports socio-emotional development. Relevant scientific evidence on SSC 
shows a high impact on promoting breastfeeding [3, 5, 17]; SSC stimulates the eating 
behaviors of rooting, sucking, and lactating [3]. Mediated by SSC, the infant acquires 
a correct grip, feeding sessions are more satisfactory and prolonged, and positive 
weight gain and development occur. Simultaneously, positive feeding behaviors are 
established timely while improving the newborn infant’s digestion [3] and increasing 
immunity [3].

The evidence shows that SSC is an accessible practice promoting breastfeeding 
during the neonatal period [2, 5, 18], protecting against infections and future allergies 
[16, 19]. Breastfeeding promotes increased blood circulation and temperature in the 
breast area, promoting breast milk production and helping keep the newborn infant 
warm [3, 5].

SSC and immediate breastfeeding are closely related and mutually beneficial [3, 5, 20]. 
Newborn infants’ SSC is related to the timely initiation of breastfeeding [2, 17, 21] within 
the first hour of life, becoming a fundamental practice for child survival and proper 
development [3, 16, 19]. This protective benefit extends to six months of age.

UNICEF recommends that breastfeeding begins within the first hour of life, contin-
ues exclusively for the first six months of life, and continues with healthy and adequate 
complementary foods until the infant is two years old [16, 19]. SSC allows the infant to 
stand firmly against the mother’s breast, often between her breasts, with the mother in 
a semi-reclined, supported position [3, 9]. Preterm infants can latch onto the breast and 
suck from week 27 of gestation; as soon as they are stable, they can begin breastfeeding 
[3, 9]. SSC facilitates a transition to exclusive breastfeeding [3, 5, 9].

SSC beyond childbirth can facilitate the duration of breastfeeding. SSC enhances 
positive maternal interactions at one week, two months, and three months after 
delivery, supporting mothers’ decision to practice breastfeeding [22].

4. Skin-to-skin contact and early adjustments to life

SSC promotes neurophysiological adjustment to postnatal life [3, 4, 19]. It helps 
achieve stability while transitioning from uterine life to living outside of the womb 
[3]. SSC helps populate the newborn infant’s microbiome while preventing hypo-
thermia because it regulates the newborn infant’s body temperature while stabilizing 
the cardio-respiratory system and regulating blood glucose [3, 5]. SSC has a positive 
stimulus on a newborn infant’s digestion because it promotes colonization from the 
mother’s beneficial bacteria [5]

5. Skin-to-skin contact and psychosocial health and development

After birth, the newborn infant experiences a sensitive period that enhances 
positive behaviors development beyond the first day of life [2, 5, 18]. Furthermore, 
researchers found that SSC promotes psychosocial health, increasing the infant’s 
perception as an active agent in social interactions in her surrounding space [18].

In a longitudinal study, they found that SSC during the postpartum period has 
long-term benefits for child development. Premature infants who received SSC dur-
ing the first weeks of age, at age ten [10] showed reduced stress response, improved 
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mature autonomic functioning, organized sleep, better cognitive control, and better 
mother-child interaction [23].

A twenty-year longitudinal study indicates that Kangaroo Mother Care (KMC) 
had significant, long-lasting social and behavioral protective effects 20 years after the 
intervention [24].

6.  Skin-to-skin contact and psychosocial health and parents’ anxiety and 
depression

Newborn infants who received SSC cry less after the first hour of life [3, 5], and 
mothers and infants experience and exhibit more relaxed behaviors [2, 3, 5, 18]. Mothers 
experience fewer maternal depression symptoms and postpartum stress [25, 26]. Also, 
the newborn infant can reach states of calm more quickly because they recover faster 
from the stress caused by birth, as evidenced by measuring cortisol’s blood levels [2, 17].

SSC generates feelings of attachment between the mother and her newborn infant, 
allowing them to recognize each other and respond to the infant’s needs in a timely 
and secure manner [5, 18]. Parents who have practiced SSC also feel more confident 
in caring for their infants [4, 5]. Besides, parents develop strong feelings toward the 
newborn infant and feel more security and less anxiety [3, 5, 8, 25].

The enhanced interaction results in more positive interactions, increasing the 
mother’s satisfaction in the postpartum period, which contributes to a better relation-
ship and successful breastfeeding [2, 5, 20, 21]. Practicing SSC, the mother suffers a 
decrease in uterine bleeding, and her chances of suffering a postpartum hemorrhage 
decrease [16, 19]. Mothers release hormones, oxytocin and endorphins, which positively 
reduce postpartum uterine bleeding [3, 5]. Newborn infants, who experienced SSC, suck 
efficiently, contributing to a woman’s breast health [16, 19]. The physiological hormonal 
effect includes positive maternal feelings, calmness, and anxiety reduction [5, 21].

In cesarian section cases, where the mother’s health is unstable and caring for 
preterm and underweight infants, the father can also provide SSC. These two scenarios 
empower the father to assist with the newborn infant’s care, creating trust and attach-
ment [3, 8]. The father warms the infant in these circumstances because his chest tem-
perature does not fluctuate [3], as in postpartum women. Infants who were attached to 
their fathers cry significantly less and sleep soundly. Infants can immediately transition 
to SSC with their mother and begin breastfeeding [3]. From fathers’ SSC, newborn 
infants benefit by stabilizing body temperature and improving cardio-respiratory 
function and glucose levels [3, 5]. Fathers who experienced SSC experienced greater 
feelings of attachment and feelings of closeness to their newborn infants [3, 8].

SSC stimulates the release of oxytocin (OT), decreasing infant salivary cortisol 
(SC) levels. Facilitation of SSC may be an effective intervention to reduce parent and 
infant stress in the neonatal intensive care units (NICU), promoting responsiveness 
and synchrony in parent-infant interactions [27].

