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Preface

Women are not dying because of diseases we cannot treat. They are dying because
societies have yet to make the decision that their lives are worth saving.

Mahmoud Fahmy Fathalla (1935 — 2023)

The process of childbirth stands at the intersection of biology, culture, and medical
science, reflecting both the constancy of human reproduction and the profound
evolution of obstetric care over centuries. In antiquity, childbirth was an event deeply
embedded in spiritual and communal frameworks, attended by birthing attendants
whose knowledge was transmitted through generations. Egyptian medical papyri,
Hippocratic treatises, and Roman texts reveal early understandings of obstetric
techniques, though these were often interwoven with mythological interpretations
and ritualistic interventions. Across civilizations, childbirth was both a sacred and
perilous event, where maternal survival was uncertain, and interventions were
rudimentary at best.

The medieval and early modern periods saw midwives maintaining a central role in
birthing care, though their practices were often constrained by limited empirical
knowledge and deeply ingrained superstitions. The early modern era heralded a shift
with the increasing involvement of male physicians, catalyzing the gradual medical-
ization of childbirth. By the 18th and 19th centuries, the advent of forceps and other
instrumental interventions marked an inflection point, enabling assisted deliveries
while simultaneously introducing new risks due to inadequate antiseptic techniques.
Maternal mortality remained alarmingly high, largely due to puerperal infections and
the absence of standardized medical oversight.

The 20th century ushered in an unprecedented transformation in obstetric care, driven
by advancements in germ theory, antibiotics, anesthesia, and surgical techniques.

The institutionalization of childbirth within hospitals facilitated access to life-saving
medical interventions, yet it also contributed to the increasing medicalization of labor.
The routine use of cesarean sections, while invaluable in cases of obstetric emergencies,
has raised concerns regarding its overuse, leading to a critical reevaluation of best
practices in labor management.

From a public health perspective, the contemporary landscape of maternal care presents
both remarkable progress and persistent inequities. While high-income nations have
witnessed dramatic declines in maternal mortality, vast disparities remain, particularly
in low-resource settings where access to skilled birth attendants and emergency obstet-
ric care is often inadequate. Social determinants of health, ranging from economic
stability to healthcare infrastructure, continue to profoundly influence maternal and
neonatal outcomes. Addressing these systemic issues necessitates a comprehensive,
evidence-based approach that transcends clinical settings and incorporates broader
policy initiatives.



The over-medicalization of childbirth in some regions stands in contrast to the
underutilization of essential obstetric interventions in others. This dichotomy under-
scores the need for a recalibrated approach that prioritizes the judicious use of medical
interventions while reinforcing the value of physiological birth, midwifery-led care,
and community-based models of maternal support. Operative vaginal delivery, for
instance, remains an underutilized but crucial alternative to cesarean delivery, offering
a means to reduce surgical morbidity when appropriately indicated.

Equally imperative is the need to integrate respectful maternity care into obstetric prac-
tice. Ensuring that all individuals experience childbirth in a dignified, patient-centered
manner is fundamental to advancing maternal health. The elimination of obstetric
violence, the promotion of intrapartum companionship, and the integration of cultur-
ally competent care models are essential in fostering trust in healthcare systems and
improving health-seeking behaviors.

A robust public health framework for labor and delivery must be dynamic, responsive
to emerging evidence, and adaptable to the diverse needs of populations worldwide.

By harmonizing technological advancements with foundational principles of maternal
care—respect, equity, and safety—societies can work toward a future in which both
medical excellence and human dignity support every birth. Through interdisciplinary
collaboration among clinicians, policymakers, and public health professionals, mean-
ingful progress in maternal health can be realized, ensuring that childbirth remains not
only a moment of profound human continuity but one of safety and empowerment.

Alexander Juusela, MD, MPH
Maternal-Fetal Medicine,

Newark Beth Israel Medical Center,
Newark, USA
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Chapter1

Maternal Morbidity and Mortality
from a Population Health
Perspective

Omur Cinar Elci, Sofia Beatriz Edmonson
and Alexander Juusela

Abstract

Every two minutes, a woman dies due to causes related to pregnancy, labor, and
delivery. In 2020, an estimated 287,000 women died, which means eight hundred
women per day. The Maternal Mortality Ratio (MMR) is a litmus test that monitors
the quality and outcomes of population healthcare services. Factors such as social
determinants of health, healthcare delivery systems, the healthcare workforce,
economic status, education, and the environment are linked to maternal morbidity
and mortality. Although progress has been made globally in reducing MMR by 34%
between 2000 and 2020, the disparity between the Global North and the Global South
remains. The United Nations’ Sustainable Development Goals (SDG) target #3.1 aims
to decrease the global MMR to less than 70 maternal deaths per 100,000 live births
by 2030. The current trends indicate that this target will be missed by an excess of
one million preventable maternal deaths. With effective comprehensive maternal
healthcare services, however, most unintended pregnancies, unsafe abortions, and
maternal deaths can be eliminated. This chapter examines global maternal morbidity
and mortality trends from the population health perspective, including fundamental
concepts, risk factors, determinants, and proposed evidence-based solutions.

Keywords: maternal health, maternity, maternal morbidity, maternal mortality,
population health, planetary health, public health, equity, social determinants of
health, adolescent pregnancy, global burden of maternal health

1. Introduction

With the 2024 estimations globally, every two minutes, a woman dies due to health
complications of pregnancy, labor, delivery, and other causes of maternal morbidity
[1]. In 2020, around 287,000 women worldwide died due to maternal causes, which is
about 800 preventable maternal deaths per day [1].

The global community has long been concerned about the high maternal morbid-
ity and mortality and global disparity in maternal health. In 1987, the World Health
Organization (WHO), the World Bank, and the United Nations Population Fund
(UNFPA) organized the Safe Motherhood conference to raise global awareness of the
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need to reduce maternal mortality [2]. The overarching goal was to reduce maternal
mortality by 50% by 2000 [2, 3]. Furthermore, in 2000, the United Nations (UN)
launched the Millennium Development Goals (MDG) [4]. MDG target #5.1 aimed to
reduce the maternal mortality ratio (MMR) by three-quarters, and MDG target #5.2
sought to achieve universal access to reproductive health by 2015 [4]. In 2016, the

UN released the Sustainable Development Goals (SDG), which aimed to provide “a
shared blueprint for peace and prosperity for people and the planet” [5]. SDG target
#3.1 aims to “reduce the global MMR to less than 70 maternal deaths per 100,000 live
births by 2030” [5, 6].

While considerable progress in reducing the MMR has been made, global maternal
mortality remains unacceptably high, with a significant disparity between the Global
North and the Global South [7]. Notably, there are success stories among countries
and regions in the Global South, such as Kerala State in India [6, 8, 9], and anomalies
among countries in the Global North, such as the United States (US), with a high
MMR in comparison to the remaining Global North [10-12]. Strong evidence sup-
ports that most maternal mortality causes are preventable insofar as they are linked
to social determinants of health (SDOH), healthcare delivery systems, the healthcare
workforce, and other environmental and population factors [3, 13].

2. Fundamental concepts of maternal morbidity and mortality

One of the long-established obstacles in maternal health is the deficiency of medi-
cal understanding regarding the fundamental concepts of maternal morbidity and
mortality [14]. The multilateral agencies provide adequate resources to disseminate
knowledge and the relevant terminology as summarized below [15-18].

2.1 Definitions of maternal morbidity and mortality

Maternal morbidity is any short- or long-term health condition attributed to
pregnancy and childbirth that has negative outcomes on the woman’s well-being [15,
18, 19]. Severe Acute Maternal Morbidity (SAMM), also known as “near miss,” refers
to unintended outcomes of labor and delivery that result in significant short- or
long-term consequences to maternal health, including an increased risk of maternal
mortality [20].

Maternal mortality refers to the death of a woman from complications of preg-
nancy, childbirth, or during the postpartum period, especially the puerperium,
which is the first 42 days (six weeks) of the postpartum [15, 18, 19]. Maternal deaths
include all deaths caused or aggravated by pregnancy or childbirth-related healthcare
services that occur during pregnancy or within the puerperium [17, 19]. The ICD-11
lists them under the obstetric deaths category but excludes accidental and incidental
deaths [17]. The WHO defines pregnancy-related death as the death of a woman during
pregnancy or puerperium, irrespective of the cause of death, which includes acciden-
tal and incidental causes. The US Centers for Disease Control and Prevention’s (CDC)
Pregnancy Mortality Surveillance System, however, defines pregnancy-related death
as the death of a woman while pregnant or within 1 year of the end of a pregnancy,
regardless of the outcome of the pregnancy, from any cause related to or aggravated
by the pregnancy or its management, but not from an accidental or incidental cause
[21]. Maternal deaths due to direct or indirect obstetric causes after the puerperium,
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but within less than one year of delivery, are classified by the WHO as late maternal
deaths [17, 19]. The ICD-11 combines maternal deaths and late maternal deaths under
the new category of comprehensive maternal deaths [6, 17].

2.2 Measures of maternal morbidity and mortality

Morbidity and mortality measures assess and monitor the natural history of
maternal health problems [15, 22]. The easiest way to assess morbidity and mortality
is by counting the number of cases, which provides insight into the problem’s magni-
tude. However, counting alone is insufficient to understand the problem’ scope and
to compare different populations throughout time due to variations in Ref. popula-
tion, data classification, or quality [15, 22].

Proportions measure the affected fraction of the population; the numerator is part
of the denominator. The mid-2022 estimated population for the United Kingdom
(UK) was 67,596,281, including 34,491,501 females and 33,104,780 males [23]. The
proportion of the female population was 51 percent (51%) of the total population.
Ratios measure the comparison of two subgroups of the same population. In a ratio,
the numerator and the denominator are different. The female-to-male ratio in the
UK is 1.04 females per male [23]. Rates are ratios between two quantities that have
distinct units. Rates measure the change in the health problem over a specified time
and reflect the risk of occurrence [15, 22]. The UK population statistics indicate that
the 2022 estimated general fertility rate (GFR) is 1.75 live births per reproductive-age
woman [23].

Disease morbidity measures assess the burden of diseases as the incidence or the
prevalence of diseases in a defined population during a specified time. The incidence
measures the number of new cases among people who previously did not have the
disease, over the total “population-at-risk.” The prevalence measures all cases, new
and old, over the total “population-at-risk” [15, 22].

Using “population-at-risk” as a denominator rather than the entire population
provides a more accurate morbidity estimation. Population-at-risk is the subset of the
population susceptible to the disease. For example, men are not at risk of develop-
ing cervical cancer; therefore, they should be excluded from the denominator when
calculating cervical cancer morbidity [15, 22]. All morbidity and mortality measures
are presented with a multiplier of 1000, 10,000, 100,000, and so on to simplify the
interpretation of the results [22]. For instance, the incidence rate is always presented
as “per 1,000 people,” and the MMR is reported as “per 100,000 live births.”

Disease mortality measures assess the mortality attributed to a disease. Mortality is
the occurrence of deaths due to a specific disease in a population at a particular time.
The mortality rate is the number of people who died during a specified period over the
total “population-at-risk” [22, 24]. Mortality rate can be calculated as a general crude
rate or age, sex, and disease-specific rates. Mortality rates help compare different
populations and monitor mortality data over time. These measures allow for under-
standing the severity trend of the disease [22]. Mortality is different from fatality.

Fatality is the occurrence of deaths due to a specific disease among those with
the disease. The Case Fatality Rate (CFR) is the number of fatal cases over the total
number of confirmed cases of the same disease during a specific time [22, 24].

The Maternal Mortality Rate (MMRate) is the number of maternal deathsina
specified period per 1000 reproductive-age women of 15-49 years during the same
time [19, 22, 25].
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MMRate — number of mater.nal deaths %1,000
number of reproductive age women

atthe same time

The MMRate is a cause-specific mortality rate that captures the likelihood of both preg-
nancy and maternal deaths among women of reproductive age. Since fewer pregnancies
mean fewer maternal deaths, a decrease in the MMRate may reflect a decline in fertility,
even when the risk of maternal death per birth has remained constant [19, 22, 25].

The Maternal Mortality Ratio (MMR) is the number of maternal deaths during a
given period per 100,000 live births during the same time [19, 22, 25].

MMR — number of mat'erna.l deaths %100,000
number of live births

at the same time

The MMR reflects labor and delivery-related risks. Since the MMR is not age specific,
estimates from different countries are not entirely comparable. However, the MMR
is still considered a litmus test of the status of women, their access to healthcare, and
the adequacy of the healthcare system in responding to their needs [26]. MMR is
useful in comparing the capacity of health systems to provide effective reproductive
healthcare services, as well as the general health, nutrition, and degree of reproduc-
tive rights afforded to women [16]. Throughout the rest of the chapter, the MMR is
reported only as a number, and it should be read as “maternal deaths per 100,000 live
births.”

The General Fertility Rate (GFR) is an age- and sex-specific birth rate that reflects
the fertility of reproductive-age women for a specific period [19, 25]. The GFR also
helps explain the relationship between the MMR and MMRate [19, 25].

number of live births %1,000 = MMRate

GFR = :
number of reproductive age women MMR

at the same time

In addition to the GFR, one can calculate age-specific fertility rates for reproductive
age groups of 15-19, 20-24, 25-29, 30-34, 35-39, 40-44, and 45-49 years [19, 25].

The Total Fertility Rate (TFR) is an age- and sex-adjusted birth rate that mea-
sures the average fertility of each woman until the end of reproductive age at 50 [19,
25, 27]. The TFR (Total fertility rate) is calculated as the sum of age-specific fertility
rates, or five times the sum if data are given in five-year age groups, and is expressed
as the number of births per woman [19, 27].

TFR = ﬁx Total of AgeSpecific Fertility Rates((15-19)+...+(45-49))

3

TFR is closely related to maternal and reproductive health. A TFR of 2.0 per person
indicates that one woman and one man produce two children to replace themselves
[27, 28]. To sustain long-term generational replacement of the population, in addition
to other biological, social, and demographic factors, countries need to have a TFR of
2.1 births per person, called replacement-level fertility [29]. If the TFR exceeds 2.1,
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the population grows; if the TFR falls below 2.1, the population declines. The UN
defines TFR above 5 births per woman as high fertility and TFR below 1.3 births per
woman as very low fertility [27, 28, 30].

The lifetime risk of maternal death is the probability of a 15-year-old woman dying
from maternal causes at any point during her reproductive life. The lifetime risk of
maternal death can be linked to either the MMRate or the MMR [31].

Lifetime risk of maternal death = MMRatex35 = MMR x TFR

The multiplier, “35,” corresponds to the reproductive interval between ages 15 and 50.
However, this estimation does not consider the impact of mortality risks from other
causes [31].

2.3 Sources of data for measuring maternal morbidity and mortality

National and global population-based healthcare systems integrate the WHO’s
ICD codes into their medical recording systems to monitor all morbidities, mor-
talities, and health indicators [17, 19]. However, despite global efforts, measuring
maternal health indicators is still a challenge, and the WHO estimates that only about
66% of actual maternal deaths are identified and classified correctly [6, 18, 32]. Due
to these challenges, maternal mortality estimates are calculated using multiple data
sources [17-19]. In resource-rich countries, maternal deaths are identified through
routine registration of birth and death certificates. Consequently, civil registration
systems are the main data source. Household surveys provide an alternative to civil
registration systems. Instead of maternal deaths, these expensive surveys identify all
pregnancy-related deaths [17-19]. The cost-effective version of this survey is called
the sisterhood method, which involves researchers collecting maternal mortality data
from sisters of dead women [17-19]. Reproductive-Age Mortality Studies (RAMOS)
identify causes of maternal deaths using multiple sources of data, including civil
registrations, household surveys, medical records, and death records [6, 18, 19]. They
provide reliable estimates, but the process is time-consuming and expensive [6, 18,
19]. In resource-limited countries, where medical certification of the cause of death is
not available, verbal autopsies are used to identify the cause of death from interviews
with family members or members of the community [18, 19, 33]. However, unreliable
data, misclassifications, and information bias are major obstacles. Finally, as a cost-
effective and reliable alternative, the national census could produce maternal mortality
estimates [19, 34].

2.4 Obstetric transition

Using the global morbidity and mortality data for 1990 and 2010, Souza et al.
described a five-stage trend known as obstetric transition, in which countries gradu-
ally shift from a pattern of high maternal mortality to low maternal mortality [35].
During this transition, key changes include the aging of the maternal population,
increased institutionalization of maternity care, increased obstetric interventions,
and increased medicalization [35]. The most noteworthy change was the transition
from direct causes to indirect causes of maternal mortality [35]. Overall, population
dynamics, SDOH, access to healthcare, and the quality of care directly affected the
transition between stages of the obstetrical transition.
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In stage I, the MMR is very high, usually over 1000, along with a high fertility rate
[35]. Women experience a maternal health course close to the pre-industrial, natural
history of pregnancy and childbirth, without any available modern medical interven-
tions. Hence, women with limited access to quality healthcare experience maternal
deaths due primarily to direct causes [35].

In stage II, the MMR ranges between 300 and 999, and fertility rates remain high
[35]. The causes of maternal death are usually the same as those in stage I. What dif-
ferentiates countries in stage II from those in stage I is that there is some improvement
in access to healthcare and increasing numbers of women seeking care at healthcare
facilities [35]. In stages I and II, access to health care, healthcare facilities, workforce,
education, and basic infrastructure, such as roads and transportation, are the main
problems. Therefore, primordial and primary prevention are critical within the
prevention services (Figure 1) [35, 36].

In stage III, although the MMR is between 50 and 299, which is still high, fertil-
ity rates vary [35]. More women have access to healthcare; however, as most deaths
are still due to direct causes, healthcare quality in these countries continues to be a
challenge affecting maternal mortality [35]. In Stage III, in addition to primordial
and primary prevention, secondary and tertiary prevention are critical for improving
maternal health outcomes [35, 36].

In stage IV, the MMR is moderate or low, usually less than 50, the fertility rates are
low, and most maternal deaths are due to indirect causes [35]. While high utilization
of medical technology is prominent, overmedication poses a threat to the quality of
care, which is affected by quaternary prevention [35, 36].

In stage V, the MMR is less than 5, and the fertility rate is low [35]. These countries
have succeeded in forestalling all preventable maternal deaths. Maternal mortality in
these countries stems from indirect causes, health disparities, structural violence, and
the lack of adequate care for vulnerable and marginalized communities [35]. Clinical
prevention practices, especially quaternary prevention, should be emphasized in all
stages of obstetric transition [36].

QUATERNARY

(First, Do No Harm)

LEVELS of
PREVENTION r 4 \
PRIMORDIAL PRIMARY SECONDARY m
| | || |
| " " " 1
Contributing Causal Early Quality
AIM factors factors diagnosis of life
LIFE STAGE HEALTHY ASYMPTOMATIC | SYMPTOMATIC
(Pre-clinical) (Clinical)
Biological onset Clinical onset
THRESHOLD of disease of symptoms

Figure 1.
Stages of prevention. Concept from Kisling and Das [36].
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3. The global burden and causes of maternal morbidity and mortality
3.1 Past and present of maternal morbidity and mortality

Until the mid-1930s, the risk of maternal death in Europe was remarkably high,
with an average MMR of over 500 [37-39]. Although there is limited data, globally it
was estimated that as many as one in three women died, due to maternal causes, dur-
ing reproductive age [40]. The common causes of maternal mortality were adolescent
pregnancy, high gravidity (number of pregnancies), high parity (number of deliver-
ies), infectious diseases, hemorrhage (bleeding), malnutrition, poor living condi-
tions, and limited access to healthcare [38, 41]. The nineteenth-century industrial era
improvements in living conditions, nutrition, and access to healthcare strengthened
overall health and reduced maternal mortality [38, 41]. Although the attendance of
medical practitioners at normal labor and delivery was highly regarded as a scientific
advancement, it also increased the risk of post-partum infection (puerperal fever),
which had a poor prognosis due to either a pelvic abscess, septicemia, or peritonitis
[37, 41, 42]. In the late 1840s, Dr. Ignaz Semmelweis (1818-1865), among others,
recognized that puerperal fever was a contagious and fatal disease that probably was
transmitted by medical practitioners [41-43]. His proposal of hygiene, handwashing,
and asepsis to prevent maternal morbidity and mortality established Dr. Semmelweis
as the founder of medical hygiene and asepsis [41-43]. MMR, however, did not
change much until the mid-1930s [7, 37]. The introduction of sulfonamides in the
1930s and penicillin in the 1940s led to a gradual decline in maternal mortality in
Europe throughout the twentieth century [37-39, 41, 44]. However, the MMR in the
Global South today continues to be a major global public health challenge [6, 45, 46].

3.2 The global burden of maternal mortality

In the analysis of the global burden of diseases, the World Bank has traditionally
used Gross Domestic Product (GDP) to designate countries as low-income, middle-
income, or high-income countries [47]. During the 1960s, to further highlight the
impact of colonialism on the global economic divide, Oglesby devised the term
“Global South” to identify lesser industrialized countries and former colonies in most
of Africa, Asia, Latin America, the Caribbean, and Oceania [48]. “Global North”
thus came to refer to industrialized countries and former colonial powers, including
the US, Canada, European countries, Israel, the Russian Federation, Korea, Japan,
Australia, and New Zealand. The UN adopted this widely used categorization in 2022
(49, 50].

Evidence-based determinants of maternal health are categorized at the indi-
vidual, interpersonal, community, healthcare, and policy levels [6-8, 10, 13, 45, 46,
51-54]. Deficiencies or challenges among these factors have been detrimental to
global maternal health [7, 13, 51]. At the individual level, poor education, the lack of
knowledge and awareness, fear of stigma and discrimination, poverty, and financial
constraints [51, 52, 54]; at the community level, SDOH, sociocultural norms, stigma,
and discrimination [51, 53]; and at the healthcare and policy level, limited access to
healthcare, poor quality of healthcare, inadequate infrastructure, and limited policy
focus on maternal healthcare services [45, 51-56] significantly affected maternal
morbidity and mortality and fueled disparity between the Global North and South.
For instance, the WHO reports that while skilled birth attendants attended all births
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in the Global North, this proportion drops to 70% in the Global South [1]. Despite all
documented determinants, most WHO policy recommendations have been vertical
perspectives focused on isolated healthcare services and disease management. Global
North and South countries followed these policy recommendations, expecting sus-
tainable solutions and improvements in maternal health [1, 6, 13, 35, 57, 58]. However,
limited progress has been made as the WHO policies failed to adequately emphasize
the underlying SDOH, especially social justice and health equity [6, 58].

In 2000, the global MMR was 339, which translates to an annual 451,000 deaths
or daily over 1200 maternal mortalities [6, 25]. Twenty years later, in 2020, the global
MMR was reduced to 223, and the number of maternal deaths worldwide was around
287,000. That number represents around 800 preventable maternal deaths per day
(Figure 2) [6, 25].

This 34.2% reduction in the global MMR between 2000 and 2020 is equivalent to a
2.1% decrease annually. Yet, progress was uneven throughout this period [6, 25]. Until
2015, the global average annual reduction rate of MMR was 2.7%. Between 2016 and
2020, this fell to —0.04% [6]. Overall, Global South countries have a higher lifetime risk of
maternal death compared with those in the Global North [59]. In 2005, 99% of all mater-
nal deaths occurred in the Global South [6, 25]. By 2020, the Global South accounted for
95% of all maternal deaths [6, 25]. In 2020, the average MMR for Sub-Saharan Africa was
545, which was 136 times higher than the MMR in Australia and New Zealand, which was
4 [6, 25, 57]. That same year, outside Sub-Saharan Africa, Afghanistan reported a very
high MMR of 620, while Haiti recorded a high MMR of 350 [6, 25].

Between 2000 and 2020, 69 of the 185 countries reported a reduction in their
MMR by at least half, and 34 countries reported a two-thirds reduction in their MMR
[6, 25]. The top ten countries with the largest decline in their MMR between 2000 and
2020 included Belarus (95.5%), Seychelles (92.5%), Turkmenistan (80.3%), Romania
(79.8%), Bhutan (79.5%), Egypt (79.0%), Estonia (79.0%), Lao People’s Democratic
Republic (78.7%), Kazakhstan (76.3%), and Mozambique (76.1%) [6]. In 2000,
Belarus had an MMR of 24, but it succeeded in reducing this to 1 in 2020, the lowest
of all countries [6]. The success story of Kerala State, in India, is also noteworthy [9,
60, 61]. In India, MMR decreased by 73.2% from 384 in 2000 to 103 in 2020, then
to 97 in 2022 [6, 60, 62, 63]. However, with its 35 million population, Kerala State
succeeded in reducing the MMR by over 87.3%, from 149 in 2000 to 19 in 2021, with a
TFR of 1.46, which is lower than some Global North countries [6, 62, 63].
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Figure 2.

Global Maternal Mortality Ratios (MMR) (2000-2020). Data from WHO [6, 25].
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Ten countries saw an increase in MMR. These countries were Venezuela (—182.8%),
Cyprus (—107%), Greece (—101.1%), the US (-77.9%), Mauritius (—62.1%), Puerto
Rico (—55.9%), Belize (—51.3%), the Dominican Republic (—36.0%), Tonga (-32.7%),
and Libya (—26.3%) [6]. Nigeria had the highest estimated number of maternal
deaths, accounting for 28.5% of all estimated global maternal deaths in 2020 [6].
North America has experienced an increase in MMR from 12 in 2000 to 21 in 2020,
mostly due to increasing MMR in the US [6, 25]. Among the Global North countries,
the US had the highest MMR, with 21 in 2020, which has increased by 77.9% since
2000 [6]. The CDC Pregnancy Mortality Surveillance System reported that the MMR
further increased to 32.9 overall and 69.9 for Black American women in 2021 [64, 65].

The global lifetime risk of maternal mortality for a 15-year-old girl in 2020 was
estimated at 1in 210, approximately half the risk faced by a 15-year-old girl in 2000
[6]. In 2020, a 15-year-old girl in Sub-Saharan Africa had a 1 in 40 chance of maternal
death, which is approximately 400 times higher than a 15-year-old girl in Australia
and New Zealand, where the lifetime risk is 1 in 16,000 [6].

Total fertility is closely related to maternal health. Between 1950 and 2021,
global TFR more than halved, from 4.84 to 2.23 births per woman [29]. According to
estimates from the 2021 Global Burden of Disease Study, the global TFR will drop to
1.83 births per woman in 2050 and 1.59 births per woman in 2100. While the TFR will
drop significantly in the Global North, most of the global live births in 2100 will occur
in the Global South. These changes will have major socioeconomic consequences
globally [29].

The MMR trend over two decades suggests that even though most maternal deaths
occur in Global South countries, the status of a country as a Global North or Global
South is not the only determining factor of a country’s progress in addressing mater-
nal health challenges. Given current trends, the global MMR for 2030 is projected
to be around 222 maternal deaths per 100,000 live births, which is more than three
times the SDG target #3.1 [6]. This means that the SDG target will be missed by an
excess of 1 million additional preventable maternal deaths [6].

3.3 Top causes of global maternal morbidity and mortality

Maternal deaths have been categorized as having direct or indirect causes [6, 19,
66]. Direct maternal deaths are those caused by pregnancy, labor, and puerperium-
related complications [6, 19, 66]. Indirect maternal deaths are caused by pre-existing
medical conditions or by diseases developed during pregnancy, which may be aggra-
vated by the physiological effects of pregnancy [66-68]. Direct and indirect causes
can be interconnected. For example, unsafe medical practices can lead to hemorrhage
or postpartum infections, which are direct causes [69]. In turn, postpartum infec-
tions can increase the risk of thromboembolism [70], and hemorrhage can lead to or
exacerbate anemia, which is an indirect cause of maternal mortality [69-71].

In 2014 the WHO reported that between 2003 and 2009, the top causes of mater-
nal deaths globally were HIV-related diseases (27.5%), hemorrhage (27.1%), hyper-
tensive disorders in pregnancy (14.0%), pregnancy-related infections/sepsis (10.7%),
other direct causes of death (9.6%), pregnancy termination complications (7.9%), and
embolism (3.2%) [71]. In 2023, the top causes of maternal mortality were reported
to be non-obstetric complications (48.32%), hemorrhage (17.63%), hypertensive
disorders in pregnancy (14.01%), other obstetric complications (711%), pregnancy
termination (5.41%), pregnancy-related infection (5.26%), and unanticipated compli-
cations of obstetric management (2.25%) [57].
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There are, however, observed differences in country- and region-specific causal
factors. Between 2017 and 2019, the top causes of maternal morbidity and mortality
in the US were mental health disorders, which include depression, substance abuse,
and suicide (22.7%); cardiovascular disorders (21.3%); hemorrhage (13.7%); pul-
monary and amniotic embolisms (12.5%); infections (9.2%); hypertensive disorders
(6.5%); injury (3.6%); cerebrovascular disorders (2.5%); cancer (1.9%), metabolic/
endocrine disorders (1.2%); and pulmonary disorders (1.2%) [72]. Mental health-
related MMRate in the US also varied with 7.7% among Asian women, 8.6% among
Black women, and 36.4% among White women [21]. Each demographic may require
a tailored approach to understanding and addressing the unique factors influencing
maternal health outcomes. Between 2015 and 2020, the leading causes of death in
Sub-Saharan African countries were hemorrhage (28.8%), hypertensive disorders
in pregnancy (22.1%), non-obstetric complications (18.8%), and pregnancy-related
infections/sepsis (11.5%) [73]. Besides geographic location and country, various
sociodemographic characteristics, such as maternal age, education, health disparities,
and other factors, have been investigated for their role in maternal morbidity and
mortality [74].