7.  Skin-to-skin contact and cesarian section, preterm and premature 
newborn infants

The protocols promote the mother and her newborn infant’s separation in cesarian 
delivery, an essential barrier for SSC. It is not promoted that the father practices SSC 
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if the woman cannot achieve it. Positive action is to spread the benefits that entail 
this natural and simple practice, both at the individual and community level and to 
support SSC at the public health policy level [3, 16, 19].

Scientific evidence shows that, in intensive care units. SSC in stable infants 
improves physiological stability, growth, and weight gain and reduces the need to 
supply oxygen externally [3], acquiring stability in cardio-respiratory function [2, 17].

SSC benefits to preterm and premature newborn infants have been demonstrated 
widely by the Kangaroo Mother Program (KMP) [2], an early, continuous, and pro-
longed SSC between mother and newborn infant. It should be started as soon as the 
infant presents an absence of severe apnea, desaturation, and bradycardia [3]. KMP 
has shown benefits for infant survival, bodily regulation, and successful breastfeed-
ing initiation [16, 21].

Furthermore, preterm and underweight infants who experience SSC are dis-
charged in fewer days. If infants receive SSC, their system is colonized with normal 
maternal flora, promoting a strengthened immune system [3]. SSC protects infants 
from prevalent infections in care units and predisposing allergens [3]. Furthermore, 
infants who received skin-to-skin contact were discharged faster than those who did 
not [3].

8. Skin-to-skin contact and procedural pain

Preterm infants (PTI) who received SSC had markedly reduced procedural 
pain (5; 28-31) on the scale when heel pricks were experienced [28, 29]. SSC 
reduces procedural pain in newborn infants [30–32] and significantly reduces the 
duration of crying by releasing oxytocin [3, 5, 29]. Oxytocin, becoming a natural 
analgesic, the cry lasts less, and the infant comes to a calm and relaxed state 
sooner [3, 28, 31, 33].

A Cochrane meta-analysis showed that infants in skin-to-skin contact during 
intra-muscular injection (IM) were more prone to low pain after IM and during pain 
recovery; based on cut-off scores for the Neonatal Infant Pain Scale (NPS). Most 
infants can be expected to experience a reduction in pain related to at least ten [10] 
minutes of the duration of SSC before the painful procedure is effective for PTI 
experiencing heel pricks and for term infants (TI) receiving (IM) injection [31].

The newborn infants that received Kangaroo Care (KC) experienced less pain 
responding to vitamin K intramuscular (IM) injections, and the duration of crying 
was less than newborn infants that did not receive KC [34].

C-section newborn infants who received SSC showed a significantly lower score 
on the Neonatal Infant Pain Scale (NIPS), responding to vitamin K injection admin-
istered sixty minutes after birth [32]. Besides, mothers experienced an increased 
satisfaction rate regarding their childbirth experience [32].

PTI born thirty [33] weeks gestational age or older showed a statistically signifi-
cant reduction of pain, assessed using facial action (NFCS), sleep-wake (Behavioral 
state), infant cry and heart rate (HR), during the puncture, heel squeeze, and the 
post phases of heel prick when experiencing SSC fifteen [15] minutes before, during, 
and after the procedure [35].

The heart rate (HR) of preterm newborn infants that received heel Stick was 
significantly minor in those who received KC for thirty [33] and fifteen [15] min-
utes, as well as their recovery, was shorter, revealing a significant effect on reducing 
autonomic pain response in PTI [33].
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PTI during a blood sampling procedure with venepuncture showed a significantly 
smaller increase in oxygenated hemoglobin when lying in their mothers’ chest in SSC, 
compared to those laying in their incubator or crib [31].

9. Literacy on the nine developmental stages of the newborn infant

Health staff working in maternities and MCH facilities should receive training 
to fully understand the newborn infant’s instinctive behavior while SSC during the 
first hour of life of the healthy alert newborn infant [6]. The mother and the fam-
ily should receive education on the newborn infants’ behaviors on SSC during the 
antenatal encounters with MCH staff [6]. Widström and colleagues found that the 
parents aware of the nine stages respond positively and identify the newborn infant’s 
actions [6].

SSC supports the baby’s journey through the nine instinctive stages—birth cry, 
relaxation, awakening, activity, rest, crawling, familiarization, suckling, and sleep-
ing. The sensitized family and health staff will guard the newborn infant’s behavior 
of SSC and the nine stages, acknowledging that the mother and her baby must stay 
together for the first hours of life [6]. Besides, the evidence shows that interrupting 
the natural stream of the nine stages and SSC is related to fewer rates of early breast-
feeding [2, 17, 21, 36].

After Childbirth, stage 1 is initiated, called birth crying, and it is when the babies’ 
lungs expand for the first time, and the newborn infant starts to breathe, clearing the 
aerial ways. The baby is on keen alert and should be placed in a semi-prone mother’s 
chest where the newborn infant leads to stabilize the breathing rate [5]. Besides, the 
mothers’ confidence grows when she has the baby in her chest [2, 19, 20, 23, 26].

Stage 2 is called relaxation; the newborn infant stays quietly and relaxes over the 
mothers’ chest, listening to her heartbeat. During stage 2, it is recommended to apply 
the APGAR assessment and the IM and other procedures [10]. It is essential to leave 
the baby without interrupting [5].

Following is stage 3, awakening means the transition from relaxation to activity. 
During this stage, the baby does tiny movements of the head, arms, and fingers; the 
newborn moves the mouth, opens the eyes, and blinks [4, 5].

Stage 4 is activity; the baby moves the upper part of the body; the newborn’s head 
may be lifted to search for the mother’s chest. The baby’s limbs expand to reach the 
woman’s breast; rooting is evident during the activity stage. In preparation for breast-
feeding, the newborn moved the tongue; the evidence links the secretions of the 
Montgomery glands with the baby’s behavioral responses [4–6]. The newborn touches 
the nipple and receives the taste through hand-to-breast movements, stimulating the 
rooting and crawling movements to reach the breast [4–6, 37, 38]. It is not recom-
mended to interfere with the sensory olfactory connection between the newborn and 
her mother [39]. Furthermore, the fetus learned to recognize the mother’s voice; now, 
the mother should talk to the newborn to cause eye contact in the first half-hour of 
life, promoting bonding between them [6, 36, 40].

Stage 5, called resting and may be present in the other stages, the newborn 
may require resting at any other stage, health staff and parents must respect the 
baby’s rhythm not interrupting SSC and separating the infant from the mother’s 
touch [4–6].

Stage 6 is crawling; the baby moves from the chest to the nipple; during this stage, 
the infant exercises the stepping reflex, contributing to the contractions in the uterus, 
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helping to expel the placenta and decrease hemorrhage [4–6]. It is helpful to place a 
supportive pillow or towel to protect the newborn efforts to reach the nipple, and it is 
necessary; the mother may support the baby by putting her palm under the newborn 
foot [6].

Stage 7 is called familiarization; the newborn is gaining confidence; the 
mother should respond to the calls the baby is making while approaching the nip-
ple and licking it. There should not be interrupting or rushing; the 7th stage can 
be 20 minutes or longer [6]. Besides, the rooting reflex and the infant’s tongue 
coordination increase, preparing the baby to start suckling the colostrum [6].

Stage 8 is suckling; the infant attaches to the mother’s nipple and starts breastfeed-
ing. The baby should widely open the mouth to the entire areola [2–5], protecting 
against damage to the nipple. When suckling starts, the newborn is wholly focused on 
the task; the health staff does not need to help the newborn to attach to the mother’s 
breast; the evidence is clear about the importance to start breastfeeding during the 
first hour of life to promote successful breastfeeding [2–7].

Stage 9 is sleeping; the newborn finishes to suckle in at least one hour after birth, 
becoming quiet and subsequently falling asleep. The OT promotes releasing gastroin-
testinal hormones (GIH), such as cholecystokinin (CKK) and gastrin [2–6]. The high 
levels of CKK cause a relaxing postprandial sleep in both the baby and the mother [6].

During the nine stages, health staff must accompany the mother and the baby 
through keen observation of the newborn health status and breathing functions.

10. Barriers to skin-to-skin contact

Although SSC is a natural and easy practice to implement, its application still has 
barriers [2, 3, 16]. It requires a commitment from public health policies and maternal 
and childcare facilities [16]. The traditional separation between mother and new-
born infant is still promoted for evaluations, medical procedures, and other routine 
processes [3].

Sometimes health staff does not recognize the importance of SSC and its implica-
tions for the infant and his family [16, 19]. They may be resistant to change, and it is 
essential to promote awareness and perform routine training [16, 19, 41]. Some par-
ents’ beliefs about keeping the newborn infant warm and the importance of remain-
ing in an incubator are a barrier to SSC [37]. In other cases, family visits do not allow 
parents’ privacy to experience SSC with their newborn infants [37, 38]. Additionally, 
crowded maternities can also be uncomfortable for the mother, the father, and the 
newborn infant [38, 41].

11. Conclusions

Undoubtedly, skin-to-skin contact has robust evidence that supports the impor-
tance to introduce the practice immediately after childbirth. It is considered a unique 
time to enhance the bonding between the newborn infant and the mother; besides 
providing vital advantages and short- and long-term health benefits for infants and 
mothers.

It is imperative to improve the understanding of SSC as a great value and a need 
for the newborn infant and the mother. SSC is a natural and instinctive behavior; 
therefore, it is indispensable to present the scientific evidence in an organized, 
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understandable, and evidence-based manner to support maternal and child health 
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centers. Nevertheless, the friendly information must be available for pregnant women 
and their families, permitting them to follow health-informed decisions to support 
SSC as the best start for their babies.
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experience with profound benefits for families and communities. It is valuable for 
health staff at maternity units and parents to understand the nine stages of infant 
behavioral development in the first hour of life; it is a sensitive period that promotes 
bonding and early attachment.
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Abstract

Implants are more effective, enable women to control their reproductive lives 
better, and are better options of contraception than other long-term family planning 
methods. Researches are required to provide up-to-date evidence for policymakers, 
and other stakeholders working on the family planning program in Ethiopia as the 
evidence from different studies conducted in Ethiopia on implants contraceptive 
method utilization was highly varied and not conclusive. Therefore, the current 
study aims to determine the magnitude of implant contraceptive utilization and its 
associated factors among reproductive-age women in Ethiopia. A population-based 
cross-sectional study has conducted using secondary data analysis from the EDHS 
2016. A total of 14,593 reproductive-age women participated in this study. The 
analysis was performed using the SPSS version 20 statistical package. Bivariate and 
multivariable logistic regression analysis was performed to identify independent 
predictors of implant contraceptive methods utilization. Statistical significance was 
declared at p-value <0.05. The prevalence of implant contraceptive utilization among 
reproductive-age women in Ethiopia was 9.4% (95% CI: 8.8, 10.0). The results of mul-
tivariable logistic regression showed that marital status, place of residence, number of 
living children, history of a terminated pregnancy, husband desire for more children, 
decision making on contraceptive use, knowledge on contraceptives, discussed FP 
with the healthcare worker and heard family planning message on television were 
independent predictors of implants contraceptive use among reproductive-age 
women in Ethiopia. The study showed that the magnitude of implant contraceptive 
utilization among reproductive-age women in Ethiopia is very low as compared with 
the national 2020 plan. The finding of this study suggests any intervention strategy 
which is designed and being implemented to promote implants contraceptive method 
utilization should consider the aforementioned factors for its better success. Besides, 
the provision of quality counseling and information on FP, and women empowerment 
should be promoted so that women can freely decide on the type of contraceptive 
they would like to use. Moreover, emphasis should be given to rural women and no 
television access to implants contraceptive method utilization.
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1. Introduction