3.3.1 Direct causes of maternal morbidity and mortality

Globally, hemorrhage, pregnancy-related infections, and hypertensive disorders
are the top three direct causes of maternal morbidity and mortality, accounting for
51.9% of all maternal deaths [71]. In addition, direct causes, including obstetrical
complications and unsafe pregnancy terminations, account for nearly 75% of all
maternal deaths [1].

3.3.1.1 Hemorrhage

The WHO recognizes hemorrhage as the leading cause of maternal mortality
around the world [71, 75]. Of the 14 million women globally who experience postpar-
tum hemorrhage annually, about 70,000 die as a result, mostly in the Global South
[75, 76]. The majority of postpartum hemorrhage cases occur due to uterine atony,
genital tract lacerations, or the retention of placental tissue [57, 75-79]. Although the
risk of postpartum hemorrhage is relatively low in the US, the risk is not uniformly
distributed throughout the US population [76]. White women have a lower risk of
postpartum hemorrhage compared to Black and Indigenous women in the US, which
reflects the maternal health disparity [80, 81].

3.3.1.2 Infections

Pregnancy-related infections are among the most common causes of maternal
mortality because they increase the risk of sepsis [71, 82]. The Pan American Health
Organization (PAHO) estimates that 11 out of 1000 pregnant women experi-
ence infection-related severe organ dysfunction or death [83]. The most common
sources of maternal infections were the genital tract, urinary tract, skin or soft tissue,
and respiratory tract [84, 85]. The WHO and Jhpiego, an affiliate of Johns Hopkins
University, launched the Global Maternal and Neonatal Sepsis Initiative in 2017 to
reduce preventable maternal and neonatal deaths from sepsis. Jhpiego aims to boost
“maternal health providers’ skills and develop systems that save lives.” [82, 86].
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3.3.1.3 Hypertensive disorders

Hypertensive disorders in pregnancy include chronic hypertension, gestational
hypertension, pre-eclampsia/eclampsia, chronic hypertension complicated with
preeclampsia/eclampsia, and HELLP (hemolysis, elevated liver enzymes, and low
platelet count) syndrome [87, 88]. Globally, between 5% and 10% of pregnant
women experience hypertension during pregnancy [87, 89]. Between 1990 and
2020, the global incidence of hypertensive disorders in pregnancy increased
by 10.9%, from 16.3 million to 18.1 million [88]. There was, however, a 30.1%
decrease in mortality due to hypertensive disorders in pregnancy. Most of those
deaths occurred in the Global South among women who were 25-29 years of
age [88].

3.3.2 Indivect causes of maternal morbidity and mortality

Similar to direct causes, the highest number of cases of indirect maternal morbid-
ity and mortality occur in the Global South countries where maternal morbidity and
mortality are attributed to infectious diseases, including HIV disease, malaria, and
tuberculosis, as well as to non-communicable diseases such as anemia, diabetes mel-
litus, respiratory diseases, and cardiovascular conditions [66-68].

3.3.2.1 HIV disease

In 2022, globally, there were 1.2 million pregnant women with HIV [1]. Most of
these women live in the Global South, especially in Sub-Saharan Africa. Pregnant
women with HIV face significant challenges that contribute to an elevated mater-
nal mortality of 2 to 10 times higher than those without the infection [90]. In
regions where the prevalence of HIV among pregnant women is 2%, it is esti-
mated that 12% of all maternal deaths are attributable to HIV [91]. HIV-related
indirect maternal deaths accounted for about 2% of all maternal deaths in 2005.
As progress has been made in tackling the HIV pandemic, HIV disease accounted
for less than 1% of all maternal deaths in 2020 [6]. Still, in many Sub-Saharan
African countries, HIV disease is among the leading causes of maternal morbid-
ity and mortality [67, 68]. HIV increases the risk of opportunistic infections due
to decreased CD4 T helper cells, which are responsible for helping fight these
infections. Thus, HIV disease can raise the risk of pregnancy complications both
directly through disease progression and indirectly through postpartum infec-
tions and increased risk of tuberculosis [67, 68].

3.3.2.2 Anemia

In 2020, an estimated 38% of pregnant women suffered from anemia globally
[68, 92]. While 22% of women in the Global North have anemia, in the Global South,
56% of women have anemia [92]. Poor nutrition is among the most prevalent causes
of anemia, especially iron deficiency anemia [93, 94]. Malaria and HIV disease can
also lead to anemia [68, 95]. Regardless of the cause, anemia can increase the risk of
postpartum hemorrhage [96]. Severe pregnancy-related hemorrhage also increases
the severity of anemia and the risk of hemorrhagic fatalities or anemia-induced heart
failure [96, 97].
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3.3.2.3 Malaria

Malaria, especially severe malaria, increases maternal mortality [95, 98]. The
WHO defines severe malaria as either (a) hemoglobin of less than7 g/dL or hema-
tocrit of less than 20% with a parasite count of more than 10,000/pL, or (b) hyper-
parasitemia, which is defined as an infection of 10% or more of the red blood cells
[95, 98]. In 2020, the risk of maternal death among women with severe malaria in
Southeast Asia was estimated at 12.2% [95, 98]. When malaria is coupled with either
hypotension, respiratory failure, or coma, which are signs of end-organ damage, the
CFR is about 29.1% [95, 98]. In countries where malaria is prevalent, given its damage
to red blood cells, it is not uncommon for pregnant women in labor to be found to
have hemoglobin levels below 5 g/dL, which is considered severe anemia [99].

4. High-risk groups in maternal morbidity and mortality

The global disparity in maternal morbidity and mortality becomes more promi-
nent among minority, disadvantaged, and marginalized women [6, 25, 100]. In
many countries, simply being a woman is a high morbidity and mortality risk due to
patriarchal cultural practices where the health and welfare of men are often priori-
tized [100]. Women, especially pregnant women, may be further at risk due to many
factors, including their race, ethnicity, education, SDOH, refugee or migrant status,
and being incarcerated.

4.1 Women in poverty

Poverty does not occur naturally or in isolation; socioeconomic systems, policies,
disparities, and the lack of social justice directly affect health and create an uneven,
unjust climate for populations, especially for women [58]. Poverty causes a loop of
disparities in access to education, healthcare, work, healthy living opportunities, and
a safe environment, all of which directly affect maternal health [58, 101]. Globally,
the poorest and least educated women are the most susceptible to maternal morbidity
and mortality [13]. Poverty affects the quality and access to healthcare services and
access to trained healthcare practitioners [100-102]. Poverty further increases sys-
temic racism, health disparities, and related disproportional high maternal mortality
[102-105]. Moreover, women in poverty face higher rates of incarceration, substance
abuse, mental health conditions, chronic medical conditions, and limited access to
healthcare, all of which further deteriorate maternal health outcomes for women in
poverty [106].

4.2 Refugees and migrant women

Refugees and migrant women face serious maternal health challenges due to mar-
ginalization, discrimination, cultural differences, limited access to healthcare, and
socioeconomic instability [107-109]. Compared to native-born women, migrant or
refugee women in the Global North have a higher risk of adverse maternal outcomes
unless they are from Europe, the Middle East, or North Africa [109]. Therefore, rac-
ism or discrimination against certain cultural differences may trigger major maternal
health disparities [107-109].
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4.3 Racial and ethnic minority women

A closer examination of the unusually high MMR in the US [6, 64] reveals that
Black and Indigenous women have significantly higher maternal morbidity and
mortality [10, 104, 105, 110-112]. According to the CDC, in 2021, the MMR for Black
women increased to 69.9 compared to 28.0 for Latina and 26.6 for White women [64].
Around 75% of Black pregnant women in the US are treated by only 25% of hospitals,
mostly in urban areas [111]. Besides social disparities, the high cost of healthcare, dis-
crimination, systemic racism, and poor access to healthcare affect maternal morbidity
and mortality among minority women [101, 113, 114]. Racism-induced chronic stress
has been associated with an increased risk of co-morbidities, epigenetic changes,
and a higher risk of hypertension and cardiovascular disease as the major causes of
maternal morbidity and mortality [101]. As Dr. Joia Crear-Perry states, “Race is nota

2

factor for illness and death, but racism, bias, and discrimination are [113].
4.4 Women with physical disabilities

Studies report that women with physical, sensory, or intellectual impairment
or disabilities have an 11 times higher risk of maternal mortality compared to non-
disabled women, four times the risk for heart problems, about three times the risk for
infection, and more than double the risk for severe preeclampsia and placenta previa
[115, 116].

4.5 Adolescent and advanced-aged mothers

Although the global adolescent birth rate has decreased from 64.5 births per 1000
women in 2000 to 41.3 in 2023, the WHO estimates that 21 million girls between 15
and 19 years of age, mostly from the Global South, become pregnant annually [117].
Compared to Europe, where the adolescent birth rate is 13.1 births per 1000 women,
the adolescent birth rate is higher in Latin America and the Caribbean, with 51.4, and
in Sub-Saharan Africa, with 979 [117, 118]. Adolescent mothers are at greater risk
of experiencing eclampsia, puerperal and systemic infections, sexually transmit-
ted infections, anemia, pregnancy-related hypertension, and premature deliveries
compared to 20-24-year-old women [117, 118]. Women over 35 are also at higher risk
of pregnancy loss, ectopic pregnancy, gestational hypertension, gestational diabetes,
prolonged labor, and genetic disorders [118, 119].

5. Proposed solutions to reduce maternal morbidity and mortality

Global evidence showed that effective social interventions and integrated
comprehensive healthcare services can prevent 68% of unintended pregnan-
cies, 72% of unsafe abortions, and 62% of maternal deaths [1, 120]. Integrated,
evidence-based, population-focused healthcare interventions can produce sus-
tainable and effective solutions to improve maternal health [51, 53, 55, 121-123].
Focusing on the SDOH, eliminating health disparities, improving healthcare
services, ensuring universal coverage for comprehensive primary care, addressing
all causes of maternal morbidity and mortality, and strengthening health systems
to collect high-quality data are important steps in improving maternal health
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globally [1, 13]. Interventions to improve healthcare services in all six dimensions
of healthcare, including accessibility, availability, acceptability, affordability,
accommodation, and awareness, affect maternal health outcomes directly [51, 53].
As we noted, contrary to these recommendations, vertical-focused WHO policy
recommendations, which neglected the underlying SDOH, especially social
justice and health equity, delivered limited progress in maternal health globally
[1, 6, 13, 35, 57, 58]. Therefore, comprehensive, integrated, accessible, available,
acceptable, affordable, and accommodating primary healthcare services with
awareness and effective coverage are fundamental in promoting maternal health
[51-53, 55, 58, 121-123]. Sustainability and success would come with integrating
healthcare services with population-focused, socially and culturally sensitive
interventions, such as poverty reduction interventions, family and peer support
programs, women’s education and empowerment, mental health support, and
training [51, 53, 122]. Although health literacy and social and behavioral change
intervention programs may add value to the success of maternal health services,
it was demonstrated that vertical, isolated programs without integration into
population-based social, cultural, and healthcare interventions do not reduce
maternal morbidity and mortality [55, 122, 124]. Integrating traditional heal-

ers with primary healthcare services in rural settings of the Global South and
establishing community education programs to eliminate stigma and discrimina-
tion—including the stigma surrounding mental health—have been effective in
promoting maternal health [53, 121]. However, in the case of the US, where the
maternal health indicators are abnormally poor, implementation of isolated mea-
sures such as doula programs, or focusing on healthcare coverage alone, would

be insufficient [55, 125, 126]. Examining evidence and revisiting determinants

of obstetric transition demonstrates that resolving maternal health challenges in
the US will require more comprehensive, systematic healthcare reform starting
from state to federal level, integrated with population-based, social, and financial
system changes [35, 126].

Nobel laureate Amartya Sen described health equity as a central feature of
social justice [127]. He argues that health equity must be analyzed concurrently
with fairness and justice in social systems, including wealth distribution and
freedom. Therefore, tackling maternal health challenges requires a vision beyond
health outcomes to encompass planetary capability by eliminating economic dis-
parities, systemic racism, and neo-colonial policies and addressing unjust social
arrangements within and beyond healthcare systems [56, 127, 128]. All countries
that have successfully reduced maternal mortality have focused on human
potential instead of economic indicators. Countries and states such as Belarus or
Kerala State in India established population-based, community-oriented primary
healthcare services to provide equitable, accessible, integrated services, includ-
ing maternal and child healthcare [9, 61, 103]. The Kerala Development Model’s
success since the 1970s relied on government investments in health and education,
women’s empowerment, integrated health literacy, social mobilization, labor
organizations, and community participation programs [9, 61]. Women’s and their
partners’ education directly affects the utilization of maternal healthcare services
and health outcomes [102, 129, 130].

Sustainable success in maternal and reproductive health will be possible only if
policymakers measure development using human well-being rather than GDP per
capita or other economic indicators. A sustainable approach to current maternal
health challenges demands a social justice and equity-focused paradigm change,
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including fundamental progressive transformation, new economic and social policies,
and inclusive science and technology interventions. Health, as a human right, cannot
stand alone without a peaceful and prosperous global society that needs equitable
decision-making power shared by all.
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Chapter 2

Cultural Influences on Labor
and Delivery Practices

Bernadether Teventius Rugumisa

Abstract

Childbirth practices are deeply rooted in cultural traditions. These traditions
encompass a wide range of beliefs, rituals, and societal norms that shape the
experiences and decisions of women during pregnancy, labor, and delivery. Cultural
influences include spiritual ceremonies, traditional knowledge, and practices passed
down through generations. Modern medical interventions often coexist with or
challenge traditional methods. Understanding and integrating these cultural dynam-
ics into maternal care is essential for providing respectful, effective, and culturally
sensitive healthcare. This chapter explores the historical and contemporary practices
of childbirth across various cultures, highlighting the significant role of tradi-
tional birth attendants and the complex integration of modern medical practices.
Additionally, it discusses the challenges in delivering culturally competent care.
Through detailed case studies from different regions, the chapter emphasizes the
importance of collaboration between healthcare providers and traditional practitio-
ners. It also underscores the critical need for cultural competence training and the
potential of technology to bridge communication gaps. The discussion suggests that a
culturally sensitive approach to maternal care not only enhances the health outcomes
for mothers and newborns but also promotes a more inclusive and equitable health-
care system that respects and values cultural diversity.

Keywords: cultural beliefs, traditional birth practices, healthcare integration,
childbirth, birth rituals, traditional midwives, maternal health

1. Introduction

Culture profoundly shapes every aspect of human life, and childbirth is no excep-
tion. Cultural influences on labor and delivery practices include a broad spectrum of
societal attitudes, beliefs, and religious traditions that collectively shape how child-
birth is perceived and managed. These cultural elements influence the choices women
make during pregnancy, the methods used during labor, and the acceptance or rejec-
tion of medical interventions [1]. Understanding these cultural dynamics is essential
for healthcare providers to offer respectful, effective, and culturally sensitive care.

Societal attitudes toward childbirth vary significantly across different cultures.
They impact access to care, the perceived role of medical intervention, and the
support structures available to expectant mothers. Cultural beliefs, which include
traditional knowledge and practices passed down through generations, play a crucial
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role in shaping childbirth experiences. These beliefs often dictate the use of specific
rituals, customs, and pain management techniques during labor. Religious influences
further add a layer of complexity, guiding practices and decisions with spiritual
significance.

In many parts of the world, traditional childbirth practices remain integral to the
cultural fabric of communities. These practices, while deeply rooted in tradition, often
coexist with modern medical care. The integration of traditional and modern practices
can present both challenges and opportunities, requiring a delicate balance to ensure
that cultural values are respected while providing safe and effective medical care.

2. Historical context of childbirth

Throughout history, childbirth has been a deeply cultural experience influenced
by the beliefs and practices of the community. Traditional birth practices have varied
widely across different cultures and historical periods. In many societies, childbirth
was primarily managed by women, with midwives and traditional birth attendants
(TBAs) playing crucial roles. There are numerous examples from historic and cultural
traditions that illustrate the deep intertwining of cultural beliefs and childbirth
practices. We will journey through a few examples to explore the specific traditions
surrounding childbirth, revealing how different cultures understood and celebrated
the miracle of birth. Each tradition uniquely blended rituals, beliefs, and practices
that have left a lasting impact on the way societies have approached the birthing
process throughout history.

2.1 Ancient practices

In ancient Egypt, childbirth was considered a natural process that took place at
home, often assisted by midwives who used herbal remedies and rituals to aid the
delivery process and ensure the safety of both mother and child [2]. Women typically
gave birth in a squatting position supported by birthing stools or bricks. The goddess
Taweret, depicted as a pregnant hippopotamus, was regarded as a protector of women
and children during childbirth. Taweret’s image combined features of a hippopotamus,
crocodile, and lioness—animals symbolizing strength and protection (Figure 1). Her
association with childbirth extended beyond her form, as she was believed to ward
off evil spirits and ensure the safe delivery [3]. Amulets and charms bearing Taweret’s
likeness were commonly used by expectant mothers, emphasizing her importance in
Egyptian society as a symbol of fertility, maternity, and family protection.

Similarly, in ancient Greece, childbirth was overseen by goddesses like Eileithyia,
the goddess of labor and childbirth [4]. Eileithyia was believed to have the power to
either prolong or ease labor, making her presence crucial during the birthing process.
Moreover, women believed the upright position helped with the delivery and they
often used birth chairs to facilitate labor. Midwives played a crucial role of providing
support and care to ease labor and had vast knowledge in using various herbs and
techniques to assist with childbirth. Rituals and prayers served as significant practices
during the childbirth process. Offerings were made to Eileithyia to seek her favor
and intervention. In some places, small shrines were dedicated to her, where women
could pray for a safe delivery. The goddess’s influence was so profound that the city of
Eileithyia in Crete was named after her, highlighting her importance in Greek culture
and society.
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Figure 1.
Taweret, Egyptian goddess of fertility, motherhood, and childbirth (Image by Eternal Space, licensed under
Creative Commons Attribution-Share Alike 4.0 International (CC BY-SA 4.0). Source: Wikimedia Commons).

In ancient China, childbirth was guided by the principles of traditional Chinese
medicine (TCM) [5]. TCM emphasizes balance and harmony within the body. The
goal of TCM was to ensure a smooth delivery by maintaining the equilibrium of yin
and yang, as well as the flow of qi (life energy) through the body. Practices included
the use of acupuncture to alleviate pain and stimulate labor by targeting specific
points on the body. Also, the use of herbal remedies tailored to support the mother’s
health and promote the baby’s safe passage. Specific dietary recommendations were
also given to nourish the mother and strengthen her body during pregnancy and
after childbirth. Midwives used the knowledge of TCM to manage pain and facilitate
delivery, often employing techniques such as massage and moxibustion to encourage
contractions and ease discomfort. These practices were deeply rooted in the philoso-
phy of balance and natural processes, stressing the holistic approach to childbirth in
ancient China. They demonstrated a deep understanding of the body’s needs during
this crucial period.

2.2 Indigenous practices

Among indigenous cultures in North America, childbirth was typically a com-
munal and sacred event that was deeply integrated into the spiritual and social fabric
of the community [6]. Native American tribes had specific rituals and practices
designed to support the mother and ensure the well-being of the newborn. These
rituals often involved prayers, songs, and the use of sacred objects to invoke the
protection and guidance of ancestral spirits. Childbirth was seen as a natural aspect
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of life, and the entire community, including family members and spiritual leaders,
often participated in or supported the event. Midwives and elder women assisted

in the delivery, providing both physical and emotional support. They used herbal
medicines and traditional techniques to manage pain and facilitate labor. The elder
women were respected as keepers of wisdom, understanding the intricate balance
between the physical and spiritual realms during childbirth. The birth of a child
was celebrated as a continuation of the tribe’s lineage and a reaffirmation of cultural
identity.

2.3 Medieval and renaissance Europe

During the medieval period in Europe, childbirth took place at home and was
managed primarily by midwives, who were the key figures in the birthing process.
They used a range of traditional practices, including herbal remedies to ease pain and
prevent infection, as well as massages to help relax the mother and encourage labor.
Midwives also provided emotional support and comfort, creating a familiar and sup-
portive environment for the birthing mother.

As medical knowledge progressed, the role of midwives began to decline with the
rise of male-dominated medical professions. Physicians gained prominence, and they
began to view childbirth as a medical procedure rather than a natural process. This led
to a gradual shift toward more medicalized approaches to childbirth. The change was
further driven by advancements in medical knowledge and the development of new
surgical techniques.

The Renaissance period marked a significant increase in understanding of
anatomy and the human body, contributing to the shift from home births to hospital
deliveries [7]. Although the transition was slow, and many women continued to give
birth at home, the perception of childbirth was gradually changing. The increasing
involvement of male physicians in the birthing process reflected broader societal
changes. There was a growing influence of science and medicine over traditional
practices. This period laid the groundwork for the modern medicalized approach to
childbirth that emerged in the centuries that followed.

2.4 Transition to modern obstetrics

The 18th and 19th centuries marked significant changes in childbirth practices,
particularly in Western societies. The development of modern obstetrics introduced
new medical interventions [7]. For instance, the use of forceps that allowed physi-
cians to assist in difficult deliveries, thereby reducing infant mortality rates. The
introduction of anesthesia in the form of ether and chloroform in the mid-nineteenth
century revolutionized the birthing process by providing pain relief during labor,
making childbirth a less traumatic experience for many women.

Pioneers like William Smellie and Ignaz Semmelweis made critical contributions
to improving maternal and neonatal health [8]. William Smellie, a Scottish obstetri-
cian, was instrumental in advancing the understanding of fetal anatomy and develop-
ing techniques to safely deliver babies. This contribution earned him recognition as
a founding figure in modern obstetrics. Ignaz Semmelweis, a Hungarian physician,
demonstrated the importance of hygiene in preventing infections during childbirth
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Figure 2.
Portrait of William Smellie. From the oviginal painting in the Royal College of Surgeons, Edinburgh (Image
credit: Wellcome Collection. Licensed under Creative Commons Attvibution 4.0 International (CC BY 4.0).

Source: Wellcome Collection).

Figure 3.
Portrait of Ignaz Semmelweis (1858), a pioneering Hungarian physician known for his early advocacy of
antiseptic procedures (This image is in the public domain. Source: Wikimedia Commons. Available at: Ignaz

Semmelweis Portrait).
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by introducing handwashing practices with chlorinated lime solutions in the mid-
nineteenth century (Figure 2).

During this period, there was a gradual shift from home births attended by
midwives to hospital births managed by physicians. This transition was influenced by
the growing trust in medical science. People started to believe that hospitals provided
safer environments due to their access to medical equipment and trained profession-
als. While the medical advancements improved maternal and neonatal outcomes,
and reduces mortality rates, they also led to a diminished role of traditional birth
attendants. The increased medicalization of childbirth marginalized midwives and
traditional practices. Nonetheless, the shift toward clinical approaches occasionally
overlooked the holistic and personal aspects of the birthing experience (Figure 3).

3. Contemporary practices and revival of traditional methods

Despite the dominance of modern medical practices, there is a growing interest
in reviving traditional childbirth methods and blending them with contemporary
techniques [9]. This move aims to honor and preserve cultural traditions while taking
advantage of modern medical technology to improve maternal and neonatal health
outcomes.

Natural childbirth methods, such as water births and the use of doulas, are
gaining popularity in Western countries. Doulas are trained nonmedical profession-
als who provide continuous physical, emotional, and informational support before,
during and shortly after delivery. They help mothers and their families achieve the
healthiest and most satisfying birthing experience possible. In the United States,
the inclusion of doulas in modern maternity care has led to improved maternal and
neonatal outcomes [10].

In some African, countries like Ethiopia and Tanzania, community health workers
train traditional birth attendants and midwives in areas with limited access to medi-
cal facilities [11]. They focus on teaching hygiene, recognizing signs of danger, and
knowing when to refer a mother to healthcare facilities. In New Zealand, midwives are
given professional training that allows them to collaborate with obstetricians to pro-
vide comprehensive care during pregnancy and childbirth. In Guatemala, traditional
Mayan midwives, known as comadronas, work together with healthcare profession-
als to ensure safe deliveries while maintaining cultural practices [12]. Additionally,
the Netherlands highly supports home births and has a well-established system that
minimizes unnecessary medical interventions [13]. This approach is rooted in Dutch
cultural beliefs about the naturalness of childbirth. However, in Brazil, cultural
preferences and medical practices have led to a high rate of cesarean sections. Many
people perceive cesarean deliveries as more convenient and safer [14].

4. Cultural, spiritual, and religious influences on childbirth

Childbirth is not only a biological event but also a deeply cultural, spiritual, and
religious experience that reflects the values, beliefs, and practices of a community.
Across the globe, the act of bringing new life into the world is surrounded by rich
traditions, rituals, and communal practices that are integral to the cultural fabric of
societies. These practices often intertwine spiritual beliefs with practical approaches
to childbirth, ensuring that both the physical and spiritual well-being of the mother
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and child are safeguarded. In this section, we explore the role of family and com-
munity, rituals and traditions, and the spiritual and religious practices that influence
childbirth across different cultures.

4.1 Role of family and community

In many cultures, childbirth is viewed not just as a personal or family event but
as a communal affair that involves the entire community. The involvement of family
members, friends, and even neighbors is often seen as essential to ensuring a safe and
successful birth. While reinforcing social bonds and cultural legacy, the communal
approach to childbirth emphasizes the collective responsibility for the well-being of
the mother and child.

In Latin American cultures for example, the postpartum tradition known as
cuarentena involves a period of approximately 40 days during which the mother is
expected to rest and recuperate [15]. This period is marked by a strong support sys-
tem, where female relatives and community members take on household chores and
care for other children, allowing the mother to focus on bonding with her newborn.
This tradition highlights the cultural importance placed on family and community
support during the postpartum period. It reflects a deep understanding of the physi-
cal and emotional needs of the mother.

Similarly, in many African communities, childbirth is a time when women come
together to offer support to the laboring mother. It is common for female relatives,
friends, and neighbors to gather, offering encouragement and practical help throughout
the labor and delivery process. This support network is not only crucial for the mother’s
well-being, but also serves to pass down traditional knowledge and practices related to
childbirth. Elder women, in particular, hold respected positions, acting as custodians of
wisdom and guiding younger women through the birthing process. Their involvement
ensures the maintenance of cultural practices and reinforces community bonds.

The role of family and community in childbirth reflects the cultural belief that the
arrival of a new life is a collective experience that strengthens familial ties and reaf-
firms social bonds. By embracing this approach, cultures not only ensure the physical
wellbeing of the mother and child but also nurture the emotional and social aspects of
childbirth, creating a supportive environment that benefits all involved.

4.2 Rituals and traditions

Rituals and traditions surrounding childbirth are integral to many cultures world-
wide. These practices often embody deep spiritual, communal, and cultural signifi-
cance. They go beyond the physical aspects of childbirth to encompass the emotional
and spiritual dimensions of bringing new life into the world. Rituals are performed to
protect the mother and newborn, honor the birth, and preserve cultural traditions.

Among Indigenous cultures, childbirth is often seen as a sacred event that is closely
tied to the spiritual beliefs of the community. For example, in some Native American
tribes, childbirth is accompanied by rituals designed to protect both the mother and
the newborn. These rituals might include the use of sacred objects, prayers, and songs
that invoke the protection and guidance of ancestral spirits. Elders and spiritual
leaders often play a central role in these practices. They conduct ceremonies that
connect the newborn to the spirits that will bless and protect babies as they enter the
world. Such traditions highlight the importance of maintaining spiritual harmony and
honoring the connections between past, present, and future generations.
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In traditional Chinese culture, the postpartum period, known as “sitting the
month” or zuo yuezi, involves a series of practices aiming at restoring the mother’s
health and ensuring the well-being of the baby [16]. During this time, the mother is
cared for by family members and follows a special diet. The diet is believed to replen-
ish energy and promote healing. The practice of zuo yuezi underscores a deep cultural
understanding of the importance of postpartum care, and it emphasizes the role of
family in nurturing the new mother and child. The cultural value placed on maternal
health regards this period of rest and recovery as crucial for the long-term health of
both the mother and the baby.

Generally, rituals and traditions play a critical role in shaping the childbirth expe-
rience. They offer both spiritual and practical support to the mother. These practices
are deeply rooted in cultural beliefs and are often passed down through generations
to ensure the continuity of cultural identity and the preservation of traditional
knowledge.

4.3 Spiritual and religious practices

Religion and spirituality are deeply intertwined with culture and play a vital role
in many people’s lives. They influence numerous aspects, including childbirth, across
different societies. Religious beliefs imbue the birthing process with profound spiritual
significance by serving as a conduit for divine protection and guidance for both the
mother and the newborn. The specifics of these practices vary widely across religions.
However, they consistently highlight the intersection of faith, culture, and tradition and
offer valuable insights into how different communities experience the miracle of birth.

In Islam, childbirth is a moment enriched with spiritual meaning and community
celebration. One of the first rites of passage for a newborn Muslim is the recitation of
the Adhan (call to prayer) into the baby’s ear. This act symbolizes the child’s formal
entry into the Islamic faith and serves as a lifelong spiritual compass. Following this,
the Tahnik ritual is performed, where a softened piece of date is placed in the baby’s
mouth, emulating the practices of the Prophet Muhammad. This ritual seeks blessings
for the child’s health and longevity. The Islamic tradition further celebrates the birth
through the Agigah ceremony, which involves the sacrifice of an animal. The meat is
distributed among family, friends, and the needy, symbolizing gratitude and foster-
ing community support. Many Muslim women prefer to have a trusted female relative
or midwife present during labor and delivery to maintain modesty.

Christianity also infuses the childbirth experience with spiritual rituals and
blessings. For many Christian families, the presence of clergy, who offer prayers
for safe delivery during childbirth, is a source of comfort and spiritual support. In
some Christian traditions, special services or blessings are performed before or after
childbirth to celebrate the new life. One of the most significant rites following birth
is baptism, marking the child’s entry into the Christian community. This ritual is a
powerful symbol of purification and protection, seeking God’s guidance and grace for
the child’s future. Some Christian denominations emphasize natural childbirth, view-
ing it as part of God’s design for women. In some cases, the observance of the religious
holidays can influence the timing and type of medical care sought.

In Buddhism, the core value of the faith in childbirth is approached with mindful-
ness and tranquility. Expectant mothers and their families engage in chanting and
meditation to cultivate a serene and peaceful atmosphere during labor. These prac-
tices ensure harmonious environment for the birth by alleviating stress and promot-
ing positive energy (Figure 4).
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Figure 4.
Vishnu and Lakshmi on Shesha Naga, circa 1870 (This image is in the public domain. Courtesy of Wikimedia
Commons. Available at: Vishnu and Lakshmi on Shesha Naga, ca 1870).

In Hindu culture, childbirth is considered a sacred event with divine significance,
closely associated with the blessings of various deities. During pregnancy, rituals such
as Pumsavana and Simantonnayana are conducted to seek blessings for the unborn
child and ensure a healthy delivery. These ceremonies often involve offerings, prayers,
and the chanting of mantras dedicated to deities like Vishnu and Lakshmi, who are
believed to protect the mother and child throughout the pregnancy.

Spiritual and religious practices surrounding childbirth serve as a means of seek-
ing divine protection and blessings for the mother and newborn. These practices are
deeply rooted in the religious beliefs of the community and are often accompanied by
rituals that reinforce the spiritual significance of bringing new life into the world.

5. Pain management and coping strategies during labor

Pain management and coping strategies during labor are profoundly influenced
by cultural, spiritual, and religious beliefs. Across the globe, diverse approaches
are employed, ranging from medical interventions to traditional practices that
incorporate spiritual and emotional support. These methods represent each culture’s
understanding of childbirth and its significance. They also offer unique perspectives
on managing one of life’s most challenging yet rewarding experiences.

5.1 Holistic and spiritual approaches

In India, for example, Ayurvedic practices offer a holistic approach to managing
labor pain by emphasizing the interconnectedness of body, mind, and spirit [17].
These practices transform childbirth into a multidimensional experience, where the
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physical and emotional aspects are intricately linked. Expectant mothers are provided
with herbal oils and massages, for the purpose of easing physical discomfort and pro-
moting emotional well-being. The integration of breathing exercises and meditation
further enhances this holistic approach, facilitating focus and serenity. Such tech-
niques reflect the Ayurvedic philosophy that true wellness arises from the harmonious
balance of all aspects of being. Through this, mothers are offered a comprehensive
pathway to navigate the challenges of labor.

In many Indigenous cultures, spirituality is a cornerstone of childbirth, infusing
the process with sacred significance. Within Native American communities, child-
birth is revered as a profound spiritual journey. Rituals, such as smudging with sage,
purify the environment, creating a space conducive to positive energy and spiritual
support. The rhythmic sounds of chanting and drumming provide a soothing back-
drop, reinforcing the connection between the laboring mother and her community.
These practices draw on ancestral wisdom, offering spiritual tools for managing pain
and promoting resilience during labor.

Both Ayurvedic and Indigenous practices underscore the importance of viewing
pain management during childbirth as a holistic experience that transcends mere
physical intervention. By embracing the spiritual and emotional dimensions of labor,
these approaches provide a deeper understanding of how cultures integrate tradi-
tional knowledge and spiritual practices to support women in managing pain.

5.2 Traditional methods and modern interventions

In Western cultures, the clinical environment of hospitals offers a range of
medical interventions for pain relief, such as epidural anesthesia and intravenous
medications. However, there is a growing movement toward incorporating holistic
methods like hypnobirthing, which combines relaxation and visualization tech-
niques to help mothers manage pain naturally. This fusion of medical science and
holistic practices exemplifies a broader trend of integrating traditional wisdom with
modern advancements.

Similarly, TCM offers a harmonious blend of ancient and contemporary prac-
tices. Acupuncture and acupressure, rooted in thousands of years of tradition, are
employed to stimulate energy flow and reduce pain during labor. These techniques
reflect a deep understanding of the body’s natural rhythms and emphasize a balanced
approach to childbirth.

5.3 Community and cultural support

In African cultures, childbirth is a communal event where support from family
and friends is integral to the birthing process. Women from the community, including
elder relatives and friends, gather to provide encouragement, perform massages, and
apply herbal remedies that help manage pain. This network of support fosters a sense
of solidarity and ensures that the mother does not face the challenges of labor alone.

TBAs are often central to this community support system. They not only offer
practical assistance during childbirth but also provide a deep connection to cul-
tural traditions and spiritual practices. Their role is especially significant in rural
and underserved areas, where access to modern medical facilities may be limited.
However, the role of TBAs goes beyond just being part of the community support
system. Their role in maternal care is extensive and will further be explored in the
next section.
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Across these varied approaches for pain management, a common thread emerges:
the recognition of childbirth as a profound journey that encompasses physical,
emotional, and spiritual dimensions. Whether through medical interventions, holistic
practices, or spiritual rituals, the diverse strategies for managing pain during labor
reflect the rich tapestry of human experience and the enduring importance of culture
and tradition in shaping childbirth practices.

6. Role of traditional birth attendants

For centuries, in many communities worldwide, TBAs have been integral to mater-
nal healthcare, particularly in rural and underserved areas [11]. These attendants are
often respected members of the community, trusted for their knowledge of childbirth
and their ability to provide compassionate care. They often serve as the primary
caregivers during pregnancy, childbirth, and the postpartum period, providing cultur-
ally appropriate care and support to expectant mothers. Typically, TBAs acquire their
skills through apprenticeships passed down through generations, making them deeply
embedded in the cultural fabric of the communities they serve. In many African, Asian,
and Latin American societies, TBAs are viewed as custodians of cultural birthing prac-
tices, which may include specific rituals, herbal remedies, and spiritual ceremonies.
These practices are integral to the community’s identity and are often valued alongside
modern medical interventions.

In terms of maternal care, TBAs provide a range of services including physi-
cal care as well as emotional and spiritual support. TBAs monitor the pregnancy’s
progress, provide culturally relevant advice, and serve as a bridge between the
mother and the healthcare system. During labor, TBAs offer hands-on assistance
using traditional techniques to facilitate delivery. They provide comfort and reassur-
ance in a supportive environment that respects cultural beliefs and practices. After
childbirth, TBAs continue to support new mothers by offering advice on breastfeed-
ing, newborn care, and recovery. Also, they offer prenatal care by guiding nutrition,
hygiene, and prenatal exercises, helping expectant mothers prepare for childbirth.
They may also perform traditional rituals that celebrate the new life and ensure the
mother’s well-being.

While TBAs are vital in many communities, integrating their practices with
modern healthcare systems presents both challenges and opportunities. Among
the key challenges is ensuring that TBAs receive adequate training and education to
recognize and respond to complications that require medical intervention. Training
programs can enhance their skills, improve maternal and infant outcomes, and
strengthen collaboration between TBAs and healthcare professionals. TBAs can play a
crucial role in increasing access to maternal healthcare services, particularly in remote
areas. By working closely with healthcare providers, TBAs can help identify high-risk
pregnancies and facilitate timely referrals to medical facilities, thereby bridging gaps
in healthcare delivery.

Moreover, TBAs bring cultural sensitivity to maternal care, ensuring that cultural
practices are respected and integrated into healthcare services. This can enhance
patient satisfaction, trust in the healthcare system, and better health outcomes.
However, in many low-resource settings, TBAs may have limited ability to provide
safe and effective care due to lack of access to essential medical supplies and equip-
ment. Addressing these resource constraints is critical for improving the quality of
care TBAs can offer.
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The role of TBAs is evolving as healthcare systems seek to integrate traditional
practices with modern medical care. By acknowledging the value of TBAs and pro-
viding them with training and resources, healthcare systems can improve maternal
and neonatal health outcomes while respecting cultural practices. Initiatives to
support TBAs include training programs focused on recognizing complications,
providing safe delivery techniques, and educating on modern healthcare practices.
These programs aim to empower TBAs by enhancing their role as key partners in
maternal healthcare.

The collaboration between TBAs and healthcare providers offers a pathway to
more inclusive and culturally sensitive healthcare systems. By valuing the unique
contributions of TBAs, communities can create environments where maternal health
is prioritized, leading to healthier families and stronger communities.

7. Societal attitudes, gender roles, and maternal health

The experiences of women during pregnancy, childbirth, and postpartum care are
profoundly shaped by the societal attitudes and gender roles prevalent in their com-
munities. These factors influence not only how women access and receive healthcare
but also how they perceive their own health and well-being. Societal attitudes toward
motherhood and childbirth vary widely across cultures. In some societies, mother-
hood is idealized and considered a central aspect of a woman’s identity. While this can
lead to strong social support systems, it can also place immense pressure on women to
conform to traditional expectations.

In cultures where motherhood is highly valued, women may receive extensive
support during pregnancy and childbirth, which can lead to positive health outcomes.
However, these same attitudes can also result in stigmatization of women who face
challenges, such as infertility, pregnancy complications, or those who choose not
to have children. The societal expectation to conform to a maternal role can lead to
psychological stress and reluctance to seek help when needed.

Societal attitudes also influence how readily women can access healthcare services.
In some communities, traditional beliefs may lead to a preference for home births and
the use of traditional birth attendants, while in others, there may be a strong reliance
on medicalized childbirth in hospitals. Understanding these attitudes is essential for
healthcare providers to offer appropriate, culturally sensitive care.

7.1 Gender roles and maternal health

Gender roles play a pivotal role in shaping women’s experiences during pregnancy
and childbirth. In many societies, traditional gender roles dictate that women are
primarily responsible for childbearing and caregiving. Such roles can have both posi-
tive and negative implications for women’s health.

In patriarchal societies, women may have limited autonomy over their healthcare
decisions. Male family members or community leaders often make critical choices
regarding where and how a woman gives birth. This system can delay access to
necessary medical interventions and increase the risk of complications. Empowering
women in these societies with the ability to make informed decisions about their own
healthcare is crucial for improving maternal health outcomes.

Moreover, gender roles often reinforce economic dependence on male partners,
which can restrict women’s access to healthcare services. Women who lack financial
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independence may struggle to afford prenatal care, proper nutrition, or safe child-
birth services. The economic dependency can also lead to delayed healthcare-seeking
behavior, as women may prioritize the needs of the family over their own health.

7.2 Cultural stigmas and their impact on maternal health

Cultural stigmas related to pregnancy and childbirth can have severe consequences
for maternal health. These stigmas often arise from deeply ingrained societal norms
and gender roles, and they can prevent women from seeking the care they need. In
cultures where pregnancy complications or issues such as infertility are stigmatized,
affected women are likely to face social isolation and inadequate support. The stigma
can cause women to delay seeking medical help, exacerbating health issues and lead-
ing to poorer outcomes for both the mother and the child.

Additionaly, women may feel pressured to endure labor pain without seeking
relief due to cultural expectations that honor suffering or stoicism. In some societies,
the use of pain relief during childbirth may be discouraged, as it is seen as weakening
the mother or interfering with natural processes. This cultural pressure can result in
women having traumatic birth experiences, which could have been mitigated with
appropriate pain management.

7.3 Economic and political influences

Economic and political factors interact with cultural and gender attitudes to shape
societal perspectives on maternal health. In economically prosperous societies, mater-
nal health is often prioritized through well-funded healthcare systems that provide
comprehensive services and support for expectant mothers. These systems are often
influenced by cultural values that emphasize women’s health and well-being, leading
to better maternal health outcomes.

In contrast, in economically disadvantaged regions, limited resources and cultural
norms that devalue women’s health can hinder the development of effective mater-
nal health programs. Political instability and lack of government commitment can
further exacerbate these challenges, highlighting the need for culturally appropriate
interventions that address these systemic issues.

Changing societal attitudes toward maternal health requires a concerted effort to
respect and integrate cultural beliefs and gender roles while prioritizing the health
and well-being of women and their families. Through education, advocacy, and cul-
turally and gender-sensitive policies, societies can create environments that support
maternal health and empower women, leading to healthier families and communities.

8. Challenges and opportunities in culturally sensitive maternal care

In the pursuit of improving maternal health outcomes worldwide, culturally sensi-
tive care has emerged as a crucial component. Understanding and integrating cultural
beliefs, practices, and social norms into healthcare delivery is essential for providing
effective and respectful care. However, the path to achieving culturally sensitive
maternal care is fraught with challenges. At the same time, these challenges present
unique opportunities for innovation and improvement in healthcare delivery. This
section explores the current challenges, the opportunities for progress, and the future
directions for advancing culturally sensitive maternal care.
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8.1 Challenges in culturally sensitive maternal care

One of the primary challenges in providing culturally sensitive care is the diver-
sity of cultural beliefs and practices across different communities [18]. Healthcare
providers must have a broad understanding of different cultural norms, values, and
practices related to childbirth and maternal health. In many cases, healthcare provid-
ers may lack the training or resources needed to effectively understand and respect
these cultural differences. This can lead to misunderstandings, miscommunication,
and a lack of trust between patients and providers.

Language barriers also pose significant challenges in delivering culturally sensitive
care. Effective communication is the cornerstone of quality healthcare. However,
failure to understand each other often prevent healthcare providers from fully under-
standing their patients’ needs or explaining medical procedures clearly. In maternal
care, this can lead to misunderstandings about treatment options, consent, and the
importance of follow-up care. Language barriers can also contribute to feelings of
isolation and anxiety among expectant mothers, particularly if they cannot express
their concerns or preferences.

Another challenge is the lack of widespread training in cultural competence for
healthcare providers. Many healthcare professionals receive limited education on how
to provide care that respects and integrates cultural beliefs and practices. Without this
training, providers may inadvertently impose their own cultural values on patients,
leading to a lack of trust and poor patient—provider relationships. The absence of
culturally competent training can result in a disconnect between healthcare systems
and the communities they serve.

Lastly, in many low-resource settings, healthcare systems are stretched thin with
limited staff, supplies, and infrastructure. These constraints make it challenging to
provide personalized, culturally sensitive care. Overburdened healthcare workers
may not have the time or resources to engage in meaningful conversations about
cultural practices or to accommodate traditional birthing practices. Additionally,
systemic biases within healthcare institutions can further marginalize certain cultural
groups, leading to disparities in maternal health outcomes.

8.2 Opportunities for advancing culturally sensitive care

Despite the challenges, there are significant opportunities to improve cultur-
ally sensitive care and enhance maternal health outcomes. One key opportunity
is the development of training programs that focus on cultural competence for
healthcare providers. These programs can educate providers about the cultural
beliefs and practices of the communities they serve, improving their ability to
offer respectful and effective care. Training can include practical skills, such as
communicating across language barriers, recognizing cultural stigmas, and incor-
porating traditional practices into care plans. By fostering cultural competence,
healthcare systems can build trust with diverse populations and improve maternal
health outcomes.

Collaboration with community leaders and traditional birth attendants offers
another opportunity to enhance culturally sensitive care. By working with individuals
who are respected and trusted within their communities, healthcare providers can
gain valuable insights into cultural practices and preferences. This collaboration can
facilitate the integration of traditional practices with modern medical care, ensuring
that cultural beliefs are respected while maintaining a focus on safety and efficacy.
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Technology also offers innovative solutions to some of the challenges associated
with culturally sensitive care. Translation apps, telehealth services, and culturally
appropriate educational materials can help bridge communication gaps and ensure
that patients understand their healthcare options. Mobile health (mHealth) platforms
can also be used to deliver culturally tailored health information, empowering women
with knowledge about their pregnancies and childbirth options [19]. These technolo-
gies can make culturally sensitive care more accessible, particularly in remote or
underserved areas.

Finally, community engagement is key to developing culturally sensitive health-
care services. By involving community leaders, traditional healers, and local organi-
zations in the design and delivery of maternal health programs, healthcare providers
can ensure that services are culturally appropriate and responsive to community
needs. Community-based interventions, such as health education workshops or
support groups for expectant mothers, can foster a sense of trust and collaboration
between healthcare providers and the communities they serve. These interventions
also provide a platform for addressing cultural stigmas and promoting positive
health behaviors.

9. Case studies of cultural influence on labor and delivery

Understanding the impact of cultural practices on labor and delivery through
detailed case studies provides valuable insights into the diverse approaches to child-
birth around the world.

In the remote Arctic regions of Canada, the Inuit have maintained traditional
childbirth practices closely tied to their cultural heritage [20]. The creation of birth-
ing centers in Inuit communities, such as the Rankin Inlet Birthing Centre, allows
women to give birth closer to home while still having access to medical care if needed.
These centers respect and incorporate Inuit cultural practices, improving maternal
and neonatal outcomes by providing culturally appropriate care.

In Guatemala, traditional Mayan midwives, known as comadronas, play a crucial
role in maternal healthcare, especially in rural areas [21]. Comadronas provide
prenatal care, assist with deliveries, and offer postpartum support using a combina-
tion of traditional knowledge and practices. Training programs enhance their skills
in recognizing complications and ensuring safe deliveries, significantly reducing
maternal and neonatal mortality rates.

Among the Maasai people of Kenya and Tanzania, childbirth is a communal event
supported by TBAs and elder women. Community health programs train TBAs in
basic medical skills and emergency care, facilitating timely referrals to healthcare
facilities [22]. This collaboration between TBAs and healthcare providers combines
cultural practices with essential medical interventions, improving maternal health
outcomes.

In the United Kingdom, the integration of water births into modern medical care
offers a culturally sensitive option for women seeking a natural childbirth experi-
ence. Hospitals and birthing centers have adopted water births as a standard option,
supported by trained midwives who ensure safety [23]. This initiative respects
cultural preferences while providing necessary medical oversight, leading to positive
outcomes for mothers and babies.

In the United States, the use of doulas has been integrated into modern mater-
nity care. Programs like the Doula Project in New York City incorporate doulas into
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hospital settings, providing culturally competent care that respects the preferences
and traditions of diverse communities. Research demonstrates that the presence of a
doula during labor leads to shorter labor times, lower rates of cesarean sections, and
higher satisfaction with the childbirth experience [10].

In Japan, birthing homes offer an alternative to hospital deliveries, blending
traditional Japanese practices with modern medical care [24]. These facilities are
staffed by midwives who provide a supportive environment for natural childbirth.
Birthing homes emphasize minimal medical intervention, use of traditional pain
relief methods, and incorporation of cultural practices. This model has gained
popularity and is associated with high levels of maternal satisfaction and positive
birth outcomes.

10. Conclusion

The journey toward enhancing maternal health care through culturally sensitive
practices is both a complex and rewarding endeavor. As we have explored, integrat-
ing cultural competence into healthcare delivery is essential for meeting the diverse
needs of expectant mothers worldwide. By acknowledging and respecting the cultural
beliefs and practices that shape women’s experiences of pregnancy and childbirth,
healthcare providers can build trust, improve communication, and ultimately
enhance health outcomes.

Collaboration is key in this effort. Partnering with community leaders and tradi-
tional birth attendants is essential for tailoring healthcare services to local customs
and preferences. Such partnerships ensure that care is culturally relevant and acces-
sible, building stronger relationships between healthcare systems and the communi-
ties they serve. Additionally, leveraging technology to bridge language barriers and
extend access to care, especially in underserved areas, can significantly enhance the
quality of maternal health services.

To achieve these goals, it is important to support community-based interventions
and policy initiatives that prioritize culturally sensitive care. Empowering women
through education and fostering environments that respect their healthcare decisions
are key steps toward improving maternal health outcomes. Continued research and
interdisciplinary collaboration will provide valuable insights for refining these strate-
gies and ensuring they remain responsive to cultural dynamics.

Ultimately, creating a healthcare system that is inclusive and equitable is vital for
delivering high-quality maternal care to all women, regardless of their cultural back-
ground. By embracing the rich cultural diversity and integrating it into healthcare
practices, we can build a future where every mother and child receives the care they
deserve, leading to healthier families and stronger communities. Through concerted
efforts in training, collaboration, innovation, and empowerment, we can move
toward a world where culturally sensitive care is not just an aspiration, but a reality
for all.
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Chapter3

Intrapartum Care and
Companionship during Labour and
Delivery in a Low-Resource Setting

Unice Goshomi, Owen Goshomi and Angelline Goshomi

Abstract

Companionship is deemed critical in calming and making women cognisant
of the physiology of labour and the associated coping mechanisms to be applied.
Accordingly, companionship has the ability to mitigate the disturbing experience
related to physical discomfort and severe pain inherent in the labour process.
Companionship is about being with the woman physically, thus facilitating the
tolerance of physical pain and emotional distress. While the practice of com-
panionship is associated with physical presence and is highly acceptable as good
practice worldwide, ‘physical presence’ has proved to be almost impossible to
achieve in low-resource settings due to infrastructure challenges. This leaves room
for identifying context-specific solutions while being mindful of not compromis-
ing the quality of care. Hence, the emergence of the concept of ‘psychological
presence’ where the woman feels connected to their companions away from the
bedside. This chapter aims to coin the concept of ‘psychological presence’ into
companionship.

Keywords: physical presence, psychological presence, companionship, low-resource
country, intrapartum care

1. Introduction

Labour pain is induced by uterine muscle contractions and cervical pressure from
the presenting part. This pain may manifest as intense cramping in the belly, groin,
and back, accompanied by a dull ache. Some women also experience soreness in their
flanks or thighs [1-3]. Additional sources of discomfort during labour encompass
pressure exerted on the bladder and bowels by the baby’s head, as well as the disten-
sion of the birth canal as the baby progresses through it.

All resulting nerve transmissions (visceral and somatic) are transported to the
dorsal horn neurons, where they are interpreted and conveyed to the brain through
the spinothalamic tract [1-3]. The transmission to the hypothalamus and limbic
systems facilitates the emotional and physiological responses linked to pain, like stress
and anxiety. There is available evidence that the presence of continuous support from
the woman’s partner, close family members, or friends favours good labour progress.
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Though there is no rule about who should accompany her, most importantly, it is
about her choice; that is the one the mother wants as her birth companion. In labour,
companionship will empower the pregnant woman to choose an individual of her
choice who is willing and able to assume the position of a companion [2-4]. However,
clear instructions to the companion are necessary to regulate the practices of compan-
ions and health professionals during labour companionship to prevent potential harm
to the labouring mother.

1.1 Birth/labour companionship
1.1.1 Benefits of companionship
1.1.1.1 Social support

A labour companion of choice during childbirth is crucial for improving women’s
birth experience and confidence to give birth [4, 5]. Companionship has been linked
with a number of benefits. The medical benefits of companionship have been recognised
within medical and social care [6]. The positive effect of friendship on wound healing is
evident in people with good social contacts who demonstrate faster wound repair than
those in social isolation. The importance of genuine connections cannot be understated;
for instance, having an active listener in one’s life, combined with the joy of shared
experiences, contributes to the overall enhancement of well-being. Emotional support
in the form of constant presence, reassurance, and praise, as well as information about
signs and symptoms of labour and the progress of labour, can be beneficial [5, 7].

Research has shown that individuals who lack social contact and those who do not
participate in social activities have been shown to be at risk of developing chronic
conditions. In a study conducted by Holopainen and Hakulinen [8], loneliness among
people who lack quality friendships, romantic partnerships, or other relationships
increases the risks of heart attack, stroke, and premature death.

A lack of companionship is not only associated with depressive symptoms but
it has also been proven to have a significant effect on physical health. Social isola-
tion has been linked to a variety of conditions, such as cardiovascular disease [5].
Companionship is therefore so necessary as it leads to a better enjoyment of life and
improved well-being.

1.1.1.2 Psychological support

The benefits of friendship are psychological as well. The companionate function of
friendship supports positive mental health and serves to support individuals during
stressful life events. Loneliness has been found to be negatively correlated with hap-
piness and perceived life satisfaction. Alcoholism, depression, psychosomatic illness,
and poor self-esteem are also more common among lonely people [6]. Loneliness is
also a factor in poor sleep patterns and could contribute to the progression of demen-
tia. Living a life of solitude can also contribute to a shorter life expectancy [8]. In
labour, a key component of achieving respectful maternal and newborn care is labour
companionship. Despite important health benefits for the woman and baby, there are
critical gaps in implementing labour companionship for all women globally [9].

Companionship can also help reduce stress by releasing endorphins, which are
hormones that make you feel good. Friends and family provide a space for us to share
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our joys and sorrows, express our passions, and find comfort in trying times [10].
Inner well-being is also greatly impacted by companionship.

1.1.1.3 Emotional support

Emotional support has been identified as a central aspect of companionship,
where companions provide reassurance, comfort, and empathy to the labouring
woman. This form of support is often seen as essential in reducing anxiety and
fostering a sense of security during the birthing process [4, 11, 12]. Companionship
care provides a support system where burdens are shared and problems are solved
together. Carers actively create opportunities for social engagement and commu-
nity involvement. With this aim, our skilled carers play a pivotal role in preventing
isolation [5]. Providing a positive perception to the mother to not regard labour as
a painful process but rather as the process of giving birth to another human being.
Supported by someone who is physically present. The continuous physical presence
of a trusted person provides the mother with both emotional and practical support.
This constant presence is associated with increased confidence and reduced feelings
of isolation during labour [13].

1.1.1.4 Advocacy

It is argued that advocacy as a critical element of companionship, where the
companion plays a role in ensuring the mother’ preferences are communicated
and respected by the medical team, empowers women by giving them a voice dur-
ing labour and delivery [12, 14]. The author identified that companions often act
as advocates for the mother, ensuring that her preferences and rights are respected
during labour. This advocacy plays a crucial role in protecting the mother’s autonomy
and ensuring that medical decisions align with her wishes [4]. It has also been noted
that advocacy in companionship includes aiding in communication between the
mother and healthcare providers, facilitating better understanding and coopera-
tion. This support helps ensure that the woman’s needs and concerns are addressed
promptly and effectively during labour [11, 15, 16]. Ultimately helping the labouring
mothers in making sound decisions, helping the mother navigate medical choices,
and advocating for informed consent. A process that assists mothers in feeling more
in control and less overwhelmed by complex medical interventions [4]. Keeping the
woman conversant about the progress of her labour is critical. The woman and her
companion have the right to know what is happening to the progress of their labour
and the condition and that of the baby. Counselling the woman and her companion is
about continuing care, which includes physical care, comfort, and emotional sup-
port. Inform the woman and her support person early in labour, before it becomes too
painful, on what to expect. They should be aware that the contractions will become
stronger and closer together when labour progresses towards delivery [1, 2]. Reassure
the woman and their support that you will also be available for them [1, 2].