Population growth becomes an urgent global concern with an expected half of the 
world’s population growth will be concentrated in just nine countries [1]. With the 
highest rate of population growth, Africa is expected to account for more than half of 
the world population growth between 2015 and 2050 [2]. Ethiopia is among coun-
tries with higher fertility rates in the world and high populous nations in Africa [3]. 
Fertility rates are determinant actors of the human development index (HDI) affect-
ing life expectancy, education, per capita income, and other indicators [4]. The role 
of family planning (FP) in decreasing fertility rate which could reduce maternal and 
child mortality, and other health costs thereby improving maternal and child health is 
widely advocated [5, 6].

Implants such as Implanon, Sino implant, and Jadelle are among the modern 
contraceptive methods that are long-acting, reversible, and hormonal contraceptives 
[7, 8]. Contraceptive implants are one of the most effective family planning methods 
which widely available and have increased global acceptance [9, 10]. Implants are 
better options of contraception than other long-term family planning methods as they 
easily insert and remove and have fewer side effects [10].

The high rate of implants utilization by couples is indicative of FP program effec-
tiveness within a country in addition to couples’ success in spacing and limiting their 
births [11]. Also, implants play a crucial role in the prevention of unintended preg-
nancies and abortions as well as in the reduction of maternal mortality and morbidity 
related to complications of pregnancy and childbirth [12]. Furthermore, the use of 
implants is comparatively the preferred method of contraception than injectable 
contraceptives which should be taken every 3 months and daily pills as implants are 
effective from 3 to 5 years in preventing pregnancy as well as rapid return to usual fer-
tility as soon as implants are removed [10]. However, an analysis of Demographic and 
Health Surveys (DHS) from four Sub- Saharan Africa (SSA) countries revealed that 
the proportion of women who utilized implants was much lower than short-acting 
methods [13].

Though implant acceptance is at an increasing rate, of reproductive-age women 
who used contraceptive methods, only 0.3% globally, and 7% in Africa utilized 
implants [9, 14]. Furthermore, in many SSA countries, less than 5% of reproductive-
age women are using long-acting contraceptives [15].

In Ethiopia, the ministry of health has planned to increase contraceptive implants 
to 33% in the method mix in 2015 [16]. However, the Ethiopian demographic and 
health survey (EDHS) of 2016 showed that only 8% of women utilized implants 
which indicated that the plan was not achieved [3]. To increase the level of implants 
utilization among women in Ethiopia, different strategies have been introduced such 
as practicing community level implants insertion by trained health extension workers 
(HEWs), and provision of contraceptives implants with free cost as of other contra-
ceptives at all levels of health care [13, 17]. Still, short-acting methods are the domi-
nant contraceptives in the current contraceptive method mix of the country [3, 18].

Studies have been done to determine the prevalence of implant utilization and to 
identify factors that contribute to the low utilization of implants in Ethiopia [7–9, 15, 19].  
Evidence from the abovementioned studies conducted in Ethiopia was highly varied and 
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the results are inconsistent. More research therefore required to provide up-to-date evi-
dence for policymakers, programmers, and other stakeholders working on FP in Ethiopia 
to solve problems related to implants contraceptive utilization based on evidence. 
Therefore, the current study aims to assess the magnitude of implant contraceptive 
utilization and its associated factors among reproductive-age women in Ethiopia based 
on all-inclusive 2016 EDHS data.

2. Methods

2.1 Study design and period

A nationwide population-based cross-sectional study was conducted using 
secondary data analysis from the EDHS 2016. The survey data collection was carried 
out from January 18, 2016, to June 27, 2016.

2.2 Data source and population

The data used for the current study was extracted from 2016 EDHS which was 
stratified into urban and rural areas. The EDHS data collection procedure followed 
a two-stage sampling technique to select representative respondents of independent 
enumeration areas in each stratum. A total of 645 clusters (202 in urban and 443 in 
rural) enumeration areas were selected using probability proportional allocation to 
the size of enumeration area in the first stage while 28 households per cluster with an 
equal probability systematic selection were selected from the newly formed house-
hold list in the second stage. Consecutively, a total of 18,008 households were selected 
for the 2016 EDHS out of which 16,650 households were identified and interviewed 
yielding a response rate of 92.5%. From 16,650 interviewed households, 15,683 were 
reproductive age women and completed the interview making a response rate of 
94.2% [3]. Finally, women who were reported to be pregnant at the time of the survey 
were excluded, and data were weighted to adjust for non-response and differences 
in the probability of selection. Thus, the analysis for this study was restricted to the 
14,593 (weighted) reproductive-age women who met the eligibility criteria. Women’s 
questionnaire which contains five different parts including the FP component was 
used to collect information.

2.3 Variables of the study

Outcome variable: The outcome variable for this study was the utilization of 
implants which was categorized into two outcome categories: the ‘user of implants’ 
women who was using either Implanon or Sino Implant or Jadelle user during EDHS 
data collection period) and ‘non-user of implants’ (women who were not using either 
Implanon or Sino Implant or Jadelle user during EDHS data collection period).

Independent variables: The independent variables were grouped into three 
categories to see their influence on implant contraceptive use. These included socio-
demographic variables (age of the woman, educational status, place of residence, 
current working status, and wealth index), reproductive and fertility decision making 
related variables (age at first sex, age at first childbirth, history of abortion, number 
of living children, fertility preference, husband’s desire for more children, the deci-
sion on contraceptive use) and exposure to mass media and family planning messages 
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variables (heard family planning messages on radio, heard family planning messages 
on TV, heard family planning messages on newspapers, visited by a health worker, 
health worker talked about family planning, visited health facility and told about 
family planning in the health facility) and women’s knowledge on any contraceptives.