1.1.1.5 Pain management

The authors highlighted that companions through physical touch and emotional
reassurance help in managing labour pain. Techniques such as massages, verbal
encouragement, and breathing exercises facilitated by companions contribute to
reducing the perception of pain and the need for medical interventions [11, 15].
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1.1.1.6 Improved maternal outcomes

According to Yaya et al. and Waterhouse and O’Connor [9, 10], companionship
during labour is associated with improved maternal outcomes, such as reduced rates of
caesarean sections, fewer interventions, and shorter labour durations. Companionship
was linked with enhanced physiological and psychological well-being in mothers.

1.2 Sources of companionship in labour
1.2.1 Birth partner

A birth partner is often the spouse or a close family member, as a common form of
companionship. Birth partners are integral in providing both emotional and physi-
cal support, reinforcing the mother’s comfort and reducing feelings of vulnerability
during labour [10, 11].

1.2.2 Doula support

The authors recognised professional doulas as specialised companions trained
to provide continuous support during labour. Doulas assist with non-medical care,
helping to reduce stress and offering comfort techniques, and are often linked with
improved maternal outcomes [10, 12, 14].

1.2.3 Midwifery companionship

The authors noted midwifery companionship as a form that combines medical
expertise with emotional support. This dual role helps mothers feel cared for holistically,
contributing to positive birth experiences and enhancing the sense of safety [12, 14, 17].

1.2.4 Peer companionship

Peer companionship, including friends or community members, was identified
by the authors as an informal but crucial form of support. Peers provide emotional
closeness and familiarity, which can help reduce anxiety and create a sense of shared
experience [11, 15].

1.2.5 Family member support

The authors discussed family member support, often from mothers or siblings, as
another significant type of companionship. Family companions provide emotional
bonding, cultural support, and practical assistance during labour, which can be par-
ticularly comforting for women [9, 11, 15]. The literature revealed issues to do with
companionship having benefits to the pregnant outcome and emphasised physical
presence, which is possible when the environment permits, but did not consider the
low-resource income countries where there is no such space. Hence, the purpose of
this study was to explore the meaning of companionship in a low-resource country.

1.3 Methodology

A study site is a natural setting where participants with characteristics describing
the phenomenon under study are found [13, 16]; as such, this study was carried out
between 15 and 30 September 2024 at a public health institution in a low-resource
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setup. The reason for choosing this setup is because it did not have space for allowing
birth companions of choice to be with their loved ones in labour. The researchers
wanted to understand what a birth companion meant to both the mothers and their
carers and how the carers and labouring mothers practised the concept of compan-
ionship in labour, drawing from their experience in a setup where it is difficult to
create a space for such to happen.

Purposive sampling is associated with detecting and engaging participants with fea-
tures that enable them to address the study’s aims [17-20]. A purposive sampling approach
was used to obtain study participants with experience in the area of investigation [21].

A purposive sampling design was used, as it was ideal to choose participants with the
required characteristics of the phenomenon of concern. The midwives working in the
labour ward and those in the admission ward are the ones dealing with labouring mothers,
and the mothers are the ones needing psychological and emotional support. Hence, both
the mothers and the midwives’ experiences would reveal what they experienced during
their interactions in the context of companionship in labour in a difficult and unconducive
set. The present study employed a phenomenological study to explore the experiences
among postnatal women and their carers towards companionship in labour in a public
hospital in a low-resource setup. Two focused group discussions were carried out: one
with 10 healthcare workers, five from the labour ward and five from the admission ward.
The second focus group discussion was carried out with eight postnatal mothers.

1.3.1 Recruitment of participants

The process of enrolment and fortifying informed consent comprised providing
potential participants with a participant information sheet offering and debriefing
on the aim of the study and informing participants why they have been selected [20],
after which written consent was attained. The present study is qualitative, using a
phenomenology design ideal for exploring experiences [19]. To select the participants
into the study a selection criterion was set. That is for the midwives to qualify for the
study they had to, working in maternity for two years, either working in the labour
ward or admissions but were on duty when the women in the postnatal ward were
labouring. The midwives who participated in the study were randomly selected
using the duty roster as a sampling frame. The researchers wanted to understand
and interpret the concept of ‘Being and Time’. This appeared that this was ideal for
the researchers to develop questions which were centered around having someone
of choice during labour. For example, ‘Tell me what it means to be with someone of
choice being there for you whilst you were labouring’ The flow of the conversion was
determined by the responses which were coming up. This was to understand what
these women think, feel and understand being accompanied in labour in a setting
without the required resources and what it means to be in the situation at that par-
ticular point in time inherent in the individual’s beliefs [19, 20].

1.4 Data collection

A phenomenological design permits specific ways of collecting data [19, 20, 22, 23];
a key method is semi-structured interviews, which the researcher implemented for the
present study. In this instance, semi-structured interviews permitted further explana-
tion of mothers’ and their carer’s experiences of implementing the companionship con-
cept in an unconducive setting and the alternative strategies in such an environment,
which could facilitate companionship in labour without compromising its benefit.
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The reputation of interviews as a data collection instrument is founded on the
strategies that produce accounts within a social setting, such as maternity wards,
where this data was collected and perceived to represent the reality [22, 24] of com-
panionship in a low-resource setting. As a result, the interviews generated real experi-
ences of implementing companionship in labour from the participants’ world [25].
The interviews are therefore assessed in association with the environment where data
is generated about the possibility of implementing companionship in a low-resource
setting, which is not conducive, and the culture revealed by participants’ construct
of reality [26, 27] and making the interviews appreciated as real instruments in data
collection [28] in a social and natural setting of labour and delivery. Interviews are
perceived as being influenced by social dynamics and cannot be divorced from the
social context [29]; hence, they were a relevant data collection method for this study.

One topic guide was used to guide the Focused Group Discussions (FDGs) for
both postnatal mothers and their carers to focus in-depth interviews on their experi-
ences of implementing companionship in a low-resource setting [27, 30, 31]. The
FDG for healthcare givers lasted 45 minutes, whilst that for postnatal women lasted
35 minutes. It is argued that the FDGs can be explored in the participants’ beliefs,
experiences, understandings, and inspirations concerning specific issues [32], such
as that of companionship in labour in an unconducive setting. During the FDGs, the
researchers penetrated superficial descriptions by probing changing topics, varying
the omissions, and confirming earlier points that have been discussed. It appeared
that the FDGs were helpful in that the collaborations among interviewees were very
lively and produced very credible information. There was a lot of teamwork among
the interviewees to such an extent that by the end of the 40-minute session, the same
issues were coming up over and over again, which determined the stopping of the dis-
cussions. That transpired in all the two groups. According to Stewart and Shamdasani
[33], guidelines received much attention to inspire all participants to dialogue and to
contain individuals who tried to dominate the discussions. A clear benefit was that it
assisted the researcher to mine data from various individuals in a short space of time.
FGDs are a technique of generating qualitative data that involves a small group of peo-
ple in a focused group conversation about a certain topic or collection of topics [34].
Companionship in labour this time. Hayward et al., Israel et al., and Cornwall and
Jewkes [35-37] believe in FGDs as a technique whereby a researcher generates data
from a group of individuals to debate on a specific topic, looking to gain an under-
standing of complex personal experiences, beliefs, perceptions, and attitudes related
to a characteristic group of participants through a controlled interaction. Accordingly,
FDGs are often utilised as a qualitative strategy to get an in-depth understanding
of societal issues [38, 39]. The group frequently comprises of six to twelve people,
depending on the researcher’s assessment of the characteristics to be covered [40, 41].
Accordingly, for the two FDGs, the participants were selected from all the three shifts
in order to explore whether the challenges were different for a specific shift.

1.4.1 Data collection process

To hold the weight on the issue at hand of companionship implementation chal-
lenges, the researcher created a focus group discussion topic guide that included
a series of generic questions that sought responses to the researcher’ queries. The
researcher used a recorder for audiotaping and a form which presents issues for prob-
ing. The questions were all open-ended to permit the participants to freely elaborate
their views as much as possible. Since most of the questions were designed by the
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researcher before getting into the field, there was a lot of refinement during the test-
ing of the instrument as the reality of the FDGs evolved.

Before beginning the FGDs, the drive of the study and the process were elucidated
to make the participant feel comfortable and relaxed, empowering them to deliber-
ate their views without restrictions [21]. Such a tactic aided both the participants
and the researcher to generate rapport and to enable the participants to offer their
comprehensive understanding of companionship in labour and ensure the genera-
tion of quality data, as the researcher-participant relationship encompasses the real
process of data collection [42]. The credibility of the questions lies in the questioning
technique and the wording of the questions to be able to identify the participants’
experiences and the motive behind their behaviour in addressing their challenges
[34] related to employing the concept of companionship in labour. For example, the
initial questions focused on the participant’s knowledge of companionship in labour:
“What do you know about companionship in labour? On views, “What are your views
about on challenges faced in implementing companionship in labour for you?” and for
practices. “Which skills do you think you have acquired for you to feel that you have
benefited from companionship in labour?” and for social processes “Tell me about
the social interactions which you were involved in to facilitate companioship during
your time in labourward and / admission. The continuousness of the process relied
on the individual’s response [43-45]. The questions were expressed in such a way so as
to be as neutral as possible [45]. However, the interview process worked through the
mutual trust which had developed between the researcher and the participants. The
researcher was conscious to the types of interrogations she enquired in an effort to
motivate the participants to truly picture their thinking. Such a method is believed to
yield worth and trustworthy information, which was the purpose of the present study
[35] In the present study, the researcher wrote memos to capture any situation and
idea rising during the research process [34]. According to [36]. Memos were written
throughout the process and organised and to contain the date it was developed, an
idea, hypothesis or question connected to their interview questions, emerged themes
[21, 35] posits that, individuals react according to the meanings that they give to their
acts and to the actions of others”. This assisted the researcher in understanding vari-
ous actions by different mothers and carers towards companionship in labour.

1.5 Data analysis

Guba [46] defines data analysis as an action of collating and unifying raw data
in a way that facilitates the production of meaningful information. The main goal
of carrying out a study is to translate data into findings. According to Merriam and
Tisdell [47], qualitative research is inductive. Data analysis is a systematic process
of ordering, bringing direction, and making sense out of the gathered data for
informed decision-making [48, 49]. This study implemented a thematic data analysis
approach, a qualitative data analysis method that includes reading through a data set
and detecting upcoming themes [50]. Accordingly, Clarke and Braun [51] proposed a
six-phase framework for undertaking a thematic analysis: Step 1: Becoming familiar
with the data. Step 2 is to generate initial codes. Step 3: Search for themes. Step 4:
Review themes. Step 5: Define themes. Step 6: Write-up. In relation to Bryman [20],
areas of interest that resulted included socio-demographic factors, knowledge and
awareness factors, attitudes and beliefs, perceptions, and service-related factors, and
these need to be processed into workable themes in line with Clarke and Braun [51] as
is presented below.
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1.5.1 Step 1: Becoming familiar with data

To the first one, Bryman [20] adds that it requires the researcher to organise and
prepare the data for analysis through transcribing interviews, optimally scanning
material, and cataloguing each visual material, among others. In order to satisfy this
step, the researcher scribbled notes from the postnatal mothers and the midwives’
experiences in a notebook and also typed notes and transcribed verbatim of inter-
views done in the field. I also started to listen over and over again before transcribing,
and this was done by three researchers and then, I read and reread the transcripts to
familiarise myself and understand the issues coming up. At this stage, we also began
to write down early impressions coming up from the data.

1.5.2 Step 2: Generation of initial codes

The second step, according to Clarke and Braun [51], is to generate initial codes.
At this stage, the three researchers began to organise research data generated from the
participants in a meaningful and systematic way. Volumes of data were reduced into
very small chunks of meaning. The researchers used open coding, which allowed them
to develop and modify codes as we worked through. This is opposed to pre-set codes,
which are set before analysis and are fixed.

1.5.3 Step 3: Search for themes

Maguire and Delahunt [52] posit that a theme is a pattern that reveals characteris-
tics of something significant or interesting about the data and/or research question.
Braun and Clarke [53] elucidate that there are no hard and fast rules about what
makes a theme. A theme is categorised by its significance. We examined the codes that
arose, and some of them clearly fit together into a theme. For example, we had several
codes that related to the ‘definition of companionship’, ‘types of companionship’ and
‘benefits of companionship’ Alternative ways of companionships were collated into
initial themes accordingly. By the end of this step, the codes had been organised into
broader themes that seemed to say something specific about this research question.
The themes were predominately descriptive as they described patterns in the data
relevant to the research question.

1.5.4 Step 4: Review themes

In this stage, the researchers reviewed, modified, and developed the preliminary
themes that were identified in the previous step. The aim was to understand whether
these were meaningful and made sense, and the researcher also aimed to understand if
the data was relevant. The researcher also worked on whether the themes were coherent
and distinct from each other and also if there were themes within themes (subthemes).

1.5.5 Step 5: Define themes

This step entailed the final refinement of the themes and the aim, according to
what Braun and Clarke [53] called to ‘. identify the ‘essence’ of what each theme is about’
In that regard, the researcher wanted to understand what each theme was saying and,
if there were sub-themes, how they interacted and related to the main theme? And
how do the themes relate to each other?
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1.5.6 Step 6: The write-up

The researchers came up with various drafts collaboratively. The aim was to cap-
ture as much detail as possible from the research process. The 5 steps described above
were very useful in getting to this stage. In addition to the production of this chapter,
some journal articles will be generated from the research.

1.6 Findings

Four themes emerged from this study: “The knowledge of companionship labour’,
which is described in terms of understanding what it is and the source of information;
‘Alternatives ways of offering companionship in labour’, ‘Benefits of companionship),
‘Evolving nature of the companionship in labor’ of choice in labour, each with their
own subthemes. All these themes showed their connectedness in that for one to talk
about companionship in labour, they should be able to have the knowledge of the
nature of the concept. This will make it possible to identify it through its characteris-
tics. For the individual to choose or adapt to what is possible, one should be aware of
the factors determining its applicability.

1.6.1 Knowledge towards companionship in labour

In this study, it has been revealed that both the pregnant women and midwives
are aware that companionship in labour and birth is having someone chosen by the
pregnant woman to give them support throughout labour. Knowing about what
companionship in labour was about and the source where the information was
received from. The mothers also indicated that the source and depth of knowledge
is critical, and when some of these women receive information they perceive as
inadequate, they look for it. If the information is of much interest to them, they
can leave the place without seeking understanding and look for it somewhere
to quench their curiosity. Besides, there are those mothers who rely more on
the information the carers give them and get satisfied accordingly. Hence, it is
revealed in this study that pregnant women get information from both the carers
and the internet. As revealed in the following verbatim by PNW1 and PNW3,
respectively.

_..Companionship in labour when a labouring woman is allowed ... having someone
who assist to be able to go through labour without problems, I learnt about this from
the antenatal clinic and read about it on internet,,,,, I got interested in it and I had
not heard about it before, that’s what I came to know more about it morve.... in the
antenatal clinic they do not give you much except that of having someone to be with
you in labour.... And it part of quality care ...; (PNW1)

“What I know is that from the antenatal care clinic we were told that we can bring
anyone we want to be with us when we get in labour but I don’t know much about it
... and I am not sure whether I have said is correct.......... > (PNW3)

Knowing about companionship in labour among midwives is about understand-
ing its purpose and learning about it. Being aware of the concept could be through
capacity-building workshops and peer sharing. Some of the midwives defined it from
a quality care perspective; besides having a companion of choice, they can also see
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it as part of respectful maternity care and a quality care measure, as revealed in the
following two quotes, LMW?2 and AAMW]1, respectively.

Companionship is about the support the pregnant woman received from anyone
whom they would have chosen to be with them throughout labour and to my under-
standing this is part of respectful maternity care I learnt about this from a capacity
building workshop on Respectful Maternity Care workshop LMW2.

What I know about companionship is about .... having someone by the side when
in labour to encourage you pull through labour to make it tolerable and improve the
quality of care ....... According to what my colleagues taught me (AdMW1)

1.6.2 The challenges associated with companionship in labour

The types of companionship emerged when the mothers and midwives were
describing the challenges of space and provision of privacy and confidentiality, policy
barring those accompanying those women in pregnancy; there were challenges of
policy implementation associated with exclusion of companionship. The women,
because of this policy, viewed it as violating their right to companionship. Violation of
the companionship right emerged to be associated with pain and stress, as revealed in
the following quote by PNW2.

When you come from home you are in pain and you are accompanied by your
husband, mother sister or friend you are told they are not allowed in The moment
you reach admissions you ave asked to take your bags inside leaving the one who came
with you outside. They are asked to go back home and come back during visiting us to
check on where you have been admitted. Chasing my companion of choice is violating
my rights, it stresses me making me anxious and angry. At least allow them to reach
the admission door carrying my belongings and place them at the appropriate place.
How painful and stressing to hear the security guard or the cave giver chasing away
someone who have accompanied you without even knowing your condition. (PNW2)

Besides stress associated with policy, there is fear associated with being perceived
as left alone. Though, at times the policy is flouted, the regulations are followed when
the woman is accompanied by their mother.

As reflected in the following statement by PNW 3.

I came with my mother and she was allowed in labour ward and told not look at
other patients as she got in carrying my belongings but I did not want her to leave me

alone making me feel afraid of being alone (PNW3)

With husbands being affected by the challenge of privacy as reflected in the fol-
lowing statements by PNW4 and AAMW 4, LMW, respectively.

Most of us we come with our husbands and find it is very difficult to let them in in
the presence of other women who are naked ‘(PNW4)

‘Most of patients are naked......There is no room for that we do not have privacy the
companions will violate the rights of other patients so we do not allow them they go
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home and come during visiting our just to check on wherve their patient is they will

‘Most of patients ave naked....... There is no room for that we do not have privacy in
labour ward there are glasses which makes it possible for the client in the next cubicle
peep will violate the rights of other people’s wives so we do not practice companion-
ship here ....... The husbands are asked to go home and come during visiting hour
Just to check on where their patient is they will only see them after delivery....... In
post-natal’. (LMWS5)

Some challenges that emerged were associated with a shortage of staff, which
needed the midwife to leave admissions unattended as they referred patients to
the labour ward. The patients will then be expected to carry their bags, which at
times is difficult because of pain. Due to this challenge, some midwives will allow
the accompanying individuals to sit on the bench outside so that they can assist
them with carrying patients’ bags to labour and allow intermittent companionship
as well.

“We were having problems with patients carrying their bags after sending those who
accompanied the patients away and at times you are the only one here and you have
to take the women to labour carrying their bags which they will put on the floor
and respond to pain and pick it when the pain goes and takes longer to walk them

to labour ward. We do not allow them in because the environment is not conducive
.... They sit on the bench outside the admission entrance and then assist their relative
to go to labour ward and sit at the foyer until their patient is made comfortable’
(PNW'5)

1.6.3 Alternative ways of implementing companionship in labour

The theme of alternative ways of implementing companionship in labour emerged
when both the women and the midwives were discussing the challenges associated
with offering companionship in labour.

1.6.3.1 Physical presence companionship in labour

When companionship is about having the individual with the mother throughout
their labour, it is called physical presence. The issue of physical presence also appeared
to be addressed through the phone and served the same purpose with an individual
who is in close proximity, as reflected in the following statement by PNW 7.

Myself when I came to labour I was the only one in labour for a long time and when
I got there my husband was allowed to stay with me .... We were put inside a curtain
and was asked to wait outside when three other women came in an ambulance and
that’s when we got separated............ here I am alone .... but I was on the phone also
showing him videos and he continued to reassure me and felt his presence (PNW?7)

However, it emerged in this study that if the environment permits physical pres-

ence in companionship, labour is possible and provides the necessary benefits. This is
revealed in the following statement by PNW 5.
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With my first baby I was in a private clinic ...... there was that privacy and we were
left the two of us to feel our joy and pleasure of this journey together... I felt a genuine
connection to my husband when I started labouring and he was with me rubbing my
back listening to music together...., That feeling of being together combine with joy

of shared experiences, contributes to the overall made me feel special the praise and
shared information praise, information the. I was so relaxed that I did not notice that
labour was over in n time. ............. Felt calm and loved though its different now ......
here I am alone .... He brought me here and felt sad when he was leaving ......but
promised to be with me (PNW 5)

1.6.4 Psychological presence companionship in labour

Psychological presence is about knowing that there is someone available who can
be contacted if need be. The woman finds satisfaction in knowing that her labour
companion has not been chased away. This happens when the labouring women accept
that the environment does not allow their companion to be physically available for
them. Even if they are to be chased away, at least this should happen with the woman
not hearing it. That feeling alone will allay the anxiety and fear related to labour,
producing the same effect with a companion who is present. This could be deemed as
a complete psychological presence, as revealed in the following statement by PNW4.

At least do not chase them away whilst I hear give them some to sit so that at least
in my mind I have the comfort of knowing that there is at least someone there for me
nearby and they can be called if anything happens to me I have support nearby. We
know that there is no private space for me to have my husband or partner in. That
psychological presence is what is critical I will feel their presence even if they will go
away but my brain will vegister that I have someone there for me (PNWA4)

1.6.5 Intermittent presence companionship in labour

Intermittent presence companionship is associated with the combination of
psychological and physical presence. This could be described on a continuum of
physical-psychological presence. This means that at one point, the labour companion
is there physically, and at one point, they are not with the labouring woman, but the
labouring woman knows that they are nearby without even seeing them. The separa-
tion comes when the woman enters admissions for examination and comes together to
share the results or is accompanied to the labour ward.

As reflected in the following statement by PNW 6.

At least allow them to be nearby so that when I come out of admissions I am able to
talk to them and accompany me to labour ward carrying my things and give them to
the labour ward midwife ....... (PNW6)

Or if labour is not yet advanced, allow the woman to be with their companion
outside admissions or the labour ward until a time she feels she needs to come back
and be continuously monitored in labour. As revealed in the following statement

Allow me out of the examination room .......... and allow me to go back to be with the
person who have come with me if the labour is not to painful I will be coming in out
and when the pain become severe I will come back PNW 1
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Or the companion sits in the labour ward foyer where the woman will be moving in
and out of the labour ward to be with their companion, as reflected in the following
statement by AdMW?2

* It depends on who is there for me I allow the companion to sit on the bench and
allow the woman to move in and out as long as they are able to do so until they are
seen and then then to labour wavd I can either carry the bags or ask the velatives to
carry the bag to labour ward... and can wait as long as they can in the labour ward
foyer (AdAMW?2)

1.6.6 Transit companionship in labour

The study results also revealed the accompaniment associated with being with the
woman as they are on their way to the labour ward and block the one accompanying
the woman at the door. This type of companionship in labour only occurs outside
the institution. Blocking the person accompanying the women in labour is described
by women as a violation of their rights to quality care and likened to chasing away
companions and the most stressful scenario, as revealed in the following statement
by PNW 2.

When you come from home you are in pain and you ave accompanied by your hus-
band, mother sister or friend, the moment you reach admissions you are asked to take
your bags inside leaving the one who came with you outside. They are asked to go back
home and come back during visiting us to check on where you have been admitted.
Chasing my companion of choice is violating my rights. At least allow them to reach
the admission door carrying my belongings and place them at the appropriate place.
How painful and stressing to hear the security guard or the cave giver chasing away
someone who have accompanied you without even knowing your condition. (PNW2)

1.6.7 Benefits of companionship

According to this study, there are several benefits of companionship in labour,
such as promoting patient relaxation, feeling empowered, alleviating anxiety,
and building trust in the environment. As reflected in the following statement by
PNWS5.

With my first baby I was in a private clinic ...... there was that privacy and we were
left the two of us to feel our joy and pleasure of this journey together.... I felt a genuine
connection to my husband when I started labouring and he was with me rubbing my
back listening to music together...., That feeling of being together combine with joy

of shared experiences, contributes to the overall made me feel special the praise and
shared information praise, information the. I was so relaxed that I did not notice that
labour was over in n time. ............. Felt calm and loved though its different now ......
here I am alone .... He brought me here and felt sad when he was leaving ......but
promised to be with me, he would talk to nurses and doctor on my behalf and facili-
tated my understanding where I missed or not understand explanations (PNW 5)

In this study, it emerged that companionship is associated with a feeling of safety,
relaxation and protection, as revealed in the following statement by PNW 1 and
LMWA4, respectively.
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I Felt safe, velaxed and protected when I had my mother with me in labour (PNW 1)

I have observed that when labour ward is not busy and allow the women to be with
their companions the woman is very happy and even talking and laughing together
but the moment the companion goes they start crying and seeking attention from
you... when you get in the cubicle they are quiet and what you to hold their hand rub
their back and stay with them. (LMW4)

1.7 Discussion
1.7.1 Psychosocial characteristics of companionship in labour

Companionship has been viewed as the most powerful component of respect-
ful maternity care, which improves the quality of labour and birth management in
pregnant women. Similarly, both the postnatal women and midwives acknowledge
that accompaniment reduces stress and provides emotional support [4, 11, 12, 14, 15],
communication support [4, 11, 12, 14-16], decision-making [4], and pain manage-
ment [12, 14, 16], which emerged as psychological support, which includes increased
satisfaction with labour [12, 14, 16]. Hence, it could be concluded that the concept of
a labour companion has to do with psychosocial concepts as revealed in the literature
and the present study.

1.7.2 Benefit of labour companion

The benefits that emerged in this study appear to be matched to those already
known in the literature, which are matched with its psychosocial characteristics
[9-12, 14, 15].

1.7.3 The impact of environment on implementation of companions in labour

In this study, it has emerged there were challenges with implementing companion-
ship due to the type of environment the woman is labouring in. It appeared that the
environment poses challenges, which forces those involved to come up with mitiga-
tory strategies. These new approaches to implementing companionship in labour
brought up the issues with presence being critical, issues to do with physical presence,
which involved a complete accompaniment where the person accompanying the
pregnant woman is defined by being there throughout labour and delivery. The issue
of physical presence has been described in literature [5-12].

The present study brought up the concept of ‘psychological presence’ for the first
time in literature. Though the concept of psychological presence emerged to bring
similar effects when the labouring woman is able to continuously communicate with
their companion on the phone and have video calls. Whilst the issue of the woman not
being able to be with the labouring woman. Similarly, when the woman is psychologi-
cally and emotionally attached to their labour companion, the benefit is similar to that
of physical presence, and this could be facilitated through voice and video calls. In this
study, there emerged the framework of psychological presences which describes the
interrelatedness of companionship implementation from a physical and psychological
perspective on a continuum of physical and psychological presence companionship
(intermittent companionship, transit companionship).
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1.8 Contribution of this study

» Companion in labour is about sharing emotions and feelings between the preg-
nant woman and someone concerned about them.

¢ The study created a labour companion framework.

* Voice and voice call with a companion of choice is an effective labour companion.

Limitations of the study

The study used a single research site to represent the low-income setting and needs
to be carried out on a larger scale.
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Chapter o4

Disrespect and Abuse during
Childbirth in Public Health
Facilities, Ethiopia

Ahmedin Aliyi Usso

Abstract

Maternal mortality and morbidity can be significantly reduced by providing
compassionate and respectful care during childbirth. However, there is limited
information on the prevalence of disrespect and abuse during childbirth in eastern
Ethiopia. This study aimed to assess the level of disrespect and abuse experienced by
women who gave birth in public health facilities in eastern Ethiopia. The study found
that 77% of women who gave birth at public health facilities in eastern Ethiopia expe-
rienced disrespect and abuse during childbirth. Encouraging all pregnant women to
attend antenatal care visits and enhancing the quality of health care services provided
at night in all health facilities would be critical for preventing and mitigating disre-
spect and abuse, as well as their negative implications.

Keywords: disrespect and abuse, respectful maternity care, childbirth, health facilities,
Ethiopia

1. Introduction

Respectful maternity care, which includes dignity, privacy, and confidentiality, is
a fundamental human right for every woman across all healthcare facilities. This type
of care ensures informed choices and continuity of healthcare while safeguarding
women from harm and mistreatment [1, 2]. It is a crucial aspect of quality maternity
care [3]. Disrespectful and abusive treatment toward women during childbirth is a
violation of their human rights. It can negatively impact institutional birth coverage
[1, 4], leading to increased risks of maternal and newborn mortality, particularly in
sub-Saharan African countries (SSA).

While the proportion of births attended by skilled professionals has improved in
higher-income countries over the past decade, low- and middle-income countries
(LMICs) still have low coverage of skilled birth attendance [5, 6]. For instance, in 2018,
the global proportion of skilled birth attendance was 81%, with almost 100% in higher-
income countries, 82% in Southeast Asia, 60% in sub-Saharan Africa (SSA), and only
48% in Ethiopia [6, 7]. Poor quality services and mistreatment by healthcare providers
in facilities may contribute to the low coverage of skilled birth attendance [8, 9].
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Figure 1.
Maternal mortality ratio per 100,000 live births in sub-Saharan Africa and Ethiopia.

Maternal mortality is a significant public health issue in developing countries,
especially in sub-Saharan Africa (SSA) [10]. Ensuring the presence of skilled birth
attendants during childbirth is a crucial strategy for preventing and reducing mater-
nal mortality in these countries [11-13]. According to data from 2020, approximately
287,000 maternal deaths occurred annually in the world due to birth-related com-
plications, with 95% of these deaths occurring in low- and middle-income countries
(LMICs). More than 70% of these deaths, amounting to 545 per 100,000 live births,
occurred in SSA, and 267 maternal deaths per 100,000 live births were recorded in
Ethiopia in 2020 [14] shown in Figure 1. The higher rates of maternal mortality in
these regions were associated with low rates of skilled birth attendance in developing
countries [6, 10].

The Ethiopian government’s health sector transformation plan based on the
sustainable development goals (SDGs) aims to reduce maternal mortality to 70
per 100,000 by 2030 [15, 16]. Achieving this target requires improving the quality
of maternal healthcare services by providing respectful maternity care at every
woman’s interaction with health facilities [17]. Improving respectful maternity
care has been identified as a potential strategy to prevent and reduce maternal
mortality, which can be accomplished by increasing the coverage of skilled birth
attendance [3, 18].

2. Disrespect and abuse during childbirth

Respectful and abusive behavior during childbirth are serious violations of
women’s human rights and a sign of substandard care. Factors contributing to this
issue include challenging circumstances in the healthcare system and the sociocul-
tural environment that enables such behavior. Providers may resort to disrespectful
and abusive tactics when feeling overwhelmed and powerless, as reported by one
study [19].

Disrespect and abusive behavior during childbirth in healthcare facilities may
include physical abuse, extreme humiliation, and verbal abuse, as well as unapproved
medical procedures, lack of confidentiality, inadequate informed consent, denial of
pain relief, serious breaches of privacy, refusal of admission to healthcare facilities,
neglect leading to life-threatening complications, and detention of women and their
newborns due to inability to pay [20].
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2.1 Adverse effects of disrespect and abuse during childbirth
Disrespect and abuse can have several detrimental effects.

¢ It can be a violation of human rights that undermines women’s citizenship and
autonomy.

e It can reduce satisfaction and trust in the healthcare system, ultimately resulting
in unfavorable health outcomes.

* It can have a direct impact on adverse health outcomes.

* It can have negative economic consequences [21].

2.2 Respectful maternity care

It is important to realize that the absence of disrespect and abuse during childbirth
does not equal respectful maternity care; instead, high-quality, woman-centered care
requires intentional effort and should be a top priority for healthcare providers and
systems [22, 23]. To this end, advocates have called for respectful care and protection
for all childbearing women, especially those who are marginalized and vulnerable,
such as adolescents, ethnic and racial minorities, and women with disabilities. The
Respectful Maternity Care movement typically promotes a patient-centered approach
grounded in respect for women’s basic human rights and supported by clinical
evidence.

There are seven rights that women have during childbearing:

¢ Freedom from harm and mistreatment

e Access to information, informed consent, and the ability to make choices,
including the right to choose a support person whenever possible

* Confidentiality and privacy

* Dignity and respect

* Equality, freedom from discrimination, and equitable care
* Timely healthcare and the highest attainable level of health

e Liberty, autonomy, self-determination, and freedom from coercion
(See Table 1) [23].

2.3 Impact of disrespect and abuse during childbirth
The extent of disrespect and abuse in eastern Ethiopia was 77.0%, with similar

levels observed in Addis Ababa (78%), and 98.9% in Arba Minch, Southern Ethiopia,
Wollega, Eastern Ethiopia, and western Ethiopia (74.8%) [24, 25]. In the Oromia
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Reported types of disrespect and abuse during childbirth Frequency (n) Percentage (%)
1. Physical abuse 142 26.8
Health provider physically hit or slapped mother 99 18.7
Health provider verbally insulted mother 120 226
Care provider separate mother from baby without indication 50 94
Supportive staff insult mother and her companion 50 94
Provider denied mother from food or fluid without indication 89 16.8
Providers did not permit mother to choose a position for birth 96 191
2. Non-confidential care 252 47.5
Care providers did not use covering to protect mother privacy 177 334
Providers discussed mother’s privacy in a way other could hear 105 198
3. Non-informed consent care 259 489
Provider did not introduce himself/herself to mother 259 489
Providers did not explain the findings of mothers’ 67 12.6
Providers did not explain to mother what is done and to expect 67 126
Providers did not encourage the mother to ask questions 86 16.2
Provider did not respond to mother’ question with politeness 99 187
Provider did not obtain consent before a procedure 233 44.0
4. Non-dignified care 135 25.5
Health providers shout at or intimidate mother 135 25.5
Health providers made negative comment about mother 111 20.9
Providers not allowed mother’s companion into delivery room 115 21.5
5. Abandonment of care 53 10.0
Providers ignored or abandoned mother when called for help 53 10
Mother gave birth alone because providers not present 11 21
6. Discrimination 29 5.5
Provider discriminates against mother by educational or economic status 29 5.5
Provider discriminates against mother by resident area 16 3.0
Providers discriminate against mother because of her age 10 19
7.Detention in health facilities 13 2.5
Mother’s discharge postponed until facility bills paid 9 17
Mother detained in a health facility due to the damage to the property 4 0.8
Table 1.

Seven categories of disvespect and abuse with respective verification criteria.

region Bale zone, the prevalence of disrespect and abuse was 37.5%, 17.5% in Addis
Ababa, and 67.1% in Bahir Dar, Amhara regional state (Figure 2) [26-30].

Among women who experienced disrespect and abuse, non-informed consent
care (48.9%) was the most common category, with the provider not introducing
themselves to the woman and her companion (48.9%) being the most frequently
reported form of disrespect and abuse. The second most common category was
non-confidential care (47.5%), with 33.4% of women reporting that care provid-
ers did not use a drape or cover to protect their privacy. Physical abuse (26.8%)
was the third most common category, followed by non-dignified care (25.5%),
abandonment care (10.0%), discrimination (5.5%), and detention (2.5%), as sum-
marized in Table 1.

Factors such as women’s sociocultural status, attitude toward maternity care, and
health facilities’ infrastructural problems may contribute to the increased prevalence
of disrespect and abuse. For example, the number of institutional deliveries has
increased in rural eastern Ethiopia without corresponding increases in infrastructure,
staff, and supplies that could compromise respectful maternity care.
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Figure 2.
Prevalence of disvespect and abuse during childbirth in Ethiopian regions.

2.4 Factors associated with disrespect and abuse during childbirth

The economic status of women often acts as a significant deterrent to receiving
compassionate and respectful maternity care in public health facilities. Research has
shown that women with lower incomes are more likely to experience disrespect and
abuse during childbirth, even more so than women with higher incomes [24, 25, 28,
31, 32]. This is likely because providers tend to prioritize women with higher incomes
over those with lower incomes, leading to care being provided to affluent women
before poor women, regardless of the severity of their medical condition [25, 33].

Women who live far from public health facilities are also more likely to experience
disrespect and abuse during childbirth. This could be due to these women having
limited knowledge, involvement, and decision-making abilities, making them passive
and powerless in the care they receive. It is crucial to address this issue and ensure
that all women, regardless of their location, receive respectful maternity care during
childbirth. Improving the quality and access to healthcare services is an important
step toward achieving this goal [34].

Furthermore, women with a lower parity level of less than or equal to four are
1.7 times more likely to experience disrespect and abuse during childbirth in health
facilities [34, 35]. Multiparous women, on the other hand, are more familiar with
maternity care services provided in health facilities and may request missed services
during childbirth.

According to the studies, women in Ethiopia who missed ANC visits during their
pregnancies were more likely to be mistreated and abused during childbirth [26, 34,
36]. Proper use of maternity care services can raise women’s knowledge of the health-
care system and provide them with the ability to protect themselves from mistreat-
ment and violence during labor. Furthermore, punctuality for ANC visits may foster a
close relationship between caregivers and patients. To prevent abuse during childbirth
in healthcare facilities, all pregnant women must have access to ANC visits.

Women who gave birth at night were more likely to be disrespected and abused
than those who gave birth during the day [34, 35, 37, 38]. It suggests that women
who gave birth during the day were more likely to receive respectful maternity
care than those who gave birth at night. This could be a shortage of care providers
assigned during the night, leading to healthcare providers becoming overworked
[38]. Additionally, there might be a tendency to provide poor-quality maternity care
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Variables Categories Disrespected and abused Adjusted OR (95% CI)

Yes, n (%) No, n (%)

Residence area Urban 77 (60.2) 51 (39.8) 1
Rural 331 (82.3) 71(17.7) 1.33 (0.65,2.72)
Age (inyear) 18-24 146 (83.0) 30 (17.0) 1.78 (0.71, 4.42)
25-34 226 (76.1) 71 (23.9) 1.58 (0.74, 3.34)
>35 36 (63.2) 21 (36.8) 1
Monthly income (in USD) <5722 238 (87.5) 34 (12.5) 229 (141,371
>57.22 170 (65.9) 88 (34.1) 1
Distance from nearby health facility <30 minutes 94 (60.3) 62(39.7) 1
>30 minutes 314 (84.0) 60(16.0) 210 (1.30,3.39) ©
Types of health facility Health center 339 (78.1) 95 (21.9) 1.07 (0.60, 1.92)
Hospital 69 (71.9) 27 (28.1) 1
Parity <4 313 (78.4) 86 (21.6) 1.70 (1.02, 2.84) ’
>4 95 (72.5) 36 (27.5) 1
Spontaneous vaginal delivery Yes 338 (76.6) 103 (234) 0.88 (0.46, 1.70)
No 70 (78.7) 19 (21.3) 1
Fetal birth outcome Alive 380 (76.5) 117 (23.5) 1
Dead 28 (84.8) 5(15.2) 1.01 (0.32, 3.15)
Antenatal care attendance Yes 262 (70.2) 111 (29.8) 1
No 146 (93.0) 11 (7.0) 4.29 (2.17,8.52) ***
Delivery time Daytime 101 (62.7) 60 (37.3) 1
Nighttime 307 (83.2) 62 (16.8) 2.16 (1.37,3.41) ***
Gender of main birth attendance Male 203 (772) 60 (22.8) 1.15 (0.73,1.81)
Female 205 (76.8) 62 (23.2) 1
< 0.05.
p< 0.01.
p < 0.001.
Table 2.

Factors associated with disvespect and abuse duving childbirth. Multivariable analysis.

during the night due to the low number of staff members available for obstetric cases
during the night shift [39]. Other challenges during the night include infrastructural
problems, such as electricity interruptions [40, 41], which can impact the ability to
receive respectful maternity care. It is concerning that women who attend the labor
ward at night are more likely to be disrespected and abused. It is important to ensure
respectful maternity care during the night by increasing the number of care provid-
ers assigned and implementing supervision during the night in all health facilities
(Table?2).

3. Disrespect and abuse measurement

A study was conducted at several public health facilities in eastern Ethiopia.
The study included 530 women who had given birth at these facilities. Disrespect
and abuse are measured according to Bowser and Hill’s framework and categorized
into seven domains, including physical abuse, non-confidential care, non-informed
consent, non-dignified care, abandonment of care, discrimination, and detention.
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Each domain had multiple verification criteria, with dichotomous (yes/no) responses
to measure the seven categories. Then, the woman is considered to have experienced
disrespect and abuse if she responded ‘Yes’ to at least one of the seven verification
criteria [20, 24, 25]. The prevalence of each of the seven categories of disrespect and
abuse, with 24 items, is summarized in Table 1.

4, Conclusion

More than three in every four women who give birth in public health facilities
in Ethiopia reported experiencing some form of disrespect and abuse throughout
the process. Factors such as average monthly income, distance from nearby health
facilities, attending ANC visits, and giving birth at night were significantly associated
with disrespect and abuse. Encouraging all pregnant women to attend ANC checkups
and increasing the quality of healthcare treatment at night in all health facilities by
assigning appropriate staff and refilling supplies is critical for decreasing and pre-
venting disrespect and abuse. In addition, specific strategies and interventions should
be designed to ensure equitable access to quality maternity care during childbirth for
women living far from health facilities.
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Hope and Scope for Diabetes-Free
Generations
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A. Geetha Lakshmi, N. Bhavathavini and Rajesh Jain

Abstract

Gestational diabetes mellitus (GDM) is a growing global health concern linked to
the rising prevalence of obesity and type 2 diabetes. It poses significant short-term
and long-term risks for both mothers and their offspring. This comprehensive review
explores the concept of early gestational glucose intolerance (EGGI), emphasizing
the importance of early detection and intervention to prevent GDM and its adverse
outcomes and scope for Diabetes Free Generation. The fuel-mediated teratogenesis
hypothesis explains how maternal hyperglycemia disrupts fetal development, leading
to macrosomia, neonatal hypoglycemia, and long-term metabolic dysfunction. Early
prediction through first-trimester postprandial blood glucose (PPBG) testing allows
for timely intervention and management. Recent studies demonstrated the high
predictive value of PPBG testing, emphasizing the potential for early identification of
women at risk for GDM. Effective management strategies include medical nutrition
therapy, exercise, and pharmacological interventions like metformin, particularly
when initiated early in pregnancy. The successful intervention program at Chennai
and Delhi highlights the efficacy of early detection and proactive management in
reducing adverse outcomes. Primordial prevention, focusing on preconception care
and early pregnancy screening, is crucial for breaking the cycle of transgenerational
transmission of metabolic disorders. By addressing risk factors before and during
pregnancy, we can create a healthier future for both mothers and their children.
Continued research is needed to validate GDM prevention and management.

Keywords: gestational diabetes mellitus (GDM), early gestational glucose intolerance
(EGGI), fuel-mediated teratogenesis, postprandial blood glucose (PPBG), primordial
prevention

1. Introduction

Gestational diabetes mellitus (GDM) has emerged as a global health concern,
with a steadily increasing prevalence mirroring the rising rates of obesity and type 2
diabetes mellitus (T2DM) in the general population [1]. This alarming trend reflects a
broader shift towards sedentary lifestyles and unhealthy dietary patterns, contribut-
ing to the growing burden of metabolic disorders worldwide. GDM, defined as glu-
cose intolerance of varying severity with onset or first recognition during pregnancy,
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not only poses significant risks to maternal and fetal health during pregnancy but also
has far-reaching implications for the long-term health of both mother and child [2].

Current understanding of gestational diabetes and in utero fetal programming is
based on multifactorial factors (genetic, metabolic, environmental) which include
obesity, insulin resistance, inflammation, maternal glucose and lipid metabolism. The
complexity of the interactions of these factors provides vast approaches to studying
and understanding the maternal, fetal, neonatal, and lifetime effects of gestational
diabetes. During pregnancy, hormonal fluctuations, particularly in the second
and third trimesters, contribute to increased insulin resistance. This physiological
adaptation is essential for ensuring adequate nutrient supply to the developing fetus.
However, in women with GDM, this insulin resistance becomes exaggerated, leading
to impaired glucose tolerance and hyperglycemia [3]. This metabolic dysregulation
creates a cascade of events that can have detrimental effects on both the mother and
the fetus, setting the stage for a range of adverse outcomes.

The long-term consequences of GDM extend beyond pregnancy and delivery,
casting a shadow over the future health of both mother and child. Women with a
history of GDM are at a significantly increased risk of developing T2DM later in life.
In fact, GDM is often considered a precursor to T2DM, with a substantial proportion
of women progressing to this chronic condition within years or even decades after
pregnancy [4]. The offspring of mothers with GDM are also not spared from the
adverse effects of this metabolic dysregulation. They are at a higher risk of developing
obesity, impaired glucose tolerance, and T2DM in childhood and adulthood, per-
petuating a cycle of metabolic dysfunction across generations [5]. This phenomenon,
known as “transgenerational transmission” of metabolic disorders, underscores the
critical importance of addressing GDM not only as a pregnancy complication but also
as a public health issue contributing a major role in the rising prevalence of diabetes
with long-lasting implications for future generations.

1.1 The “fuel-mediated teratogenesis” hypothesis

The transgenerational transmission of metabolic dysfunction is intricately linked
to the concept of “fuel-mediated teratogenesis.” This hypothesis posits that maternal
hyperglycemia acts as a teratogenic agent, disrupting normal fetal development and
predisposing the offspring to metabolic disorders later in life [6]. In essence, the fetus
is exposed to an excess of fuel (mixed nutrients) in utero, which, in turn, triggers a
cascade of events that have profound and lasting consequences.

Maternal hyperglycemia leads to increased glucose transfer across the placenta,
resulting in fetal hyperglycemia. In response, the fetal pancreas increases insulin
production, leading to fetal hyperinsulinemia. Insulin, acting as a growth factor,
promotes excessive fetal growth and adiposity, often resulting in macrosomia (a birth
weight exceeding 4000 grams) This accelerated growth pattern sets the stage for
long-term metabolic dysfunction. The overstimulated fetal beta cells may eventually
become exhausted and develop a defective insulin secretory response, contributing to
impaired glucose tolerance and insulin resistance in later life [5].

The fuel-mediated teratogenesis hypothesis aligns with the broader concept of
developmental origins of health and disease (DOHaD) [7]. This framework empha-
sizes that environmental exposures during critical periods of fetal development can
have a profound and lasting impact on an individual’s health trajectory. In the case
of GDM, the intrauterine environment, characterized by maternal hyperglycemia,
acts as a key programming factor, influencing the development of metabolic systems
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in the fetus and increasing the risk of metabolic disorders in adulthood. Thus, the
concept of fuel-mediated teratogenesis provides a mechanistic explanation for the
observed association between GDM and the increased risk of metabolic diseases in
offspring, highlighting the importance of maintaining euglycemia during pregnancy
to safeguard the health of future generations.

1.2 Problem statement

In light of the far-reaching consequences of GDM for both maternal and fetal
health, there is an urgent need to focus on early, prediction, intervention, and preven-
tion strategies to break the cycle of transgenerational transmission of metabolic dis-
orders and pave the way for a diabetes-free generation. In 2018 NIH study suggested
that BS screening will identify GDM risk in the first trimester and HbA1c5.3(2 h
PPBS>110 mg/dL) in the 10th week predicts GDM.

This chapter aims to provide a comprehensive overview of the current under-
standing of GDM, and predict and prevent GDM to address this growing global
health challenge.

The focus is on the concept of early gestational glucose intolerance (EGGI), a
novel approach that emphasizes the detection of glucose intolerance in the first
trimester of pregnancy, well before the traditional screening window of 24-28 weeks
gestation. This early identification of at-risk women allows for timely intervention
and management, potentially preventing the development of GDM and its associated
complications. The evidence supporting the efficacy of early intervention strategies,
including medical nutrition therapy, exercise, and pharmacological interventions
such as metformin, will be explored in detail. Additionally, the chapter will delve
into the long-term follow-up of mothers and offspring after GDM, emphasizing the
importance of continuous monitoring and preventive measures to mitigate the risk of
future metabolic disorders.

The overarching goal of this chapter is to highlight the potential of early detection,
intervention, and prevention strategies to break the cycle of transgenerational trans-
mission of metabolic disorders and pave the way for a diabetes-free generation. By
focusing on the early stages of pregnancy and implementing comprehensive manage-
ment approaches, we can strive to improve maternal and fetal health outcomes and
reduce the burden of diabetes in future generations.

2. Developmental origins of health and disease
2.1 Embryology of beta cell development

To understand the intricacies of GDM and its impact on fetal development, it is
essential to delve into the developmental origins of health and disease, particularly the
embryology of beta cell development. The pancreas, a key organ in glucose regulation,
undergoes a complex developmental process during fetal life. Pancreatic beta cells,
responsible for insulin production, begin to differentiate during the 10th and 11th
weeks of gestation and become functionally responsive to glucose levels by the 11th
week [8]. This early development highlights the vulnerability of these cells to environ-
mental influences, including maternal glucose levels, during this critical period.

Maternal glucose, the primary fuel for fetal growth, readily crosses the pla-
centa and becomes the main source of energy for the developing fetus. In a normal
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pregnancy, maternal glucose levels rise after meals, triggering a physiological increase
in insulin secretion by the mother. This insulin response helps maintain maternal
glycemic control and ensures a steady supply of glucose to the fetus. However, in the
presence of GDM, maternal hyperglycemia disrupts this delicate balance. Elevated
maternal glucose levels lead to increased glucose transfer across the placenta, result-
ing in fetal hyperglycemia.

The fetal pancreas, sensing the excess glucose, responds by increasing insulin
production. This fetal hyperinsulinemia serves as a compensatory mechanism to
promote glucose uptake and utilization by fetal tissues, particularly for growth and
energy storage. However, chronic exposure to high glucose levels can have detrimental
effects on fetal beta cell function. The overstimulation of beta cells due to persistent
hyperglycemia can lead to beta cell exhaustion and dysfunction, impairing their abil-
ity to respond adequately to glucose fluctuations in later life [5]. This phenomenon,
often referred to as “beta cell exhaustion” is a key factor in the development of insulin
resistance and T2DM in offspring exposed to maternal hyperglycemia in utero.

Furthermore, the excess insulin produced by the fetal pancreas acts as a growth
factor, promoting accelerated growth of various fetal tissues, including adipose
tissue. This accelerated growth can lead to macrosomia, which is associated with an
increased risk of birth complications and long-term metabolic consequences for the
offspring. Thus, maternal glucose levels play a pivotal role in shaping fetal beta cell
development and function (Figure1).

2.2 Intrauterine programming and epigenetics

The detrimental impact of maternal hyperglycemia on fetal beta cell development
and function is further exacerbated by the phenomenon of intrauterine program-
ming, also known as fetal programming. This concept refers to the process by which
environmental exposures during critical periods of fetal development can induce
long-lasting changes in the structure, physiology, and metabolism of the offspring,
ultimately influencing their susceptibility to various diseases in later life [7]. In GDM,

Embryology of Beta Cell

Development

as an endocrine
organ

Each islet cell
functions

the human pancreas begins to develop 4 weeks after conception, and
First insulin deposits can be found between weeks 7 and 8.

pancreatic islets differentiates 10th & 11th weeks of gestation.
Recognizes and responds to maternal glycemia at 11 weeks of gestation.

Figure 1.
Cell differentiation during early human development. Credit: V Seshiah.
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the intrauterine environment, characterized by maternal hyperglycemia, plays a
pivotal role in programming the metabolic fate of the offspring.

Epigenetic mechanisms are central to the process of intrauterine programming.
Epigenetics refers to heritable changes in gene expression that occur without altera-
tions to the underlying DNA sequence. These changes are mediated by various
mechanisms, including DNA methylation and histone modification. In GDM, mater-
nal hyperglycemia can induce epigenetic modifications in the fetal genome, leading
to altered gene expression patterns that persist into adulthood and contribute to the
development of metabolic disorders,

DNA methylation, one of the most well-studied epigenetic mechanisms, involves
the addition of methyl groups to cytosine residues in DNA. This modification typi-
cally results in gene silencing, as methylated DNA is less accessible to transcription
factors and other regulatory proteins. Studies have shown that offspring of mothers
with GDM exhibit altered DNA methylation patterns in genes involved in glucose
metabolism and insulin signaling [9]. These epigenetic changes can disrupt normal
metabolic pathways and increase the offspring’s susceptibility to insulin resistance,
obesity, and T2DM.

Histone modification is another important epigenetic mechanism that plays a
crucial role in gene regulation. Histones are proteins around which DNA is wrapped,
forming chromatin structures. Modifications of histones, such as acetylation and
methylation, can alter chromatin structure and either promote or repress gene
expression. Maternal hyperglycemia can induce changes in histone acetylation and
methylation patterns in the fetal genome, affecting the expression of genes critical
for metabolic regulation and development [3]. These epigenetic changes can persist
into adulthood, contributing to the long-term metabolic consequences of GDM
(Figure 2).

2.3 Fetal origin of adult disease theory

The combined effects of fetal beta cell dysfunction, intrauterine programming,
and epigenetic modifications contribute to the fetal origin of adult disease (FOAD)

Development_al Ol'igil'l of Genetics load the gun and
health and disease Environment triggers it off

Phenotype

Epigenetics

Postnatal Environment

Figure 2.
Intrauterine environment. Credit: Francis Collins.
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theory, also known as the developmental origins of health and disease (DOHaD)
hypothesis. This theory posits that environmental exposures during fetal develop-
ment can have a profound and lasting impact on an individual’s risk of developing
various diseases in adulthood, including metabolic disorders like obesity, T2DM, and
cardiovascular disease [7]. In the context of GDM, the FOAD theory highlights the
importance of the intrauterine environment in shaping the metabolic health trajec-
tory of the offspring.

The intrauterine exposure to hyperglycemia can have a lasting impact on the
offspring’s metabolic health, independent of their genetic makeup.

Moreover, the FOAD theory extends beyond glucose metabolism. Studies have
shown that offspring of mothers with GDM are also at an increased risk of develop-
ing cardiovascular diseases, such as hypertension and dyslipidemia, later in life. This
indicates that the adverse effects of maternal hyperglycemia are not limited to glucose
homeostasis but can affect multiple physiological systems, contributing to a cluster of
metabolic and cardiovascular risk factors in the offspring.

The FOAD theory emphasizes the importance of early intervention to mitigate
the long-term consequences of GDM. By identifying and managing GDM early in
pregnancy, and potentially breaking the cycle of transgenerational transmission of
metabolic disorders and paving the way for a healthier future.

3. Gestational diabetes mellitus: Detection and prediction

The diagnostic test for GDM has gone through many evolutions from two step
procedure (ADA) to single test procedure (DIPSI) with various challenges.

The concern is early prediction and intervention which are crucial for mitigat-
ing the adverse effects of GDM, especially in populations with limited access to
healthcare.

As NIH suggested [10], first-trimester screening allows for the identification of
women with early gestational glucose intolerance (EGGI), a condition characterized
by elevated postprandial blood glucose (PPBG) levels in the first trimester,

Early identification of EGGI enables timely intervention and management,
potentially preventing the progression to GDM and its associated complications. A
review article by Seshiah et al. [11] recommended that a 2-h PPBG level greater than
110 mg/dL at 8-10 weeks of gestation can predict the development of GDM with high
sensitivity and specificity. This suggests that PPBG testing in the first trimester could
serve as a valuable tool for identifying women at high risk for GDM, allowing for early
intervention [11].

Diagnostic criteria used by agencies for estimating GDM is shown below in
Table1.

4. Early prediction method

W.H.O observed that there is no high quality evidence that women and their
fetuses benefit from treatment if only the fasting value is abnormal. RCT shows
benefit of treating GDM women identified primarily by post load values. Elevated
postprandial plasma glucose may be more predictive of the potential for fetal morbid-
ity compared with fasting plasma glucose. Therefore, fasting glucose values used
alone do not predict in the need for pharmacological therapy.
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Criteria Fasting 1-h 2-h 3-h
mg/dL mmol/ mg/ mmol/ mg/dL mmol/ mg/ mmol/

dL dL dL dL dL dL

ADA/ 2003 95 53 180 10.0 155 86 140 78

ACOG

2018

ADIPS 2014 92 51 180 10.0 153 8.5 — —

Diabetes 2018 95 53 — 106 — 9.0 — —

Canada

clinical

guidelines

DIPSI 2014 — — — — 140 7.8 — —

EASD 1991 110/126 6.1/7.0 — — 162/180 9.0/100 — —

FIGO 2015 92 51 180 10.0 153 8.5 — —

WHO 1998 110/126 6.1/7.0 — — 120/140 6.7/78 — —

WHO 2013 92 51 180 10.0 153 8.5 — —

IADPSG 2010 92 51 180 10.0 153 8.5 — —

NICE 2015 — 5.6 — — — 78 — —

Table1.

Diagnostic criteria used by agencies for estimating GDM.

Based on the hypothesis of EGGI discussed earlier in this paper, a recent study was
done including 200 women to evaluate the correlation between first-trimester 2 h
postprandial blood glucose (PPBG) > 110 mg/dL for predicting gestational diabetes
mellitus. Among women having PPBS > 110 mg/dL, 95.9% developed GDM, while
in the group with PPBS < 110 mg/dL, only 4% developed GDM. Women with PPBS
> 110 mg/dL had significantly higher rates of cesarean section (p < 0.01), preterm
delivery (p < 0.001), and macrosomia (p < 0.001). Area under the curve (AUC)
for PPBS was 0.969 (p < 0.001) with 95% CI: 0.933-0.988. PPBS > 110 mg/dL hasa
sensitivity of 95.9%, specificity of 95.6%, positive predictive value (PPV) of 95.9%,
negative predictive value (NPV) of 95.7%, and diagnostic accuracy of 95.77% to
predict GDM [12]. These findings suggest that PPBG testing in the first trimester
could serve as a reliable and practical tool for early GDM prediction.