3. Statistical analysis

After getting permission, the data was downloaded from the MEASURE DHS 
database: https://www.dhsprogram.com/data/dataset_admin/login_main.cfm. 
Statistical package for social science (SPSS) version 20 was used for statistical 
analysis. Descriptive analysis was used to summarize the distribution of selected 
background characteristics of the study participants. Frequency tables and graphs 
were used to summarize and present findings. The data were weighted to adjust 
for non-response and account for the disproportionate sampling. Bivariate logistic 
regression analysis was used to select variables fitted for multivariable logistic 
regression. Variables with a p-value of less than 0.2 in the bivariate logistic regres-
sion were included in the multivariable logistic regression. Before running the final 
model, multicollinearity between candidate variables was checked using variance 
inflation factor (VIF). Multivariable logistic regression analysis was performed to 
identify independent predictors of implant contraceptive methods utilization among 
reproductive-age women in Ethiopia. Adjusted odds ratio (AOR) and 95% confidence 
interval (CI) were respectively calculated to measure the association between predic-
tor variables and implant contraceptive utilization. Results were considered statisti-
cally significant for p-values <0.05. finally, model fitness was checked using Hosmer 
and Lemeshow’s test.

4. Results

4.1 Socio-demographic and socio-economic characteristics of women

The study result was analyzed based on 14,593 reproductive age women in the 
2016 EDHS dataset. The mean age of women was 27.1 (± 8.11) years with the majority 
(24.8%) of women were aged 15–19 years. The majority, 11,468 (78.6%) of women 
were married, and 9707 (66.5%) were Orthodox religious followers. Out of reproduc-
tive age women interviewed, 1760 (12.1%) were from the Oromia region. Concerning 
the residence of participants, 10,613 (72.7%) were rural residents. About, 9559 
(65.5%) of women were not working at the time of the survey. Regarding educational 
status, 6880 (47.1%) were not educated and 4662 (31.9%) women had completed 
primary education. About, 4713 (32.3%) of the women were from the poorest family 
(Table 1).

4.2 Reproductive and obstetric characteristics of women

More than three out of five (61.8%) reproductive-age women have started their 
first sex before the age of 18 years with the mean age of 17.1 (SD ± 5.58) years. The 
mean age of first childbirth for those who gave birth was 24.88 (SD ± 4.64) years 
with about half (50.1%) of women giving birth in their age of 18–24 years. The mean 
number of living children was 2.0 (SD ± 1.8) with more than two-fifths (42.6%) 
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of women having 1–2 living children. Only, 1107 (7.6%) of women had a history of 
terminated pregnancy. Around, 4961 (34%) of the women want to have children 
after 2 years. Concerning partners’ desire to have children, 9494 (65.1%) reported 
that their husbands need to have more children. Regarding decision-making on 

Variables Frequency Percent

Age
15–19
20–24
25–29
30–34
35–39
40–44
45–49

3612
2277
2885
2626
1997
833
363

24.8
15.6
19.8
18.0
13.7
5.7
2.5

Marital status
Married
Never married/divorced/widowed/separated

11,468
3125

78.6
21.4

Religion
Orthodox
Muslim
Protestant
Catholic

9707
4194
504
188

66.5
28.7
3.5
1.3

Place of residence
Urban
Rural

3980
10,613

27.3
72.7

Educational level
No formal education
Primary school
Secondary school
Higher education

6880
4662
1965
1086

47.1
31.9
13.5
7.5

Respondents’ current working status
Yes
No

5034
9559

34.5
65.5

Monthly income
Poorest
Poorer
Middle
Richer
Richest

4713
2611
2594
2389
2286

32.3
17.9
17.8
16.4
15.6

Region
Tigray
Afar
Amhara
Oromia
Somalia
Benishangul
SNNPR
Gambela
Harari
Dire Dawa
Addis Ababa

1297
1365
1309
1760
1592
1027
1659
1017
895

1089
1583

8.9
9.4
9.0
12.1
10.9
7.0

11.4
7.0
6.1
7.4

10.8

Table 1. 
Socio-demographic and socio-economic characteristics of reproductive age women in Ethiopia, 2016.
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contraceptive use, 3079 (21.1%) reproductive age women made the decision jointly 
with their husbands (Table 2).

4.3 Exposure to mass media and family planning messages

About three-fourths, 10,978 (75.2%) of women did not hear family planning mes-
sages on the radio for the last few months. The majority, 13,666 (93.6%) of women 
did not hear family planning messages in newspaper/magazines last few months, and 
almost three-fourths, 10,929 (74.9%) of women did not hear family planning mes-
sages on television last few months. Only, 5636 (38.6%) of women reported that they 
were visited a health facility in the last 12 months. Out of reproductive-age women 
who have visited a health facility in the last 12 months, 1935 (34.3%) had a discussion 
about FP with the healthcare worker and 1606 (28.5%) were counseled by healthcare 
workers regarding the side effects of contraceptives. Out of women counseled regard-
ing the side effects of contraceptives, 754 (46.9%) of women were told how to deal 
with side effects. The survey indicated that the majority (93.8%) of women had good 
knowledge about any contraceptive methods (Table 3).

Variables Frequency Percent

Age at first sex
Less than 18 years
18–24 years
25 and above years

9024
5143
426

61.8
35.1
2.9

Age at first childbirth
Not had childbirth
Less than 18 years
18–24 years
25 and above years

318
5737
7319
1219

2.2
39.3
50.1
8.4

Number of living children (parity)
None
1 to 2
3 to 4
5 and more

4440
6216
3133
804

30.4
42.6
21.5
5.5

Does husband want to have an additional child?
Yes
No

9494
5099

65.1
34.9

History of a terminated pregnancy
Yes
No

1107
13,486

7.6
92.4

Fertility preference
Wants within 2 years
Wants after 2 years
Wants no more children
Undecided

3714
4961
2785
3133

25.5
34.0
19.1
21.4

Decision maker for using contraception
Mainly respondent
Mainly husband/partner
Jointly
Others

2247
8355
3079
912

15.4
57.3
21.1
6.2

Table 2. 
Reproductive and obstetric characteristics of reproductive age women in Ethiopia, 2016.
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4.4 Utilization of implant contraceptive methods

The magnitude of implant contraceptive methods utilization among reproductive-
age women in Ethiopia was 9.4% (95% CI: 8.8, 10.0). There was a disparity of implant 
contraceptive utilization based on regions of Ethiopia; 212 (1.5%) reproductive age 
women utilized implant contraceptives from the Amhara region, and 186 (1.3%%) 
women utilized implants contraceptive from Addis Ababa city administration 
(Figure 1).

The overall prevalence of current contraceptive utilization among reproductive-
age women in Ethiopia was 26.9%. The most preferred contraceptive method for 
reproductive-age women was injectable 1824 (12.5%) whereas emergency contracep-
tion 8 (0.1%)was the least preferred contraceptive method (Figure 2).

4.5 Factors associated with implant contraceptive utilization

In bivariate logistic regressions analysis; marital status, place of residence, 
educational status of women, current working status, number of living children, 
age at first childbirth, abortion history, fertility preference, husband desire for more 
children, decision making on contraceptive use, discussed FP with a healthcare 
worker, counseling about contraceptive side effects, knowledge on contracep-
tives, heard family planning message on radio, heard family planning message 

Variables Frequency Percent

Heard family planning on the radio last few months
Yes
No

3615
10,978

24.8
75.2

Heard family planning on television last few months
Yes
No

3664
10,929

25.1
74.9

Heard family planning in the newspaper/magazine last few months
Yes
No

927
13,666

6.4
93.6

The visited health facility in the last 12 months
Yes
No

5636
8957

38.6
61.4

Discussed FP with healthcare worker (n = 5636)
Yes
No

1935
3701

34.3
65.7

Counseled by healthcare worker regarding the side effects (n = 5636)
Yes
No

1606
4030

28.5
71.5

Counseled by healthcare worker how to deal with side effects 
(n = 1606)

Yes
No

754
852

46.9
53.1

Knowledge of any contraceptives
Good
Poor

13,686
907

93.8
6.2

Table 3. 
Exposure to mass media and family planning messages among reproductive age women in Ethiopia, 2016.
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in newspaper and heard family planning message on television were identified 
candidate variables for multivariable logistic regression at p-value less than 0.2. 
Accordingly, the result of multivariate logistic regression analysis revealed that 
marital status, place of residence, number of living children, history of a terminated 
pregnancy, husband desire for more children, decision making on contraceptive use, 
knowledge on contraceptives, discussed FP with the healthcare worker and heard 
family planning message on television were significantly associated with utilization 
of implant contraceptives.

Married reproductive-age women were 1.94 times (AOR = 1.94, 95%CI: 1.42, 2.65) 
more likely to use implants as compared to those women who are never married, 
divorced, and widowed. Urban women were 1.66 times (AOR = 1.66, 95%CI: 1.32, 
2.10) more likely to use implants as compared to their rural counterparts. Women 
having 1–2 living children was 39% times (AOR = 0.61, 95%CI: 0.42, 0.88) less likely 
to use implants as compared to women having five and more children. Likewise, 
women having 3–4 living children was 42% times (AOR = 0.58, 95%CI: 38, 0.90) less 

Figure 1. 
Utilization of implant contraceptive methods among reproductive age women by region of Ethiopia, 2016.

Figure 2. 
Utilization of currently contraceptive methods by method type among reproductive age women in Ethiopia, 2016.
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Variables Utilization of implants COR (95% CI) AOR (95% CI)

Yes No

Marital status
Married
Never married/divorced/widowed

1217
161

10,251
2964

2.19 (1.85, 2.59)
1

1.94 (1.42, 2.65)*
1

Residence
Urban
Rural

456
922

3524
9691

1.36 (1.21, 1.53)
1

1.66 (1.32, 2.10)*
1

Educational status
No formal education
Primary school
Secondary school
College/University

826
311
140
101

6054
4351
1825
985

1.33 (1.07, 1.65)
0.70 (0.55, 0.88)
0.75 (0.57, 0.97)

1

0.74 (0.52, 1.06)
0.77 (0.55, 1.07)
0.88 (0.61, 1.28)

1

Respondents’ current working 
status
Yes
No

595
783

4439
8776

1.50 (1.34, 1.68)
1

1.08 (0.93, 1.69)
1

Number of living children (parity)
None
1 to 2
3 to 4
5 and more

538
573
170
97

3902
5643
2963
707

1.01 (0.80, 1.27)
0.74 (0.59, 0.93)
0.42 (0.32, 0.54)

1

0.83 (0.56, 1.22)
0.61 (0.42, 0.88)*
0.58 (0.38, 0.90)*

1

History of a terminated pregnancy
Yes
No

151
1227

956
12,259

1.58 (1.32, 1.89)
1

1.48 (1.11, 1.98)*
1

Age at first childbirth
Not had childbirth
Less than 18 years
18–24 years
25 and above years

50
693
492
143

268
5044
6827
1076

1.40 (0.99, 1.99)
1.03 (0.85, 1.25)
0.54 (0.45, 0.66)

1

1.33 (0.79, 2.26)
1.07 (0.84, 1.64)
0.34 (0.24, 1.06)