The advantages of first-trimester PPBG testing are numerous. Early prediction
of GDM allows for timely intervention and management, potentially preventing or
mitigating the adverse effects of maternal hyperglycemia on both the mother and the
fetus. Moreover, PPBG testing is a relatively simple and non-invasive procedure that
can be easily integrated into routine prenatal care. PPBG testing can be performed
after a standard meal, making it more convenient for both patients and healthcare
providers.

The implementation of first-trimester PPBG testing as a routine screening tool has
the potential to revolutionize GDM management. By identifying women at high risk
for GDM early in pregnancy, healthcare providers can initiate personalized interven-
tions, such as medical nutrition therapy and lifestyle modifications, to optimize
glycemic control and reduce the risk of complications. This, proactive approach can
lead to improved maternal and fetal outcomes, including a lower risk of macrosomia,
preterm birth, and neonatal hypoglycemia.
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Gestational diabetes PPBS (mg/dL)2 hat < 12 weeks HbA1lc (%) at < 12 weeks of
mellitus of POG POG

Area under the ROC curve 0.969 0.916

(AUC)

Standard error 0.0145 0.0193

95% confidence interval 0.933-0.988 0.867-0.951
Pvalue <0.0001 <0.0001

Cut off >110 mg/dL >5.3%
Sensitivity (95% CI) 95.88% (89.8-98.9%) 81.44% (72.3-88.6%)
Specificity (95% CI) 95.65% (89.2-98.8%) 85.87% (77.0-92.3%)
PPV (95% CI) 95.9% (89.8-98.9%) 85.9% (77.0-92.3%)
NPV (95% CI) 95.7% (89.2-98.8%) 81.4% (72.3-88.6%)

Diagnostic accuracy

95.77% 83.60%

Table 2.
Diagnostic accuracy of PPBS and HbA1c for predicting GDM.

HbA1c, a measure of average blood glucose levels over the past 2-3 months, has
been investigated as a potential early predictor of GDM. HbAlc values of >6.5% are
diagnostic of pre-gestational diabetes and prediabetes prior to pregnancy, is defined
as HbAlc between 5.7% and 6.4%. Some studies suggest that an HbA1lc level of 5.3%
or higher in the first trimester may be associated with an increased risk of develop-
ing GDM [10]. However, the use of HbA1lc for early GDM screening is still under
debate, as its sensitivity and specificity may not be as high as those of PPBG testing
[13]. Diagnostic accuracy of PPBS and HbAlc for predicting GDM are shown in
Table 2 [12]. However, larger prospective studies are required to enhance the level of
evidence.

The current glycaemic threshold for normoglycemic women during pregnancy has
been challenged. Hernandez et al. studied the pattern of glycemia in normal pregnancy
by pooling analysis of 12 studies involving 45 years of data. They indicated that the

140 1-hrpP
109+13 mg/dL
120 e/
100 1
J 24-hrMean BG
g 80 2-hrPp — 88+10mg/dL
& 60 99+10 mg/dL
b3
8 FBG Suggested Postprandial Targets based
71+8 mg/dL ; .
40 on +1SD from weighted means: —
1-hour: <122 mg/dL
20 2-hour: <110 mg/dL
0 .
600 800 1000 1200 1400 1600 1800 2000
Time, Military
Figure 3.

Patterns of glycemia in normal pregnancy [14]. Credit: Hernandez TL.
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glycaemic targets in the management of hyperglycaemia in pregnancy need to be lower
than the currently used ones. They detected the normal levels of fasting blood glucose
(FBG) to be 71 + 8 mg/dL (3.9 + 0.4 mmol/l) and post-prandial blood glucose (PPBG)
to be 99 + 10 mg/dL (5.5 + 0.6 mmol/l). They have suggested therapeutic PPBG targets
of <122 mg/dL (6.8 mmol/l) at 1 h and < 110 mg/dL (6.1 mmol/l) at 2 h (Figure 3).

However, prior to making broad antenatal management recommendations, larger
prospective studies are required to enhance the level of evidence.

5. Prevention and management strategies

Early intervention, ideally before 11 weeks of gestation, aims to normalize maternal
glucose levels and prevent fetal hyperinsulinemia. By intervening early, we can poten-
tially protect the developing beta cells from the detrimental effects of excess glucose
and insulin, thus reducing the risk of long-term metabolic dysfunction in the offspring.
This approach aligns with the concept of “metabolic memory,” which suggests that
early exposure to hyperglycemia can have lasting effects on metabolic health, even after
glucose levels are normalized [9]. In other words, the metabolic milieu experienced
during fetal development can leave a lasting imprint on the individual’s metabolic
programming, influencing their risk of developing metabolic disorders later in life.

The concept of metabolic memory emphasizes the importance of early interven-
tion in GDM, as it suggests that the prevention of hyperglycemia in the early stages of
pregnancy can have long-lasting benefits for both mother and child. By maintaining
optimal glycemic control from the outset, we can potentially alter the course of fetal
development and reduce the risk of adverse metabolic programming. This proactive
approach has the potential to break the cycle of transgenerational transmission of
metabolic disorders and create a healthier future for generations to come.

The cornerstone of early intervention in GDM lies in the implementation of
effective management strategies, with medical nutrition therapy (MNT) and exercise
playing a pivotal role. MNT involves personalized dietary counseling and education
aimed at optimizing glycemic control while ensuring adequate nutrition for both the
mother and the developing fetus.

Specific dietary recommendations for women with GDM include distributing
carbohydrate intake throughout the day to avoid large spikes in blood glucose levels.
This typically involves consuming three smalls to moderate-sized meals and two to
three snacks daily, with a focus on complex carbohydrates with a low glycemic index
[14]. Low glycemic index foods, such as whole grains, legumes, and vegetables, are
digested more slowly and release glucose into the bloodstream gradually, preventing
rapid fluctuations in blood sugar levels.

The total carbohydrate intake is usually restricted to 50% of total daily calories,
with an emphasis on fiber-rich sources that promote satiety and slow down glucose
absorption. Protein intake is recommended to be around 20-25% of total calories,
while fat should comprise 20-25% of total calories, prioritizing healthy fats like those
found in nuts, seeds, and olive oil.

In addition to carbohydrate distribution, meal timing is crucial for glycemic
control in women with GDM. Consuming a small breakfast is often recommended,
as insulin resistance tends to be highest in the morning. Spacing meals and snacks
evenly throughout the day helps maintain stable blood glucose levels and prevents
prolonged periods of fasting, which can lead to increased hepatic glucose production
and elevated fasting glucose levels.
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5.1 Pharmacological interventions

While MNT and exercise are the first-line interventions for EGGI, pharmaco-
logical therapy may be necessary in cases where lifestyle modifications alone are
insufficient to achieve optimal glycemic control. Pharmacotherapy in the form of
Insulin or oral antidiabetic agent like Metformin may be required to bring down
PPBG levels below 110 mg/dL within a short period of 1-2 weeks for preventing
intrauterine programming by 10 weeks. Efficacy and safety of insulin is already
well established as it does not cross the placental barrier and it is regarded as the
first line therapy for managing hyperglycemia. The dose of insulin can be titrated
according to the level of hyperglycemia and the onset and duration of action can be
modified by using different preparations alone or in combination. Besides conven-
tional Regular and NPH insulin, rapid insulin analogues like Aspart and Lispro,
long acting basal insulin, like Detemir, Degludec and Glargine have been approved
for use during pregnancy. Although such a wide variety of insulin are available,
majority of the pregnant women are scared or not willing to use insulin in the real
life situation. The requirement of repeated injections, regular monitoring of plasma
glucose levels, risk of hypoglycemia, higher cost and need for refrigeration, taboo of
insulin therapy and labeling as a diabetic patient are some of the deterrents for use
of insulin during pregnancy.

Metformin, an oral biguanide medication, has emerged as a safe and effective
option for managing GDM, particularly in women with EGGI or those who require
additional support to achieve glycemic targets. The advantages of Metformin over
insulin therapy are it’s oral administration, low cost, easy availability, no need for
refrigeration, minimum risk of hypoglycemia, it does not require very strict glucose
monitoring and evidence of it’s safety and efficacy over the years make it the popular
choice for the clinicians and the pregnant women. Moreover, the obstetricians have
the experience of using Metformin for women with PCOS and have continued it dur-
ing pregnancy. Most obstetricians are not comfortable to recommend insulin therapy
for pregnant women. Therefore, for the masses, Metformin therapy appears to be the
rational approach.

Extensive research supports the safety and efficacy of metformin in pregnancy.
Multiple studies have demonstrated that metformin does not increase the risk of
congenital anomalies or adverse neonatal outcomes [15]. Furthermore, metformin
has been shown to effectively reduce maternal fasting and postprandial glucose levels,
leading to improved glycemic control and a decreased risk of complications such
as macrosomia and preeclampsia, the mechanism of action of metformin involves
reducing hepatic glucose production, improving insulin sensitivity, and increasing
glucose uptake by peripheral tissues. It does not stimulate insulin secretion, thereby
minimizing the risk of hypoglycemia.

Regarding the optimal timing for metformin initiation, the emerging evidence sug-
gests that earlier intervention may be more beneficial. Given that fetal beta cells begin
secreting insulin around the 11th week of gestation, initiating metformin treatment
before this critical period may be crucial for preventing fetal hyperinsulinemia and its
associated adverse effects. As discussed earlier, a previous study by Saxena et al [12]
has proven that amongst women with EGGI having PPBS > 110 mg/dL, 95.9% devel-
oped GDM, while in the group with PPBS < 110 mg/dL, only 4% developed GDM.
Based on this study, a recent study by Seshiah et al. [16] demonstrated that metformin
administration in women with EGGI, starting at 8 weeks’ gestation, effectively main-
tained postprandial blood glucose levels below 110 mg/dL, only 1 out of 69 (1.4%)
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Outcome N = 70 N = 8 P-value
PPBS>=110 mg/dl EGGI group PPBS<110 mg/dl
Metformin Normoglycemic group
Mean + SDNo.(%) No intervention
Mean + SDNo.(%)

Primary pregnancy outcomes

PPBS - 8 weeks 111.6£6.2 97.6%6.8 0.000
PPBS - 9 weeks 109.3+6.6 97.6+6.5 0.000
PPBS - 10 weeks 107.1+4.7 97.3+7.0 0.000
PPBS - 11 weeks 105.8+3.8 97.2+7.7 0.000
OGCT - 16 weeks 110.2+12.0 108.3+11.9 0.353
OGCT - 24 weeks 112.4+11.7 109.1+14.6 0.133
OGCT - 32 weeks 110.8+10.8 110.8+7.9 0.976
Birth weight (kg.) 3.0+0.4 29+0.4 0.360
<25kg 8(11.4) 10(13.7)
>3.5 6 (8.5) 9(12.3)
LSCS 17 (24.2) 21 (23.6) 0.633
Vaginal delivery 52(74.2) 61(74.4)
Table 3.

Postprandial glucose levels and pregnancy outcomes in women with early gestational glucose tolerance (EGGI)
and normoglycemic women.

women developed GDM and the adverse neonatal outcomes were also similar to the
normoglycaemic group (Table 3).

The early initiation of metformin, particularly in women with EGGI or those at
high risk of developing GDM, aligns with the concept of primordial prevention. By
intervening before the onset of significant hyperglycemia and fetal hyperinsulinemia,
we can potentially alter the course of fetal development and reduce the risk of long-
term metabolic dysfunction in the offspring.

Metformin is generally considered safe during pregnancy; further research is
needed to fully elucidate its long-term effects on both the mother and the offspring.

6. Case study from Chennai: Intervention program

The Madras Medical College, India, implemented a successful intervention pro-
gram to address EGGI in pregnant women [16]. The program focused on maintain-
ing optimal glycemic control and improving maternal and fetal outcomes. Women
were enrolled in the study at 8 weeks. Pregnant women with PPBG levels exceeding
110 mg/dL were identified as at risk for developing GDM, and they were included in
the intervention group. Non-intervention group included women at 8 weeks gestation
having PPBG below 110 mg/dL. Weekly blood sugar trends were followed at 8, 9, 10,
11, 16, 24 and 32 weeks gestation.

The intervention program included medical nutrition therapy (MNT), exercise
recommendations, and metformin administration. The MNT component emphasized
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a balanced diet tailored to meet pregnancy nutritional needs while keeping blood glu-
cose levels stable. This involved distributing carbohydrate intake throughout the day,
focusing on complex carbohydrates with a low glycemic index, and ensuring adequate
protein and healthy fat intake. The goal was to achieve and maintain postprandial
blood glucose levels below 110 mg/dL, thereby reducing the risk of adverse outcomes
for both mother and child [12].

Exercise was also an integral part of the intervention, as physical activity has been
shown to improve insulin sensitivity and glycemic control. Women were encour-
aged to engage in moderate-intensity aerobic activities for at least 150 min per week.
The results of the intervention program were promising, with blood glucose levels
remained significantly lower in the intervention group.

Among the 70 women in the intervention group, blood glucose levels remained
significantly lower throughout the early weeks of pregnancy. For instance, the
mean PPBG levels at 8 weeks were 111.6 mg/dL in the intervention group compared
to 97.6 mg/dL in the euglycaemic group, with a statistically significant difference
(p < 0.000) (Figure 4). By the 11th week, the intervention group continued to show
lower glucose levels, demonstrating the effectiveness of the early intervention in
maintaining glycemic control and thus prevented intrauterine programming.

The program’s impact extended beyond glycemic control to include significant
reductions in adverse neonatal outcomes. The composite adverse outcomes, including
preterm delivery, large for gestational age (LGA) infants, and the need for neonatal
interventions such as phototherapy, were notably lower in the intervention group.
Demonstrating the importance of early detection and proactive management in
preventing complications associated with GDM.

The intervention program also aimed to establish a framework for long-term
health. Women with a history of GDM are at increased risk for developing type 2 dia-
betes mellitus (T2DM) later in life, and the program included education on lifestyle
modifications to reduce this risk. Participants received guidance on maintaining a
healthy diet and engaging in regular physical activity postpartum, emphasizing the
importance of ongoing health management beyond pregnancy.

The success of this intervention program serves as a model for future GDM
management strategies, emphasizing the critical importance of addressing GDM
proactively to mitigate immediate risks and promote long-term health. Thus, there is”
Hope and Scope” for prevention of diabetes.

7. Future directions

The success of the Madras Medical College intervention program, as evidenced
by the significant reduction in blood glucose levels and adverse neonatal outcomes
in the intervention group, highlights the potential of early detection and proactive
management in mitigating the impact of GDM. Although this study had a small
sample size and further, adequately powered studies are required to generate robust
date to include it in future guidelines. However, this success story serves as a model
for future GDM management strategies, emphasizing the critical importance of
addressing GDM at its earliest stages (stage of EGGI) to promote optimal maternal
and fetal health. However, to truly break the cycle of transgenerational transmis-
sion of metabolic disorders and achieve a diabetes-free generation, we must shift
our focus from intervention to prevention, embracing the concept of primordial
prevention.
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Mean PPBS (mg/dl) by week

115 . 112.41
111.62 110.16 110.77

mean PPBS(mg/dl)

8 9 10 11 16 24 32

week
@ Intervention ‘@ No intervention

Figure 4.
Mean glycemic level (mg/dL) by weeks in the two groups.

Preconception care and early pregnancy screening are essential components of
primordial prevention in GDM. Preconception care involves optimizing a woman’s
health before pregnancy, addressing modifiable risk factors such as obesity, physical
inactivity, and poor nutrition. By promoting healthy lifestyle habits and addressing
underlying health conditions before conception, we can create a favorable intrauter-
ine environment for the developing fetus and reduce the risk of GDM.

Early pregnancy screening, particularly in the first trimester, allows for the timely
identification of women at risk for GDM. The use of first-trimester PPBG testing, as
demonstrated in the Delhi study, can accurately predict the development of GDM,
enabling early intervention and management to prevent complications.

7.1 Use of CGMS

Continuous glucose monitoring (CGM) technology is also emerging as a valuable
tool for early GDM detection and management. This allows for a more compre-
hensive understanding of glycemic patterns and variability, potentially identifying
women with subtle glucose intolerance that may not be detected by traditional
intermittent testing [17]. Studies have shown that CGM can improve glycemic
control in women with GDM, potentially reducing the risk of complications for both
mother and child.

7.2 Novel biomarkers

They could potentially predict GDM earlier in pregnancy. These include microR-
NAs, small non-coding RNA molecules that regulate gene expression, and inflam-
matory markers, such as C-reactive protein and interleukin-6, which are elevated
in women with GDM [9]. The identification of reliable biomarkers could lead to
the development of more accurate and personalized risk assessment tools for GDM,
enabling targeted interventions for women at highest risk.

The importance of focusing on the female gender in diabetes prevention cannot
be overstated. Women play a crucial role in the transgenerational transmission of
metabolic disorders, as their health during pregnancy directly influences the health of
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their offspring. By prioritizing women’s health and implementing primordial preven-
tion strategies, we can break this cycle and create a healthier future for generations to
come.

7.3 Conclusion

While preconception care and early pregnancy screening are important pillars of
primordial prevention, research is ongoing to identify additional avenues for inter-
vention. This includes the investigation of novel biomarkers that can predict GDM
risk even before pregnancy, as well as the development of targeted lifestyle interven-
tions that can be implemented at the community level to promote healthy behaviors
and reduce the prevalence of obesity and metabolic dysfunction. Future studies
should also focus on evaluating the long-term impact of early GDM detection and
intervention on the health of offspring, tracking their metabolic and cardiovascular
health throughout childhood and adulthood.

In conclusion, GDM is a complex and multifaceted condition with significant
implications for both maternal and fetal health. The increasing prevalence of GDM
worldwide necessitates a paradigm shift in our approach to its management, focus-
ing on early prediction, intervention, and prevention. The concept of EGGI, with its
emphasis on first-trimester PPBG testing, offers a promising avenue for identifying
women at risk and initiating timely interventions. By combining early prediction with
comprehensive management strategies, including MNT, exercise, and pharmacologi-
cal therapy, we can strive to optimize glycemic control during pregnancy and reduce
the risk of adverse outcomes.

Furthermore, the concept of primordial prevention, with its focus on preconcep-
tion care and early pregnancy screening, holds the key to breaking the cycle of trans-
generational transmission of metabolic disorders. By addressing risk factors before
conception and intervening early in pregnancy, we can create a healthier environment
for the developing fetus and reduce the long-term burden of metabolic disease. The
journey towards a diabetes-free generation requires a concerted effort from health-
care providers, researchers, policymakers, and individuals alike. By prioritizing
women’s health and implementing evidence-based strategies for GDM prevention and
management, we can pave the way for a brighter and healthier future for all with a
diabetic free generations.
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Chapter 6

Labor and Delivery Care: The Four
Stages

Fatemeh Ahadi Yulghunlu

Abstract

In labor and delivery care, we need to have a single and broad view of the total
process of labor, delivery, and neonate birth. Key considerations during labor include
the four “P’s™: power, pass, passenger, and psyche. These elements are vital for
assessing the effectiveness of contractions, the passage through the birth canal, and
the condition of the fetus, respectively. Continuous monitoring of the fetal heart rate
is also crucial to ensuring the well-being of the unborn child throughout the labor
process. Also, in delivery care, recognizing the time of completion of the second stage
and preparing the mother for pushing and paying attention to the descent of the fetus
and the need to perform an episiotomy and finally the birth of the neonate. All these
steps require a systematic approach, and it is predetermined that we know the normal
process to recognize the abnormal cases and take the correct action.

Keywords: midwifery care, labor care, delivery care, progress of labor, fetal monitoring

1. Introduction

Labor and delivery care is a critical aspect of maternal health, encompassing
the processes and practices involved in supporting women through childbirth. This
period is marked by significant physiological and emotional changes, requiring
comprehensive and compassionate care to ensure the well-being of both the mother
and the newborn [1].

The labor journey begins with the onset of regular contractions, leading to the
dilation and effacement of the cervix. This process is divided into four stages: the first
stage involves early and active labor, the second stage culminates in the delivery of the
baby, the third stage concludes with the delivery of the placenta, and the fourth stage
is the first two hours after delivery, which is called recovery [1, 2].

Each stage presents unique challenges and requires specific interventions to man-
age pain, monitor fetal well-being, and address any complications that may arise.

Effective labor and delivery care is grounded in evidence-based practices that
prioritize safety, minimize unnecessary interventions, and promote a positive birth
experience. Healthcare providers, including obstetricians, midwives, and nurses, are
pivotal in offering continuous support, education, and medical care to mothers [3].

Knowing the processes of the labor period (the period with labor pains), the needs
of the mother and her care, as well as the birth process, the way of delivery, and the
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necessary interventions enable health professionals, especially midwives, who are
the standard of birth attendants, to guide and manage labor and delivery well and
perform the necessary interventions at the right time, so that the mother and her fetus
can finish this period with the least complications [4].
Labor has four stages that start with labor pains and finally end with delivery.
Now, in this chapter, these necessary steps and interventions are explained.
Ultimately, labor and delivery care is a testament to the dedication and expertise
of healthcare professionals, ensuring that every mother and newborn receives the
highest standard of care during one of life’s most transformative moments.

2. The first stage of labor

Labor is defined by intense and painful uterine contractions that facilitate cervi-
cal dilation and enable the descent of the fetus through the birth canal. However,
significant preparatory processes occur in both the uterus and cervix well in advance
of this stage. Throughout the initial 36-38 weeks of a typical gestation period, the
myometrium remains in a preparatory state, characterized by unresponsiveness.
Simultaneously, the cervix initiates an early remodeling phase while preserving its
structural integrity. Following this period of uterine quiescence, a transitional phase
commences, during which the myometrium’s unresponsiveness is temporarily lifted
and the cervix undergoes processes of ripening, effacement, and a reduction in
structural cohesion [5].

The first stage of childbirth includes two phases:

2.1 Early labor

Early labor, also known as the latent phase, is the initial part of the first stage.
During this phase, the relaxation of the uterus is disrupted, the cervix becomes soft,
and the receptors in the myometrium wall of the uterus respond to uterotonics. Then
contractions begin to occur at regular intervals, although they are usually mild and
may not be very painful. The cervix starts to soften, thin out (efface), and dilate up
to 6 centimeters. This phase can last for several hours to days, especially for first-time
mothers [6].

During early labor, it is common for women to experience a range of symptoms,
including:

* Mild to moderate contractions that may feel like menstrual cramps.

* A clear or slightly bloody discharge from the vagina, known as the mucus plug.

* Backache or a sensation of pressure in the lower abdomen.

To manage discomfort during early labor, women are encouraged to stay active,
practice relaxation techniques, and stay hydrated. Many women spend this phase at
home until contractions become more intense and frequent [7].

The following strategies may be effective in managing labor pains and associated
discomfort:
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* Engage in a cycle of rest and ambulation: It is advisable to alternate between
periods of rest and movement while also experimenting with various positions to
alleviate discomfort.

* Practice slow, deep breathing techniques: It is important to remain relaxed dur-
ing contractions; therefore, focus on breathing through each contraction to the
best of your ability.

* Maintain adequate hydration: Ensure that you are consuming sufficient fluids
and consult with your healthcare provider regarding the appropriateness of light
eating or the necessity of fasting during this period [8].

* Consider engaging in hydrotherapy, as activities such as bathing, showering,
or swimming in a pool may provide relief. It is advisable to consult with your
healthcare provider before undertaking these activities, particularly if your
amniotic membranes have ruptured.

* Additionally, prioritize self-care by utilizing aromatherapy, music, and your
support network to facilitate positive distractions [9].

2.2 Active labor

Active labor is the second phase of the first stage and is marked by more intense
and frequent contractions. During this phase, the cervix dilates from 6 to 10 centime-
ters. Contractions become stronger, closer together, and more regular. This phase is
typically shorter than early labor but can still last several hours [10].

As active labor progresses, women may experience:

* Stronger and more painful contractions.
¢ Increased pressure in the lower back and pelvis.
* Possible rupture of the amniotic sac (water breaking).

It is usually recommended to go to the hospital or birthing center during active
labor. Healthcare providers will monitor the mother and baby closely, providing sup-
port and pain relief as needed [11].

2.3 Midwifery care

This section documents the woman’s name along with essential information neces-
sary for assessing her baseline characteristics and risk status upon admission for labor.
Additionally, pertinent demographic and labor-related factors, including the woman’s
age, gestational age, serological results, hemoglobin levels, blood type and Rh factor,
referral status and rationale, and symphysis-fundal height, should be incorporated
into the woman’s medical record [3].

Table 1 shows how to assess the variables discussed in this section, as well as the
appropriate manner for documenting the acquired information [3].
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Variable Step 1: Assess Step 2: Record

Name Ask the woman her full * Record the woman’s full name and verify that it matches
name. the name on her medical record.

Parity Extract from medical ¢ Use the local coding system to record parity, e.g., Parity
records the number of (or P) = number of babies born (after the local definition
times the woman has given of viability).
birth to a baby after the age
of viability (as per local
guidelines).

Labor onset Was the onset of labor * Record “Spontaneous” if the woman achieved the active
spontaneous or induced first stage of labor without any artificial stimulation of
(using any artificial labor onset (either through pharmacological or nonphar-
means)? macological means).

* Record “Induced” if the onset of labor was artificially
stimulated by administering oxytocin or prostaglandins to
the pregnant woman, artificially rupturing the amniotic
membranes, applying a balloon catheter into the cervix,
or any other means.

Active labor On what date was the * Date of active labor diagnosis. Use local format to record

diagnosis active first stage of labor dates (e.g., dd/mm/yy, mm/dd/yy, or dd/ mm/yyyy).
diagnosed?

Ruptured On what date and at ¢ Date and time [hh: mm] that rupture of membranes

membranes what time were amniotic occurred. These data could be reported by the woman or
membranes ruptured (if her companion, or they could be extracted from medical
membranes have ruptured records if membranes ruptured after admission but before
before admission)? initiating the LCG.

¢ Use local format to record time.

* Record “U” or “unknown” if rupture of membranes is
confirmed and the woman cannot report the date and/ or
time and there is no documentation in the medical record.

Risk factor Risk factors ¢ Known obstetric, medical, and social risk factors with

implications for care provision and potential outcome of
labor management. For example, preexisting medical con-
ditions (e.g., chronic hypertension), obstetric conditions
(e.g., pre-eclampsia), woman’s advanced age, adolescent
pregnancy, preterm labor, and group B Streptococcus
colonization.

Table 1 is modified from WHO Labor Care Guide User’s Manual Copyright 2020.

LCG: labor care guide.

Table 1.

Guidance for completing Section 1.

2.4 Special considerations in the first stage of childbirth include

2.4.1 Control of labor pains

2.4.1.1 Nonmedical methods

1. Breathing techniques: Practicing deep, rhythmic breathing can help manage
pain and keep calm. Studies have shown that controlled breathing can reduce the
perception of pain and anxiety during labor [12].
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2.Movement and positioning: Changing positions, walking, or swaying can
help ease discomfort and speed up labor. Research indicates that upright posi-
tions and movement can reduce the duration of labor and the need for pain
relief [12].

3. Water therapy: Taking a warm bath or shower can relax muscles and reduce pain.
Hydrotherapy has been found to decrease pain intensity and improve satisfaction
with the childbirth experience [13].

4.Massage and counter pressure: Having a partner or doula apply pressure to your
lower back or massage tense areas can provide significant relief. Evidence sug-
gests that massage can reduce labor pain and anxiety [14].

2.4.1.2 Medical methods

1.Epidural analgesia: This is a common and effective method for pain relief during
labor. It involves injecting anesthetic near the spinal cord to block pain. Studies
show that epidurals provide significant pain relief and are safe for both mother
and baby [15].

2. Nitrous oxide: Also known as laughing gas, this can be inhaled during contrac-
tions to reduce pain and anxiety. Research supports its effectiveness and safety
for pain management during labor [16].

3. Opioids: These can be administered through an IV or injection to help manage
severe pain. While effective, they can have side effects and are typically used
when other methods are insufficient [17].

2.4.1.3 Psychological support

1. Continuous labor support: Having a doula or continuous support person
can significantly reduce the need for pain relief and improve overall birth
outcomes [18].

2. Hypnobirthing: This involves using hypnosis techniques to manage pain
and anxiety. Studies have shown that hypnobirthing can reduce the need for
medical pain relief and improve the childbirth experience [19, 20].

2.4.2 Checking the progress of labor

Monitoring the progress of labor is essential to ensuring the health and safety
of both the mother and the baby. Here are some key methods used to check labor
progress:

2.4.2.1 Cervical dilation and effacement

¢ Cervical dilation: Cervical dilatation speed is 1.2 cm per hour in nulliparous
women and 1.5 cm per hour in multiparous women. In case of prolongation or
arrest of dilatation, the causes, such as sero-pelvic disproportion (CPD), should
be investigated [1].
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* Effacement: This refers to the thinning of the cervix, measured in percentages from
0-100%. Complete effacement (100%) means the cervix is fully thinned out [1].

2.4.2.2 Contraction monitorving frequency and duration

The frequency, duration, and intensity of contractions are monitored to assess
labor progress. Regular, strong contractions that increase in frequency and duration
indicate active labor [21].

2.4.2.3 Fetal descent station

This measures the position of the baby’s head about the mother’s pelvis, ranging
from —3 (high in the pelvis) to +3 (crowning). A positive station indicates the baby is
moving down the birth canal [22].

2.4.2.4 Vaginal examinations

Manual checks: Midwives perform vaginal examinations to assess cervical dila-
tion, effacement, and the baby’s position. These checks are crucial for determining
the stage of labor [23].

2.4.2.5 Use of partogram

Graphical tool: A partogram is a chart used to plot the progress of labor, including
cervical dilation, fetal heart rate, and contraction patterns. It helps in identifying any
deviations from the normal labor progression [24].

2.4.2.6 Ultrasound and sonographic assessment

Imaging techniques: Ultrasound can be used to assess fetal position, amniotic fluid
levels, and other factors that might affect labor progress. It provides a noninvasive
way to monitor labor [25].

2.4.2.7 Maternal vital signs

Monitoring health: Checking the mother’s blood pressure, pulse, and tempera-
ture helps ensure her well-being during labor. Abnormal vital signs can indicate
complications [1].

In general, the four Ps are important in checking the progress of labor, which
include four Ps (power, passenger, passage, and psyche).

Labor progress is determined by assessing the four following components, also
known as the four Ps:

1. Power: The term “power” pertains to the intensity of uterine contractions and
the maternal efforts to expel the fetus during the second stage of labor. This
aspect is evaluated through abdominal palpation. Contractions that contribute
to normal labor progression should exhibit regularity, frequency, a duration
exceeding 60 seconds, and facilitate cervical effacement.

2. Passenger: This pertains to the evaluation of the fetus, specifically regarding its
size, position, and attitude, which refers to the spatial relationship among the
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various fetal parts. Additionally, it is essential to be cognizant of any underlying
conditions that may raise concerns regarding the progress of the pregnancy [24].

3. Passage: The anatomy of the bony pelvis must be evaluated in conjunction with
soft tissue elements, including the existence of a distended bladder or rectum,
any occupying masses, or the presence of vaginal septa. The assessment of pelvic
adequacy can only be conducted during the process of labor.

4. Psyche: This analysis acknowledges the significance of the mother’s emotional state
during labor, which can influence the overall progression of the labor process. Key
factors to evaluate include the levels of stress and underlying anxiety experienced
by the mother, the presence of sufficient support from a birthing partner, and the
establishment of a welcoming and supportive environment for the woman [24].

In the Figure 1, the Friedman curve shows the progress of labor [26].

2.5 Check and monitor fetal heart rate

Monitoring the fetal heart rate (FHR) during labor is crucial for assessing the

baby’s well-being and ensuring a safe delivery. Here are the key methods and their
importance [27].

1. Auscultation: This involves periodically listening to the fetal heartbeat using a

special stethoscope or a Doppler device. It helps detect any irregularities in the
heart rate that might indicate fetal distress [28].
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Eiedman curve diagram.
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2.Electronic fetal monitoring (EFM): EFM uses external or internal devices to
continuously record the fetal heart rate and uterine contractions.

* External monitoring: Involves placing two belts around the mother’s abdomen.
One belt uses Doppler ultrasound to detect the fetal heart rate, while the other
measures contractions.

* Internal monitoring: Involves inserting a small electrode through the cervix
and attaching it to the baby’s scalp to directly measure the heart rate. Provides
a continuous record of the fetal heart rate, allowing for real-time assessment
and immediate intervention if needed [29].

2.6 Mother’s emotional needs

Addressing the emotional needs of mothers during labor is crucial for a positive
childbirth experience. Here are some key aspects to consider:

1. Emotional support

* Continuous presence: Having a continuous support person, such as a partner,
doula, or nurse, can significantly reduce anxiety and stress. Continuous
support has been shown to improve birth outcomes and increase maternal
satisfaction [30].

* Encouragement and reassurance: Providing words of encouragement and reas-
surance helps mothers feel more confident and in control during labor [31].

2.Respect and dignity

* Respectful care: Ensuring that the mother is treated with respect and dignity
throughout labor is essential. This includes maintaining her privacy, obtaining
informed consent, and respecting her birth plan [32].

* Cultural sensitivity: Being aware of and respecting cultural practices and
preferences can help mothers feel more comfortable and supported [32].

3.Information and communication

¢ Clear communication: Keeping the mother informed about the progress of labor
and any procedures being performed helps reduce fear and uncertainty [33].

* Informed decision-making: Encouraging the mother to ask questions and
participate in decision-making empowers her and enhances her sense of
control [34].

4. Physical comfort

» Comfort measures: Providing physical comfort measures, such as pillows,
warm blankets, and a comfortable environment, can help mothers feel more
at ease.
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* Mobility and positioning: Allowing the mother to move around and choose
comfortable positions during labor can help reduce discomfort and improve
labor progress.

5.Psychological support

* Addressing fears and anxieties: Acknowledging and addressing any fears or
anxieties the mother may have about labor and childbirth is crucial for her
emotional well-being.

* Positive birth environment: Creating a calm and supportive birth environment
can help reduce stress and promote a positive birth experience [31].

Meeting the emotional needs of mothers during labor is essential for a positive and
empowering childbirth experience. Providing continuous support, respectful care,
effective pain management, clear communication, physical comfort, and psychologi-
cal support can significantly enhance the overall experience for both the mother and
the baby.

3. The second stage of labor

The second stage of labor begins when the cervix is fully dilated to 10 centimeters
and ends with the birth of the baby. This stage is crucial as it involves the actual
delivery of the baby through the birth canal [35].

3.1 Importance of the second stage of labor

1. Transition to birth: This stage marks the transition from labor to the birth of the
baby. It is characterized by strong and regular contractions that help push the
baby down the birth canal [36].

2.Maternal and neonatal outcomes: Proper management of this stage is vital for
minimizing maternal and neonatal morbidity and mortality. A prolonged second
stage can increase the risk of complications such as fetal distress and maternal
exhaustion [37].

3. Physiological changes: The mother experiences significant physiological changes,
including increased pressure on the rectum and the urge to push. These changes
are essential for the successful delivery of the baby [38].

3.2 Care during the second stage of labor

1. Monitoring: Continuous monitoring of the fetal heart rate and maternal vital
signs is crucial to ensuring the well-being of both mother and baby. This helps in
early detection of any signs of distress [39].

2. Support and guidance: Providing emotional and physical support to the mother
is essential. Encouraging words, helping with breathing techniques, and offering
comfort measures such as changing positions can make a significant difference [40].
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3. Pushing techniques: Guiding the mother with effective pushing techniques can
help shorten the duration of the second stage and reduce the risk of complica-
tions. It is important to follow the mother’ cues and allow her to push when she
feels the urge [41].

4.Pain management: Pain relief options, such as epidurals or other analgesics,
should be discussed and provided as per the mother’s preference and medical
advice [17].

5.Preventing perineal trauma: Measures to prevent perineal trauma, such as con-
trolled pushing and the use of warm compresses, can help reduce the risk of tears
and the need for episiotomy [42].

3.3 Complications in the second stage of labor

1. Prolonged labor: This occurs when the second stage of labor lasts longer than
expected. Prolonged labor can increase the risk of maternal and fetal complica-
tions, including infection, postpartum hemorrhage, and the need for assisted
delivery or cesarean section [43].

2.Fetal distress: This is a condition where the fetus does not receive adequate
oxygen during labor, leading to abnormal heart rate patterns. Fetal distress can
necessitate immediate interventions such as an emergency cesarean section [44].

3.Shoulder dystocia: This is a rare but serious complication where the baby’s shoul-
der gets stuck behind the mother’s pelvic bone after the head has been delivered.
It requires prompt and skilled management to prevent injury to both the mother
and baby [45].

4.Perineal trauma: Tears or lacerations to the perineum (the area between the va-
gina and the anus) are common during the second stage of labor. Severe tears can
lead to significant pain, bleeding, and long-term complications such as inconti-
nence [42].

5. Uterine rupture: Although rare, uterine rupture is a life-threatening complica-
tion where the uterine wall tears during labor. It is more common in women with
a previous cesarean section or uterine surgery [46].

6. Maternal exhaustion: Prolonged pushing and labor can lead to significant physi-
cal and emotional exhaustion for the mother, impacting her ability to effectively
participate in the delivery process [47].

In summary, the second stage of labor is a critical phase that requires careful man-
agement and support to ensure a safe and positive birth experience for both mother
and baby. Midwifery support is crucial during the second stage of labor, as it can
significantly impact the mother’s experience and the outcome of the birth. Midwives
provide both physical and emotional support, helping to ensure a safe and positive
birthing experience [18].
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4. The third stage of labor

The third stage of labor begins immediately after the birth of the baby and ends
with the delivery of the placenta. This stage is crucial for ensuring the health and
safety of both the mother and the newborn [1].

4.1 Importance of the third stage of labor

1. Placental separation and delivery: The primary event in this stage is the separa-
tion and expulsion of the placenta from the uterine wall. Proper management
is essential to prevent complications such as retained placenta and excessive

bleeding [48].

2. Prevention of postpartum hemorrhage: This stage is critical for preventing post-
partum hemorrhage (PPH), which is a leading cause of maternal morbidity and
mortality worldwide. Effective management can significantly reduce the risk of
severe blood loss [49].

3. Uterine contraction: After the placenta is delivered, the uterus must contract to
close off blood vessels and prevent hemorrhage. Ensuring strong uterine con-
tractions is vital for minimizing blood loss [48].

4.2 Care during the third stage of labor
1. Active management: Active management of the third stage of labor (AMTSL) in-
volves administering a uterotonic drug (usually oxytocin) immediately after the
birth of the baby to stimulate uterine contractions and reduce the risk of PPH.
This approach has been shown to decrease the incidence of severe hemorrhage
and the need for blood transfusions [50].

The important causes of postpartum bleeding can be summarized as four (T) [1]:

* Tonicity (uterine atony after childbirth due to various causes such as long
induction of labor, maternal obesity, and multiparity)

* Trauma (caused by rupture of the uterus and genital tract)

* Tissue (remaining placenta inside the uterus)

» Thrombophilia (caused by disorders of blood coagulation factors)
2.Monitoring and assessment: Continuous monitoring of the mother’s vital signs

and blood loss is essential. Healthcare providers should assess the placenta to en-

sure it is complete and check for any signs of retained placental fragments [51].
3. Cord clamping: Delayed cord clamping (waiting 1-3 minutes after birth) is rec-

ommended to improve neonatal outcomes, including increased iron stores and
reduced risk of anemia in the infant [1].
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4. Perineal care: If an episiotomy was performed or if there were any perineal
tears, they should be repaired promptly to prevent infection and promote
healing [52].

5.Emotional support: Providing emotional support and reassurance to the
mother during this stage is important. The birth of the baby can be overwhelm-
ing, and ensuring the mother feels supported can enhance her overall birth
experience [53].

In summary, the third stage of labor is a critical period that requires careful
management to ensure the health and safety of both the mother and the newborn.
Active management, continuous monitoring, and providing emotional support are
key components of care during this stage.

5. Four stages of labor

The fourth stage of labor, also known as the recovery stage, begins immediately
after the delivery of the placenta and lasts for about two hours. This stage is crucial
for monitoring the mother and ensuring that both she and the newborn are stable and
healthy.

5.1 Importance of the fourth stage of labor

1. Monitoring for complications: This stage is critical for identifying and manag-
ing any immediate postpartum complications, such as postpartum hemorrhage,
uterine atony, or retained placental fragments [54].

2. Uterine contraction: Ensuring that the uterus continues to contract is essential to
prevent excessive bleeding. Uterine contractions help compress blood vessels and
reduce the risk of hemorrhage [48].

3.Maternal and neonatal bonding: The fourth stage provides an opportunity for
skin-to-skin contact between the mother and the newborn, which promotes
bonding, stabilizes the baby’s temperature, and encourages breastfeeding [55].

4. Assessment of vital signs: Continuous monitoring of the mother’s vital signs,
including blood pressure, pulse, and temperature, is important to detect any
signs of distress or complications [56].

5.2 Care during the fourth stage of labor

1. Monitoring and assessment: Healthcare providers should closely monitor the
mother’ vital signs and uterine contractions. They should also assess the amount
of vaginal bleeding and ensure that the uterus is firm and contracted.

2.Pain management: Providing appropriate pain relief is important to ensure
the mother’s comfort. This may include medications or nonpharmacological
methods such as ice packs or warm compresses.
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3.Emotional support: Offering emotional support and reassurance to the mother
is crucial during this stage. The birth experience can be overwhelming, and
providing a calm and supportive environment can help the mother feel more at
ease [56].

4. Breastfeeding support: Encouraging and assisting the mother with breastfeeding
during the fourth stage can help establish successful breastfeeding and promote
the release of oxytocin, which aids in uterine contraction [57].

5.Perineal care: If the mother experiences any perineal tears or had an episiotomy,
proper care and assessment of the perineal area are necessary to prevent infec-
tion and promote healing [58].

In summary, the fourth stage of labor is a critical period that requires careful
monitoring and support to ensure the health and well-being of both the mother and
the newborn. Effective management during this stage can help prevent complications
and promote a positive postpartum experience.

6. Conclusion

The process of labor is divided into four distinct stages, each with its signifi-
cance and required care to ensure the health and safety of both the mother and the
newborn.

* First stage of labor: This stage involves the onset of labor and the dilation of the
cervix. Proper monitoring and support during this stage are crucial for managing
pain and ensuring the progress of labor.

* Second stage of labor: This stage begins with full cervical dilation and ends with
the birth of the baby. Effective pushing techniques, continuous monitoring,
and emotional support are essential to facilitate a safe delivery and minimize
complications.

* Third stage of labor: This stage involves the delivery of the placenta. Active
management, including the administration of uterotonic drugs, is important
to prevent postpartum hemorrhage and ensure the complete expulsion of the
placenta.

* Fourth stage of labor: Also known as the recovery stage, this period focuses on
monitoring the mother and newborn for any immediate postpartum complica-
tions. Providing emotional support, pain management, and assistance with
breastfeeding are key components of care during this stage.

Each stage of labor requires specific care and attention to ensure a positive and
safe birthing experience. Continuous monitoring, effective pain management, and
emotional support are critical throughout the entire process. By understanding
and addressing the unique needs of each stage, healthcare providers can help mothers
navigate labor with confidence and achieve the best possible outcomes for themselves
and their babies.
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Chaptery

Prevention and Management of
Postpartum Hemorrhage

Rebecca Bradley and Alexander Juusela

Abstract

Postpartum hemorrhage remains a prevalent and potentially life-threatening
obstetric emergency, historically representing a leading cause of maternal mortality
among women of reproductive age. Although advancements in clinical and medical
technology have contributed to a global reduction in maternal mortality rates,
sustaining and further improving these outcomes necessitates proactive, standard-
ized, and evidence-based approaches to obstetric care. Effective prevention and
management of postpartum hemorrhage require systematic efforts to control
modifiable risk factors through the implementation of standardized, evidence-based
care protocols; structured education; simulation-based training; provider aware-
ness; proactive clinical management; and care bundles. These strategies are critical
to optimizing maternal outcomes, reducing morbidity, and preventing obstetric
hemorrhage-related mortality. This chapter provides a comprehensive review of
the prevention and management of postpartum hemorrhage from both individual
patient and population health perspectives. It addresses fundamental concepts, risk
factors, key determinants, and evidence-based solutions. This chapter is intended for
educational purposes and is not designed to serve as a guide for the clinical manage-
ment of the conditions described; thus, discussions of management are intentionally
brief. The information provided is intended for general knowledge and should not be
used to diagnose or treat a medical condition without consultation from a qualified
healthcare provider. This chapter is not a substitute for professional medical advice,
diagnosis, or treatment.

Keywords: maternal mortality, maternal death, obstetrical labor, complications,
obstetric emergency, postpartum hemorrhage, pregnancy, labor, quality improvement,
public health, maternal health, hemorrhage, postpartum hemorrhage risk factors,
postpartum hemorrhage-related mortality, prenatal anemia, bleeding, essential
medicines, surgery, trauma, c-section, cesarean section, childbirth

1. Introduction
The maternal mortality ratio, defined as “the number of maternal deaths per
100,000 live births,” has been a subject of much scrutiny throughout the world, but

especially, most recently, in the United States. Despite spending more money per
capita on health care, the United States consistently has a higher rate of maternal
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mortality than other high-income and developed countries [1]. According to the
CDC, the maternal mortality ratio in the United States has increased between 2018
and 2022, from 17.3 to 22.3 maternal deaths per 100,000 live births [2]. The most
drastic increase was between 2020 and 2021, likely directly and indirectly due to the
coronavirus pandemic. Most maternal deaths are generally considered preventable,
and so it is prudent to evaluate the most common causes of maternal mortality as well
as ways to mitigate them in order to make a noticeable change [1].

One of the most common etiologies leading to severe maternal morbidity and
mortality is postpartum hemorrhage. Postpartum hemorrhage (PPH), defined as
“cumulative blood loss of greater than or equal to 1,000 mL or blood loss accompa-
nied by signs or symptoms of hypovolemia within 24 hours after the birth process,”
accounts for about 10% of maternal deaths in the United States [3]. It is also one of
the leading causes of severe maternal morbidity in the United States and is the leading
cause of maternal mortality worldwide [4]. While there is a lack of data on the rates
of PPH stratified by state in the United States, extrapolating from data on maternal
mortality by state, there is likely a higher postpartum hemorrhage rate in the states
with higher poverty rates and lower maternal resources.

As PPH contributes to the increased maternal mortality rate and severe morbidity in
pregnancy in the United States, a focus on prevention, early recognition, and swift man-
agement may help to decrease the incidence of maternal death or permanent sequelae.

2. Risk factors and etiology of postpartum hemorrhage

Risk factors for postpartum hemorrhage and the requirement for blood transfu-
sion are well defined in the literature. These can be stratified into pregnancy-related
etiologies such as placental abruption, abnormal placentation, intrauterine fetal
demise, and severe preeclampsia/HELLP syndrome, as well as inherent factors such as
age >34 years and being Black, Hispanic, and Asian/Pacific Islander [5].

Postpartum hemorrhage can be grouped into two categories based on how far out
from delivery a woman is. Primary postpartum hemorrhage occurs within 24 h of birth
and accounts for the majority of PPH cases [6]. Secondary postpartum hemorrhage occurs
greater than 24 h after delivery and up to 12 weeks postpartum [6]. Risk factors for post-
partum hemorrhage can also be stratified by primary and secondary causes. Risk factors/
etiology for primary postpartum hemorrhage include abnormalities of uterine contrac-
tion, genital tract trauma, retained placental tissue, and abnormalities of coagulation.
Secondary causes of postpartum hemorrhage include subinvolution of the placental site,
retained products of conception, infection, and inherited coagulation defects [4, 6].

A helpful mnemonic for the causes of primary postpartum hemorrhage that has
been widely used is the “Four T's” of postpartum hemorrhage: Tone (atonic uterus),
Trauma (lacerations, hematomas, uterine inversion or rupture), Tissue (retained
placenta or abnormal placentation), and Thrombin (coagulopathies) (Figure1) [7].

These etiologies can be further broken down by the risk factor that causes them.

It is important to identify these risk factors and plan for the potential complication of
excessive bleeding in order to mitigate the morbidity associated with hemorrhage.

2.1 Abnormalities of uterine contraction (tone)

Uterine atony, or failure of the uterus to contract after delivery, is by far the most
common cause of primary postpartum hemorrhage, accounting for approximately
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The 4 T’s of Postpartum Hemorrhage

DI | Tone: uterine atony
, Tissue: Retained products
/."/ of conception

Trauma: Lacerations,
Hematomas

Thrombin: DIC

Figure 1.
The 4T of postpartum hemorrhage.

80% of cases [8]. There are multiple factors that can contribute to abnormal uterine
contraction following delivery. Anything that over distends the uterus, such as
multiple gestations, distortion of the uterus (multiple fibroids, uterine anomalies),
macrosomia, or polyhydramnios, has the potential to affect contractility. Other fac-
tors that can contribute to inhibition of normal contraction of the uterus are pro-
longed oxytocin administration, increased parity, chorioamnionitis, and being given
general anesthesia during cesarean section [7].

Adequate uterine tone requires the muscle cells of the myometrium to contract
properly in response to oxytocin stimulation following delivery. The muscle cell of
the myometrium stays at resting potential due to the maintenance of intracellular
and extracellular K+ and Na+ ions [9]. Myometrial contraction is caused by an action
potential in the cell that results in an influx of Na+ intracellularly, which is referred to
as “electromagnetic coupling” [9]. During pregnancy, the spiral arteries that provide
blood flow to the placenta lose their smooth muscle and therefore require the contrac-
tion of the myometrium to prevent blood loss after delivery [9]. If there are factors
during labor and delivery that negatively influence the contractility of the myome-
trium, PPH hemorrhage can occur. Medications that facilitate the contraction of the
uterus are therefore used as first-line treatment for postpartum hemorrhage.

2.1.1 Uterine inversion

Uterine inversion is a rare and potentially life-threatening complication of vaginal
delivery that occurs when there is complete or partial inversion of the uterine fundus
into the endometrial cavity in the third stage of labor. It has an incidence of approxi-
mately 2.9 per 10,000 deliveries [10]. This can occur due to excessive cord traction
while waiting for delivery of the placenta, a short umbilical cord, or abnormal
placentation such as placenta accreta spectrum disorders [10]. In a large multicenter
study, the rate of PPH secondary to uterine inversion was 37%, the rate of blood
transfusion was 22.4%, and the requirement for surgical intervention was 6% [10].
Due to the high incidence of severe morbidity associated with uterine inversion, early
recognition and management are essential. An inverted uterus can sometimes present
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as a bluish-gray mass protruding from the vagina after delivery [7]. However, in cases
of incomplete inversion, it can be harder to identify. Therefore, when faced with
excessive bleeding without an identifiable cause, practitioners should ensure to rule
out uterine inversion. This highlights the role of having all births attended by skilled
obstetricians or obstetric providers in order to reduce the risks of morbidity and
mortality. In the event of this rare complication, access to medication such as uterine
relaxants and the ability to undergo swift surgical intervention are crucial. In rural or
low-resource hospitals, without access to these interventions, delays in care may result
in severe maternal morbidity and mortality.

2.2 Genital tract trauma (trauma)

Any injury to the vaginal canal, cervix, uterus, or anal sphincters increases the
risk of PPH. The risk for perineal, vaginal, and cervical lacerations is increased
when episiotomy is performed, with precipitous deliveries, or with operative vaginal
delivery [6]. These interventions should therefore not be routinely performed,
and care should be taken to mitigate the risks of lacerations and trauma. If these
interventions are performed, the vaginal vault, cervix, and perineum should be
evaluated thoroughly following delivery, and if indicated, ensure prompt repair to
minimize blood loss.

2.2.1 Uterine rupture

Uterine rupture is a rare complication of labor that generally occurs when a patient
with a uterine scar from a previous cesarean section [7] or previous uterine surgery,
such as a myomectomy, undergoes labor. The rate of uterine rupture with one prior
low transverse cesarean delivery is approximately 0.5-0.9% [11]. Uterine rupture can
be identified by abnormalities of the fetal heart rate, loss of fetal station, a sudden
lack of contractions on the tocodynamometry, a change in maternal pain sensation,
as well as vaginal bleeding [7]. Surgical repair of the defect is required to minimize
blood loss and complications [7]. A high index of suspicion and prompt treatment
of suspected uterine rupture will decrease the risks of severe maternal and neonatal
morbidity and mortality from uterine rupture and hemorrhage. Rarely, uterine
rupture occurs in unscarred uteruses, with an incidence of 0.2 per 10,000 births [12].
This can occur as a complication of distorted anatomy of the uterus, such as a bicor-
nuate uterus, uterine septum, or fibroid uterus [12].

2.3 Tissue
2.3.1 Retained products of conception

Retained placenta is defined as failure of the placenta to separate and deliver within
30 min after birth and occurs in approximately 3% of vaginal deliveries [7]. The aver-
age time from delivery of the neonate to delivery of the placenta is 8-9 min, and the
rate of hemorrhage increases with increasing time from delivery after 10 min [7]. If
the placenta does not deliver after 30 min, injection of the umbilical cord with 20 mL
of 0.9% saline and 20 units of oxytocin will sometimes reduce the need for manual
removal of the placenta [7]. If this does not work, manual removal of the placenta can
be attempted [7]. If there is no plane identifiable between the uterus and the placenta,
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placenta accreta spectrum (PAS) should be suspected. Prompt identification of PAS
can decrease the risk of severe morbidity and mortality in these cases [13].

2.3.2 Placenta accreta spectrum

Placenta accreta spectrum (PAS) disorders have been increasing in incidence,
likely due to the increase in cesarean deliveries in the United States, with the overall
incidence now approaching 0.17% of all pregnancies [13]. The most significant risk
factor for PAS is placenta previa in a patient with a history of cesarean section or
other uterine manipulation, such as myomectomy or uterine instrumentation, such as
multiple D&Cs [13]. PAS will also be increased with a history of Asherman syndrome
or endometrial ablation, multifetal gestation, and IVF pregnancies [13]. PASisa
spectrum of disorders of abnormal placentation and encompasses placenta accreta
or Grade 1 PAS (areas of abnormal decidua between the villi and myometrium),
placenta increta or Grade 2 PAS (irregular myometrium interface without involve-
ment of outer myometrium), and placenta increta/percreta or Grade 3 PAS (irregular
placenta-myometrium interface to the outer myometrium—3A, deep myometrial
invasion—3D, or extrauterine extension—3E) [13].

Ideally, PAS would be diagnosed prior to delivery; however, diagnostic tools
such as ultrasound often do not accurately predict or diagnose PAS, which can
increase the risk of incidental PAS on delivery. This increases the risk of PPH and
subsequent morbidity and mortality, especially in low-resource settings [13].
Patients with high-risk pregnancies, such as those with multiple cesarean deliveries
or placenta previa, should ideally be sent for additional imaging and evaluation
of the placenta multiple times in pregnancy [13]. However, in low socioeconomic
settings, the logistics of this may be difficult, as patients often do not have reliable
transportation, childcare, or other support necessary to get to these appointments.
All of these factors may be contributing to the high incidence of undiagnosed PAS
in up to 50% of cases [13]. In low-resource settings, especially, being prepared for
PAS may decrease morbidity and mortality related to PPH. There are readiness and
response checklists available from the Society of Maternal Fetal Medicine website
that can be used to create policies surrounding undiagnosed PAS [13]. If PAS is
suspected prior to delivery, transfer to a tertiary care center may improve outcomes
at low-resource hospitals [13].

2.4 Thrombin

Disorders of coagulation are the last subset of risk factors that are associated with
PPH, and, while rare, they are unlikely to respond to normal measures used to correct
postpartum bleeding. Identifying these disorders prior to delivery is paramount for
treatment purposes [7]. Disorders under this umbrella are inherited or autoimmune
disorders of coagulation, such as Von Willebrand disease, idiopathic thrombocytope-
nic purpura, and thrombocytopenic purpura, as well as pregnancy-related disorders
of coagulation such as HELLP syndrome, acute fatty liver of pregnancy, and amni-
otic fluid embolism. There are also infectious causes of disseminated intravascular
coagulation (DIC), such as prolonged chorioamnionitis, prolonged retention of fetal
demise, or placental abruption [7]. Increased suspicion for coagulation disorders
should arise when the patient has been inspected for trauma, is not responding to the
normal interventions for PPH, or is not forming clots appropriately [7]. Inherited or
autoimmune disorders of coagulation can often be diagnosed prior to delivery with a
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good history and physical, including family history of bleeding disorders, or by evalu-
ation of antenatal blood work for abnormalities such as severe thrombocytopenia [7].