1

Fertility preference
Wants within 2 years
Wants after 2 years
Wants no more children
Undecided

297
273
121
687

3417
4688
2664
2446

0.31 (0.27, 0.36)
0.21 (0.18, 0.24)
0.16 (0.13, 0.20)

1

0.35 (0.27, 1.46)
0.35 (0.72, 1.12)
0.75 (0.49, 1.50)

1

Does husband want to have more 
children?
Yes
No

986
392

8508
4707

1.39 (1.23, 1.57)
1

0.64 (0.48, 0.84)*
1

Decision maker for using 
contraception
Mainly respondent
Mainly husband/partner
Jointly
Others

163
742
190
283

2084
7613
2889
629

0.17 (0.14, 0.22)
0.22 (0.19, 0.25)
0.15 (0.12, 0.18)

1

0.41 (0.59, 1.09)
0.82 (0.39, 1.16)
2.09 (1.27, 4.11)*

1

Knowledge on contraceptives
Good
Poor

1336
42

12,350
865

2.23 (1.63, 3.05)
1

9.01 (4.59, 18.90)*
1

Discussed FP with the healthcare 
workers
Yes
No

204
388

1731
3313

1.01 (0.84, 1.20)
1

1.59 (1.22, 2.06)*
1
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likely to use implants as compared to women with five and more children. Besides, 
those women who reported their husband’s desire for more children were 36% times 
(AOR = 0.64, 95% C.I: 0.48, 0.84) less likely to use implants than those who reported 
that their husband would not want more children. Women who had a history of 
terminated pregnancy were 1.48 times (AOR = 1.48, 95% C.I: 1.11, 1.98) more likely 
to use implants as compared to those women who had no history of terminated 
pregnancy. Women who had a joint decision on contraception were having 2.09 
times (AOR = 2.09, 95% C.I: 1.27, 4.11) higher odds of using implants than those who 
decided with the help of other persons. Women who had good knowledge of contra-
ceptives were 9 times (AOR = 9.01, 95% C.I: 4.59, 18.90) more likely to use implants 
as compared with those who had poor knowledge. Women who discussed FP with 
healthcare workers were 1.59 times (AOR = 1.59, 95% C.I: 1.22, 2.06) more likely to 
use implants as compared to those women who did not discuss FP with a healthcare 
worker. Women who heard family planning messages on television were 1.60 times 
(AOR = 1.60, 95% C.I: 1.45, 2.81) more likely to use implants than those women who 
did not hear family planning messages on television (Table 4).

5. Discussion

This all-inclusive study provides vibrant evidence on the utilization of implant 
family planning services and associated factors among reproductive-age women in 
Ethiopia. Besides, the finding of this study revealed that the current utilization of 
implants was very low as compared to the national family planning coasted imple-
mentation targets which planned to increase contraceptive prevalence rate to 55% 
at the end of 2020 by increasing the share of the implant to 33% in the method mix 
[18]. This may imply the need to evaluate and strengthen the designed interventions 
like community health education and behavioral change communication (BCC) to 
avert attitudinal and informational barriers and misconceptions towards implants 

Variables Utilization of implants COR (95% CI) AOR (95% CI)

Yes No

Counseled by healthcare worker 
about side effects
Yes
No

168
424

1438
3606

0.99 (0.82, 1.20)
1

1.29 (0.98, 1.68)
1

Heard FP’s message on the radio
Yes
No

255
1123

3360
9855

0.67 (0.58, 0.77)
1

0.91 (0.68, 1.20)
1

Heard FP’s message on television
Yes
No

198
1180

3466
9749

0.47 (0.40, 0.55)
1

1.60 (1.45, 2.81)*
1

Heard FP message in newspapers
Yes
No

63
1315

864
12,351

0.69 (0.53, 0.89)
1

0.92 (0.58, 1.48)
1

*Statistically significant (p-value <0.05).

Table 4. 
Bivariable and multivariable analysis for implant contraceptive utilization among reproductive age women in 
Ethiopia, 2016.
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family planning methods. Moreover, the finding may also infer the poor quality of 
family planning counseling, especially on the prevailing myths and misconceptions of 
implant contraceptive methods by health care professionals. This study also indicated 
that the proportion of women using implant contraceptive methods was much lower 
than the level of use at the global level [20].

The overall prevalence of implant contraceptive utilization among reproductive-
age women in Ethiopia was 9.4% (95% CI: 8.8, 10.0). The finding is almost consistent 
with the result of other previous studies [21–23]. However, the current prevalence is 
lower than the findings of other studies [24–26]. The reason for these discrepancies 
could be due to differences in the provision of reproductive health services, avail-
ability, and accessibility of long-acting family planning methods in safe and conve-
nient services for all women. The variation might also be due to socio-demographic, 
religious belief, norm, and other cultural differences which could have a paramount 
effect on implant contraceptive utilization.

The current prevalence is also lower than the results of other studies done in 
different parts of the country [10, 27, 28]. The discrepancy might have occurred due 
to a difference in the study population. This study was conducted among reproduc-
tive-age women residing in both urban and rural areas, whereas those studies were 
conducted based on urban settings which increase the proportion of women using 
implant contraceptive methods.

In the current study, marital status was an independent predictor of implant con-
traceptive method utilization among reproductive-age women in Ethiopia. Married 
reproductive-age women were 1.94 times more likely to use implants contraceptives 
as compared to those women who are never married, divorced, and widowed. The 
finding is consistent with a study conducted in Nigeria [24]. This is because married 
reproductive age women have a higher probability of practicing regular sexual inter-
course than those women who are never married, divorced, and widowed [29, 30]. 
Furthermore, most married reproductive age women might have the desired number 
of children which might have a paramount effect on implant contraceptive utilization.

The residence was also independently associated with implant contraceptive utiliza-
tion. Urban women were 1.66 times more likely to use implants as compared to their 
rural counterparts. The finding is supported by a systematic review and meta-analysis 
conducted on factors associated with long-acting family planning service utilization in 
Ethiopia [31]. This could be because urban women are more likely to be better educated, 
have better access to the health care service, and better access to family planning mes-
sages through mass media than rural women which have a vital impact on implants con-
traceptive utilization [32]. Conversely, rural women may need more children to get help 
for their fieldwork which has a negative effect on their implant’s contraceptive utilization 
[33–36]. This may imply the need to strengthen the community-based implant family 
planning service provision through the effort of health extension workers which could 
have a contribution to the increasing use of contraceptive implants by rural women.

Women having 1–2 living children were 39% times less likely to use implants 
as compared to women with five and more children. Likewise, women having 3–4 
living children were 42% times less likely to use implants as compared to women with 
five and more children. The finding is supported by a systematic review and meta-
analysis done in Ethiopia [31], and other previous studies [27, 37, 38]. The reason 
could be women with five and more children may think that the number of children 
that they already have could be enough for them. This may also be due to the reason 
that reproductive-age women having a fewer number of children may need to bear 
more children to attain the desired family size [39]. Additionally, women with more 
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births would be more likely to be older and they could likely prefer a longer period 
of spacing pregnancies than younger women [40]. Different literature reported that 
utilization of modern contraceptives including implants could increase as the number 
of living children increases [10, 41, 42].

Furthermore, women who reported their husband’s desire for more children were 
36% times less likely to use implants than those who reported that their husband 
would not want more children. The finding is supported by a systematic review and 
meta-analysis done in Ethiopia [31], and other similar studies [24, 27, 37, 38]. This 
is attributable to gender expectations which can limit women’s autonomy and the 
benefits that women can gain when they do a decision to contraceptive use. In most 
parts of the Ethiopian community, husbands’ opposition could delay the decision to 
use contraceptives. Thus, this entails enhanced efforts in the empowerment of women 
as part of family planning programs [43].

Women who had a history of terminated pregnancy were 1.48 times more likely to 
use implants as compared to those women who had no history of terminated preg-
nancy. This finding is consistent with a study in Luanda, Angola, which indicated that 
a history of abortion was associated with implant contraceptive use [44]. The reason 
could be explained by those women with a history of terminated pregnancy might be 
had an unintended pregnancy, but they may not desire to have children currently or 
within a few years. Thus, to achieve their wish women may use implant contraceptives 
or will use long-acting methods.

Women who had a joint decision on contraception were having 2.09 times higher 
odds of using implants than those who decided with the help of other persons. The 
finding is consistent with other studies [24, 27, 37]. This indicated that the involvement 
of women regarding fertility and choice of contraception decision had an increased 
possibility of modern contraceptive use including long-term methods [45]. This 
strengthens evidence reported on the importance of male involvement in joint couple’s 
decisions on family planning method choice, and contraceptive utilization [7].

Women who had good knowledge of contraceptives were nine times more likely to 
use implants as compared with those who had poor knowledge. The finding is sup-
ported by other studies conducted in different settings [24, 26, 27, 37]. This might be 
due to the fact that having a better understanding and knowledge of contraceptive 
methods could help women to know more about the duration of protection, advan-
tage, safety, and side effect of each contraceptive as well as where to get the methods.

Women who discussed FP with healthcare workers were 1.59 times more likely to 
use implants as compared to those women who did not discuss FP with a healthcare 
worker. The finding is consistent with a study conducted in Nigeria [24]. This implies 
that counseling and informed choice are important principles in the provision of 
family planning services that could help women to use contraceptive methods they 
preferred. Furthermore, women may understand the benefit of implants over short-
acting methods in its longer protection of pregnancy and convenience to use while 
discussing with a healthcare worker.

Women who heard family planning messages on television were 1.60 times more 
likely to use implants than those women who did not hear family planning messages 
on television. The finding is supported by a systematic review and meta-analysis done 
in Ethiopia [31], and other previous studies [24, 27, 37, 38]. This could be explained by 
the fact that women who heard family planning messages on mass media may have a 
better understanding and a good insight on implant contraceptives, and can compro-
mise unreasonable misconceptions and other barriers which preclude family planning 
service utilization.
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6. Strength and limitations of the study

The study used nationally representative data with a large sample size which 
better reflects the proportion of reproductive-age women using implant contracep-
tive method and its associated factors at the national level. The temporal relation-
ship between implants contraceptive use and the determinant variables cannot 
be assured since the study used data from a single time survey, and the evidence 
should be utilized with caution. The analysis did not incorporate some important 
factors like distance to a health facility, quality of family planning services, peer-
related factors that could influence reproductive-age women’s implant contracep-
tive behavior as this is not collected in the EDHS data. Besides, the association of 
qualitative variables like sociocultural factors to implants contraceptive utilization 
was not addressed as qualitative information was not fully available in the EDHS 
dataset.

7. Conclusions

The study showed that the magnitude of implant contraceptive utilization among 
reproductive-age women in Ethiopia is very low. The finding of this study also 
showed that marital status, place of residence, number of living children, a history 
of a terminated pregnancy, husband desire for more children, decision making on 
contraceptive use, knowledge on contraceptives, discussed FP with the healthcare 
worker and heard family planning message on television were independent predic-
tors of implants contraceptive use among reproductive-age women in Ethiopia. The 
finding of this study suggests any intervention strategy which is designed and being 
implemented to promote implants contraceptive method utilization should consider 
the aforementioned factors for its better success. In addition, the provision of quality 
counseling and information on FP, and women empowerment should be promoted 
so that women can freely decide on the type of contraceptive they would like to 
use. Moreover, emphasis should be given to rural women to implants contraceptive 
method use.
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