3. Prevention of PPH

As PPH is one of the complications of pregnancy with one of the highest morbid-
ity and mortality rates, focus on prevention should be at the forefront in efforts to
reduce complications of pregnancy overall. Risk factors for PPH should be identified
prior to delivery, and strategies to minimize the effects of PPH should be undertaken
when appropriate. These strategies include correcting anemia prior to delivery, being
aware of the mother’ desires when it comes to blood transfusions, and eliminating
routine episiotomy [7]. Routine inspection of the genital tract and repair of lacera-
tions after operative vaginal delivery may also identify trauma that could potentially
cause excessive bleeding if not identified quickly [7].

While it is impossible to prevent postpartum hemorrhage in all cases, active man-
agement of the 3rd stage of labor is one of the most widely used preventive strategies
to reduce the incidence of PPH [7]. These interventions can be implemented at any
hospital that has the capability of doing deliveries and has been shown to decrease the
incidence of PPH significantly over expectant management [7].

Cord traction, as compared to expectant management for delivery of the pla-
centa, can shorten the third stage of labor as well as decrease the risk of PPH by up
to 68% [7]. This can be done by any delivering provider regardless of the setting or
resources of the hospital and, as such, may decrease the disparity that can be seen in
low-resource settings. Uterine massage is another intervention that has been shown to
decrease postpartum bleeding. Although the data regarding uterine massage and its
overall effect on PPH is conflicting, one study showed that uterine massage per-
formed every 10 min after delivery of the placenta decreased the need for additional
uterotonics by about 80% [14]. Uterine massage facilitates continued contraction of
the uterus. It does not require any additional resources aside from a nurse or provider
capable of doing so, and is therefore another low-cost intervention that should be
performed with all deliveries.

Prophylactic administration of a tocolytic agent after delivery of the placenta has
been shown to reduce the rate of postpartum hemorrhage by 40%. Oxytocin is by
far the most widely used in the United States due to its effectiveness and fewer side
effects than other uterotonic agents [7]. Oxytocin can be administered either before
or after delivery of the placenta, as timing of administration has not been shown to
be significant on its overall effectiveness [7]. Oxytocin can be administered by dilute
intravenous infusion with a bolus dose of 10 units or by IM injection of 10 units.
Oxytocin in some form is recommended for every delivery performed in the United
States, regardless of the route of delivery [15].

4. Management of PPH

While identifying risk factors and utilizing risk stratification tools may decrease
the incidence and severity of PPH, it is impossible to eliminate the incidence of
postpartum hemorrhage entirely. Therefore, early recognition and management of
excessive bleeding are important in decreasing the morbidity and mortality associ-
ated with PPH [7]. Postpartum care should include routine evaluation of uterine tone,
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Medication Dosage Interval Contraindications
Oxytocin 10-40 units per Continuous infusion. Hypersensitivity
500-1000 mL IV or Once
10 units IM
Methylergonivine 0.20 mg IM Every2-4h Hypersensitivity, hypertension,
preeclampsia, cardiovascular disease
Prostaglandin 0.25 mg IM Every 15-90 min Absolute: Asthma Relative: Active
F2a (maximum of 2 mg hepatic, pulmonary, or cardiac
or eight doses) disease
Misoprostol 600-1000 mcg PO, Once Hypersensitivity
sublingual, or rectal
Tranexamic acid 1gram IV over 10 to May repeat once in Active intravascular clotting,
20 min 30 min if bleeding active thromboembolic disease,
continues. subarachnoid hemorrhage
Table 1.

Medications for the prevention and management of postpartum hemorrhage.

vital signs, and vaginal bleeding in order to quickly identify patients that may need
treatment in order to minimize the risk of severe hypovolemia [15]. When excessive
bleeding is identified, the provider should quickly evaluate the vagina, cervix, and
uterus to attempt to determine the etiology. Management of PPH starts with the least
invasive (bimanual massage and medication interventions (Table 1)) to the most
invasive (surgical intervention such as intrauterine balloon tamponade, B-Lynch
sutures, or hysterectomy) [15].

4.1 Uterine atony

Uterine atony is the most common cause of postpartum hemorrhage, and any
institution that provides maternal care should have policies and procedures in place
in order to manage this delivery complication. Standard management of uterine
atony starts with uterine massage, which entails manually compressing the uterine
fundus by placing one hand in the vagina and the other hand externally against the
anterior abdominal wall. The two hands compress the uterus and massage the ante-
rior and posterior aspects of the uterus, which stimulates it to contract and improve
uterine tone [6, 7].

4.1.1 Oxytocin

Oxytocin is the first-line uterotonic drug recommended for the treatment of PPH
and should be administered at every delivery [7]. It can be administered intramuscu-
larly or intravenously while bimanual/uterine massage is being performed [15, 16]. If
oxytocin and bimanual massage do not adequately contract the uterus, other utero-
tonics should be considered.

4.1.2 Methylergonovine

Methylergonovine is an ergot alkaloid that causes smooth muscle contrac-
tion and, therefore, is given to contract the uterus in the event of PPH caused
by uterine atony [7]. This is generally given as a second-line medication after
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oxytocin. It can be administered into the uterine muscle during cesarean section or
intramuscularly after vaginal delivery in a dose of 0.2 mg [7]. Repeat doses can be
administered at 2-4 h intervals, as necessary, to control bleeding [7]. Methergine
is contraindicated in patients with hypertension and therefore cannot be used in
patients with preexisting hypertension or hypertensive disorders of pregnancy,
including preeclampsia [6, 7, 17].

4.1.3 Prostaglandin F2a

Prostaglandin F2a is a prostaglandin that increases contractility and vasoconstric-
tion of the uterus and has been shown to control hemorrhage in up to 87% of PPH
cases [7]. It is also used as a second-line medication after oxytocin and uterine mas-
sage to control postpartum bleeding. It can be repeated in 15-minute increments up to
a total dose of 2 mg. While not an absolute contraindication, it is generally accepted
that it should not be used in patients with asthma, as it can cause exacerbation [7]. It
can also cause GI disturbance, such as diarrhea [6, 7].

4.1.4 Misoprostol

Misoprostol is another prostaglandin, used if the aforementioned medications
do not control bleeding. It is generally given rectally in a dose of 1000 mcg [7]. It is
considered third line after the previously mentioned medications, as it can take some
time to absorb through the rectal mucosa and therefore does not act as fast as the IV/
IM or intrauterine administrations. However, it can be given second-line if there are
contraindications to either prostaglandin F2u« or methergine [7, 13].

4.1.5 Tranexamic acid

Tranexamic acid is a synthetic, reversible, competitive inhibitor of the lysine
receptor found on plasminogen. Once bound to plasmin, the active form of plasmino-
gen, it assists in stabilizing the fibrin matrix. Tranexamic acid is administered 1 g
intravenously over 10-20 min. It can be re-dosed once in 30 min if bleeding contin-
ues. Since the publication of the WOMAN trial (World Maternal Antifibrinolytic
Trial), tranexamic acid, an antifibrinolytic drug, can provide a “complimentary
effect” if co-administered with oxytocin and can help treat bleeding in the event
of hemorrhage, providing up to 10 h of increased hemostasis after delivery [3]. It is
recommended that TXA be administered as soon as possible after the diagnosis of
PPH is made, and up to 3 h after delivery [15].

4.2 Hemorrhage bundles

It is recommended that a hemorrhage cart containing all of these medications
be available for every delivery and be part of a safety bundle used for maternal
safety developed by the National Partnership for Maternal Safety in 2015 [15]. The
hemorrhage cart is part of the “readiness” component of the action plans outlined
in this bundle [15]. The other three action domains are recognition and prevention,
response, and reporting/systems learning [15]. FIGO recommends implementing
postpartum hemorrhage bundles to improve and streamline care of PPH at any facil-
ity that does deliveries [15]. A 2024 systematic review analyzed the effectiveness of
different care bundles for the prevention and treatment of postpartum hemorrhage
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and found heterogeneous results, with certain bundles demonstrating benefits, such
as decreased hemorrhage rates; however, the optimal care bundle configuration was
not identified [18].

4.3 Non-medication interventions

If postpartum hemorrhage cannot be controlled via medication interventions, con-
sideration should be given to internal compression via intrauterine balloon tamponade
or vacuum-induced hemorrhage-control devices, such as the Jada System [19]. These
intermediary interventions can prevent the need for escalation to surgical interventions
and have been shown to control bleeding in 87% and 94% of cases, respectively [19].

Once medication and tamponade techniques have been utilized and bleeding is
still heavy, in hemodynamically stable patients, uterine artery embolization can be
attempted. This is a fertility-sparing procedure and has success rates of approximately
85-95% [20]. This procedure involves embolization of the anterior trunk of the inter-
nal iliac arteries under fluoroscopic guidance by an interventional radiologist [20].
This is only an option at facilities with these resources, which may limit access for
patients who live in rural or underserved areas. Vascular perfusion to the embolized
vessels returns over time, and so future childbearing is usually preserved [20]. The
caveat is that uterine artery embolization can only be attempted if the patient is stable
and does not show signs of hypovolemic shock [20], which can limit its usefulness at
this point in the management algorithm.

4.4 Surgical interventions

If conservative interventions fail to control bleeding, the next step in postpartum
hemorrhage in the setting of uterine atony is surgical intervention. Uterine compres-
sion sutures are the first surgical procedure that can be tried and are a more conserva-
tive option that can be done prior to hysterectomy. Uterine compression sutures have
the added benefit of preserving fertility [20]. There are multiple surgical options for
uterine compression; however, the most commonly used compression suture is the
B-Lynch suture [21]. A delayed-absorbable suture is anchored to the lower uterine
segment, the uterus is folded onto itself, then the suture is passed over the fundus to
create two “suspender”-like longitudinal bands that compress the uterus mechanically
[21]. This can have a success rate as high as >75%, although studies are limited and the
success rates vary [21, 22].

When uterine compression sutures fail, the next surgical step should be uterine
artery ligation. The most commonly used technique is the O’Leary technique, where
bilateral sutures are used to ligate the ascending branches of the uterine arteries [22].
This is sometimes done in conjunction with compression sutures in order to decrease the
incidence of failed surgical management [22]. Alternative methods include Tsirulnikov’s
triple ligation [23] and the AbdRabbo’s stepwise uterine devascularization [24].

Internal iliac (hypogastric) artery ligation was first described in 1898 [25] and
has been demonstrated to be on average 69% effective [published range 39-100%]
at controlling postpartum hemorrhage [26]. Hypogastric artery ligation requires
exploration of the posterior peritoneal space and circumferential dissection of the
anterior branch of the internal iliac artery, with ligation performed 2 cm below the
iliac bifurcation, with care not to accidentally ligate the posterior branch, which
supplies the gluteus muscles. This procedure must be performed bilaterally in order to
achieve hemostasis.
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If all of these interventions fail, the final step in the management of postpar-
tum hemorrhage is the definitive management of hysterectomy [20]. The need for
hysterectomy in the peripartum period is most commonly due to uterine atony and
abnormal placentation and occurs in approximately 0.8 in 1000 deliveries [20]. In the
event that all other interventions have failed and hysterectomy is deemed necessary, it
should not be delayed, as continued bleeding could lead to DIC and death [20]. These
hysterectomies can be technically very difficult due to the changes in anatomy during
pregnancy, including large dilated vessels and increased vasculature to the uterus [20].

Uterine atony is the most common cause of postpartum hemorrhage; however,
if this is not the etiology, quickly identifying and treating the underlying cause is
paramount. In the event of uterine inversion, if the placenta remains attached to the
endometrium, it should not be removed until the uterus is reduced to avoid additional
bleeding [7]. If the placenta does remain attached, there should be consideration
that this could be caused by abnormal placentation and managed accordingly [27].
Management of uterine inversion aims at replacing the uterus to its normal anatomic
position as quickly as possible to minimize bleeding [7, 28]. Medications to relax the
contraction of the uterus, such as magnesium sulfate or nitroglycerin, can facilitate
replacement [7]. One method of uterine replacement, the Johnson method, involves
grasping the uterine fundus and exerting force toward the posterior fornix and then
up toward the umbilicus [7]. Once the uterus is replaced into anatomic position,
uterotonics may be given to prevent recurrence [7, 27]. If the uterus is unable to be
replaced manually, surgical intervention is necessary. There are two procedures used
to replace the uterus surgically, the Huntington and Haultain procedures [27]. The
Huntington procedure involves grasping the round ligaments on either side and
gradually walking the uterus back into its anatomical position [27]. If the cervical ring
is too tight, the Haultain procedure can be used to incise the cervical ring posteriorly
in order to facilitate replacement [27]. If abnormal placentation is diagnosed, hyster-
ectomy is the definitive management [7, 27].

If genital tract trauma is the cause of the bleeding, repair of the laceration or man-
agement of hematoma will minimize or stop the blood loss [7]. Small hematomas can be
managed expectantly with pain medication, ice packs, and pressure [7]. If the hema-
toma is expanding, opening the area and ligating bleeding vessels may be necessary [7].

4.5 Coagulation defects

Ideally, coagulation defects are diagnosed antepartum, and multidisciplinary plans
are made for delivery in order to mitigate the risk of bleeding. A good history and
physical can identify patients who need extra testing for these disorders; however,
not all coagulation defects are inherited or have noticeable symptoms prior to preg-
nancy [7, 29]. Additionally, some coagulation defects, such as DIC, are acquired after
acute blood loss [29]. In the setting of postpartum hemorrhage that does not have an
identifiable cause, or when bleeding is brisk and not clotting, coagulopathy should be
considered [7]. Laboratory testing, including coagulation factors, early in a PPH can
help direct appropriate management options. If disordered coagulation is the cause,
treatment specific to that coagulopathy is warranted [7].

Fibrinogen may be used to assess the severity of postpartum hemorrhage and
help diagnose a consumptive coagulopathy [28, 29]. Fibrinogen is typically doubled
or more in pregnancy, which may delay diagnosis of coagulopathy, as traditionally
low levels of fibrinogen under 200 mg/dL are generally not seen in pregnancy until
extremely dangerous levels of consumption have occurred [28-30]. Outside of

128



Prevention and Management of Postpartum Hemorrhage
DOI: http://dx.doi.org/10.5772/intechopen.1009963

pregnancy, maintaining fibrinogen levels >100 mg/dL has been shown to maintain
hemostasis; however, this number is likely too low in pregnancy, and a standard
pregnancy level has not been established [28]. Disseminated intravascular coagula-
tion (DIC) can be defined as “an acquired syndrome characterized by the intravascu-
lar activation of coagulation with a loss of localization arising from different causes.
It can originate from and cause damage to the microvasculature, which if sufficiently
severe, can produce organ dysfunction” [30]. Laboratory studies show thrombocyto-
penia, prolonged PT/PTT, low fibrinogen, and elevated D-Dimers [30]. Management
of DIC should be focused on the underlying cause and is generally through a massive
transfusion protocol [30], which will be discussed in the subsequent section.

5. Massive obstetric hemorrhage

Due to the normal physiologic changes in pregnancy, the expected signs and
symptoms of hypovolemia in non-pregnant individuals may not be evident until
there has been a large amount of blood loss in the pregnant patient [17]. In pregnancy,
there is a large increase in plasma volume, as well as increased cardiac output, which
can mask symptoms of anemia due to acute blood loss [17]. Pregnancy is also a state
of physiologic hypercoagulability due to increased plasma concentrations of clotting
factors, such as fibrinogen, and decreased anticoagulation factors, such as protein
S (Table 2) [17]. These physiologic changes can lead to decreased recognition of
consumptive coagulopathy and delay in management.

Physiologic changes in the coagulation system during pregnancy Change in pregnancy
Procoagulants

Factor II No change
Factor V No change
Factor VII S =
Factor VIII B
Factor IX No change
Factor X

Fibrinogen

Plasminogen Activation Inhibitor-1

Plasminogen Activation Inhibitor-2

Tl

Von Willebrand Factor (VWF)

Anticoagulants

Antithrombin No change

Free Protein S

a

Protein C No change

Table 2.
Physiologic changes in the coagulation system during pregnancy.
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While data that specifically analyzes massive hemorrhage in the obstetric setting
is limited, data regarding massive hemorrhage and blood transfusion in the general
surgical setting can be extrapolated for use in obstetrics [5, 17]. Massive transfusion
is generally defined as the transfusion of 10 or more units of packed red blood cells
in less than 24 h [17]. This type of mobilization can be extremely taxing on smaller
hospitals with lower resources and may increase morbidity in low-income areas [5].

Abnormal placentation has the strongest association with the need for mas-
sive transfusion, with approximately 1.4% of patients with abnormal placentation
requiring massive transfusion [5]. If abnormal placentation or another indication
for peripartum hysterectomy is suspected prior to delivery, maternal morbidity and
mortality may be decreased if the patient is delivered at a tertiary care center with
more resources [5].

The first step in the management of massive obstetric hemorrhage is prompt
recognition, two large-bore IVs, and early administration of IV fluids (Figure 2) [17].
Activation of a massive transfusion protocol (MTP) is generally done by the physician
or delivering practitioner at the bedside, which triggers the blood bank to send blood
products in a ratio of 1:1 RBCs to fresh frozen plasma (FFP), although the exact num-
ber of units and ratio remains subject to discussion, and there are very few formal
recommendations [31]. One limitation to acquiring these blood products is that FFP
takes some time to thaw, and in an emergency, this delay can increase complications.
Some institutions have created protocols where varying numbers of FFP units are
thawed automatically in the event of an emergency [31], and it should be a consider-
ation at any hospital capable of providing pregnancy-related care.

6. Improving care in the setting of postpartum hemorrhage

Numerous studies have been conducted to identify effective strategies for
improving the management of postpartum hemorrhage and reducing its associated
morbidity and mortality, with the goal of standardizing care protocols. There should
be processes in place when hemorrhage is recognized, and drills should be run often
so that all members of the obstetrical team are aware and ready when a hemorrhage
occurs [32]. Early identification and management of the specific etiology, as afore-
mentioned, can prevent significant hemorrhage and its sequelae. Massive transfusion
protocols have been shown to facilitate rapid treatment of hemorrhage as well as
improve communication during a hemorrhagic emergency [5, 17, 32].

7. Systems-related factors that contribute to quality care in the
setting of PPH

There are many potential quality issues that are highlighted when patients have
postpartum hemorrhage. According to Jerome J. Federspiel et al., there are three “sys-
tems level factors” that can contribute to impaired quality of care in these cases [32].

7.1 Systems-related factor 1: Access to care

The first key factor is access to care [32]. The state of healthcare and lack of
resources in many areas of the United States limit access to qualified doctors and
midwives who are able to give the kind of quality care necessary to mitigate risk and
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manage PPH swiftly. An estimated 2 million women in the United States live in a
“maternal cave desert,” defined as a location where access to reproductive care ser-
vices, including maternity health care services, is absent or limited [31, 33, 34]. A true
maternity desert has no hospital that is able to provide obstetric care, and a limited-
access area has two or less than two hospitals with these services [31].

Maternity deserts arise due to multiple factors, including legislation that prohibits
effective care and/or creates an environment in which Ob/Gyns feel compelled to
leave or avoid practicing [33, 34]. As of 2021, approximately one-third of American
women live in a county defined as a maternity care desert [33, 34], and this has, and
likely will, increase since the United States Supreme Court overturned the landmark
ruling of Roe v. Wade, following the Dobbs v. Jackson Women’s Health Organization
of 2022. Following this ruling, many states enacted laws restricting access to abor-
tion care. In many of these states, not only are the laws vague, but many also carry
penalties of prison time for Ob/Gyns who perform abortive procedures. Given this
dilemma, while there is currently limited data, anecdotal evidence reflects a trend
of obstetrics and gynecology care providers relocating from states with restrictive
policies to those without punitive laws, where evidence-based medicine remains the
standard of care. As a result, the closure of hospitals and/or labor and delivery units
across the country will further exacerbate healthcare deserts, increase disparities
in access to evidence-based medical care, and exacerbate the poor health outcomes
already plaguing the restricting states, including and probably increasing the risk of
postpartum hemorrhage, its associated complications, and the maternal mortality
rate [16, 31].

Uninsured and underinsured persons face significant barriers to accessing
adequate medical care [33, 34]. Many of the abortion-restricted state legislatures had
also previously declined the increased Medicaid eligibility that was offered under the
American Restrictive Rescue Plan Act of 2021, which, in conjunction with the over-
turning of Roe v. Wade, further inhibited access to care in many underserved areas.
Consequently, these states had increased rates of pregnancy complications, as well as
increased maternal and infant mortality [16].

7.2 Systems-related factor 2: Structure

The second systems-related factor that contributes to quality care in the setting
of PPH is structure [32]. If a hospital does not have the equipment or medications
needed to treat hemorrhage effectively, obviously, the quality of the care is going to
be inhibited [32]. Protocols for managing postpartum hemorrhage should be estab-
lished, and obstetric care teams must be thoroughly trained and proficient in these
protocols to ensure the efficient delivery of care [32].

7.3 Systems-related factor 3: Blood loss estimation

The third factor contributing to lapses in quality care is the process of estimating
blood loss [32]. Multiple studies have shown that providers do not accurately predict
blood loss during a delivery [32]. It is therefore prudent to have processes in place to
ensure accurate estimation of this metric in order to facilitate the initiation of PPH
protocols when appropriate. The implementation of quantitative blood loss (QBL)
in lieu of estimated blood loss in the obstetric setting can reduce the over- or under-
estimation of blood loss and contribute to the timely management of postpartum
hemorrhage [32].
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8. The role of racial inequalities

In addition to system-related factors, racial inequalities, as well as implicit and
explicit bias, have been identified as directly contributing to an increased incidence
of PPH, which subsequently contributes to disparities in maternal morbidity and
mortality in the United States [4, 35-37]. The evidence is abundant and clear that
Caucasian women are less likely to experience postpartum hemorrhage than African
Americans, Asians, and Native Hawaiians and other Pacific Islanders, but are more
likely to receive blood transfusions [4]. In the United States, compared to white
persons, adverse postpartum hemorrhage outcomes are increased in persons of color,
regardless of level of education, employment status, or income [4, 38-40]. African
Americans, when they do experience PPH secondary to uterine atony, are more likely
to undergo invasive interventions, including hysterectomy [4, 36]. It is often under-
served communities that live in maternity care deserts and have a lack of reliable
insurance, further augmenting their risk of poor health outcomes. As a nation, the
United States must address the systemic, racial, and logistical root causes of maternal
mortality in order to decrease the appalling morbidity and mortality rates faced by
our population. Prioritizing efforts to reduce the incidence and sequelae of post-
partum hemorrhage should be a central focus in this process. Otherwise, the United
States will continue to produce maternal health metrics similar to developing nations
and never improve the healthcare system to be on par with, or better than, that of
other developed nations.
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Chapter 8

Operative Vaginal Delivery (OVD)
in Contemporary Obstetrics

Benjamin Joseph Nggada

Abstract

In contemporary obstetrics, operative vaginal delivery still plays a key role in
reducing morbidity and improving fetal outcomes and has proven to be inversely
proportional to caesarean delivery rates. Therefore, in settings where the rate of
instrumental vaginal delivery is high, the caesarean delivery rate is proportionally
lower. The dwindling incidence of instrumental vaginal delivery is attributed to the
lack of skills accusation, modification of medical curriculum, increased caesarean
section rate, and increased litigation in contemporary practice. In the hands of a
skilled operator when all parameters are met, the forceps or vacuum is a masterpiece
and valuable tool in expediting the delivery of the fetus with resultant improved
neonatal outcome.

Keywords: vacuum extraction, forceps delivery, prolonged second stage, caesarean
delivery, assisted vaginal delivery, vacuum-assisted birth, deep impacted fetal head

1. Introduction

The use of devices to expedite vaginal delivery with or without maternal effort is
considered as operative vaginal delivery (OVD). These devices and/or instruments are
the popular forceps and vacuum [1]. The increased gain in knowledge and innovation
towards operative vaginal birth has led to the production of newer devices like the
Odon vacuum device [2], modifications of the Pro-Nata Yorkshire operative forceps
and kiwi vacuum devices, which are now available in the market and attest to the gain
in knowledge and innovation towards instrumental vaginal delivery [3, 4].

The term OVD has been used interchangeably with instrumental vaginal delivery,
operative vaginal birth, or assisted vaginal delivery. In contemporary obstetrics, OVD
still plays a key role in reducing morbidity and improving fetal outcomes and has been
proven to be inversely proportional to caesarean delivery rates [1, 5-7]. Consequently,
in health care settings where the rate of OVD is high, the rate of abdominal delivery
is inversely proportional [1]. The dwindling incidence of OVD is attributable to
diminished skills, modification of medical curriculum, increased acceptability of
caesarean delivery, and hostile litigation climate in contemporary practice [8-10].
When all parameters are met, in the hands of a skilled operator the forceps or vacuum
is a masterpiece and valuable tool in expediting the delivery of the fetus with resultant
improved neonatal outcome [1].
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2. History lane

It has been documented that there are more than 700 varieties of obstetric
forceps that date back to 1500 BC since the idea of operative vaginal delivery was
conceived [7]. The writings of Hippocrates attest to some form of operative vaginal
birth between 500 BC and 500 AD and Hindu medicine has described these obstetric
skills since the sixth century BC [11]. The purpose of forceps-assisted delivery was to
prevent morbidities among mothers and newborns. The field of obstetrics and “man-
midwifery” was brought to the limelight by the Chamberlen brothers [7, 11]. Peter the
Elder and Peter the Younger are two sons of French Huguenot William Chamberlen
who escaped to England in the sixth century due to prosecution and served as Queen’s
surgeon. Peter the Younger continued the family tradition of midwifery and forceps
delivery [5, 11, 12]. Francois Mauriceau challenged Huguenot Williams when he
wanted to sell his secret in 1670 to the French government and demanded that he
deliver a 38-year-old rachitic dwarf [11]. Although the first Chamberlen tools were
found in 1813, forceps replicas first appeared in the early 1700s [11]. To prevent child
loss and complications of forceps delivery, the pelvic curvature and the “English lock”
were created by William Smellie, and his work was published in the “Treatise on the
Theory and Practice of Midwifery” released by him in 1752. His innovation and work
was vehemently opposed by Elizabeth Nihell [11].

The beginning of vacuum extraction was described by James Yonge who initially
described a hoover in 1705. This was made popular by Malmstrom in Europe [12,
13]. A disproportionate increase in vacuum deliveries compared to forceps has
gradually become the trend in operative vaginal birth over the years. These have
been the result of concerns generated over the years of associated complications,
lack of proper training, increased litigations, and concerns for the safety of the
mother and her newborn [13].

3. Updated data

The rate of operative vaginal birth depends on several factors which vary in
hospitals and different regions of the world. While it is the belief that the trend is on
the decline, the rates are high in developed countries compared to developing coun-
tries [1]. In the UK, the rate of instrumental vaginal delivery has been quoted to range
between 10% and 15% [14]. The rate appears to vary across Europe, with a reported
low incidence of 1.4% in Croatia and 14.4% in Spain following a survey done in 2019
[15, 16]. In the United States, trends in operative vaginal birth showed a pattern of
decline in a population-based study with an incident rate of 5.9%. Vacuum-assisted
delivery was 4.8% and forceps was 1.1% with a decline of 5.8 and 4.1%, respectively,
between 2005 and 2013 [17]. In a recent expert review by Bahl et al. over three
decades in the United States, caesarean delivery has steadily increased and hovers
above 30% while Vacuum deliveries are below 5% and forceps delivery is almost
nonexistent (Figure 1) [1].

The decline in the rate of operative vaginal birth is more profound in middle- and
low-income countries. In an institutional review of operative vaginal birth in South
Africa between 2005 and 2019 in two academic hospitals, Dutywa et al. reported an
incidence of 1.36 and 1.60%, respectively, and a decline was noted to be over 9% in
both institutions. The downward trend of instrumental deliveries might be attributed
to a lack of training and other barriers that needed to be identified [18]. A pooled
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Figure 1.
Comparison and trend of operative vaginal delivery and caesarean section.

prevalence of 7.98% operative vaginal delivery in Sub-Saharan Africa was docu-
mented following a systematic review and meta-analysis. However, such a rate might
be sampled from institutions with higher rates of OVD [19]. In examining the declin-
ing trend of operative vaginal deliveries in Nigeria, Anozie and co-authors surveyed
Obstetricians and Gynaecologists and unravelled the reasons for the decline in this
practice. Lack of instruments, skills, and department protocols was highlighted. The
increased rate of litigation, the safety of caesarean deliveries, and patient preference
have significantly decreased the incidence of instrumental deliveries [9].

4. Role of instrumental delivery in contemporary obstetrics

The complexity of the second stage of labour and options of delivery in the
event of the need to expedite the delivery will continue to intrigue health workers
in women’s health. The aim is not always to achieve a vaginal birth but to have an
outcome with little or no morbidity to the mother and her neonate(s). However,
most deliveries at full cervical dilatation or the advanced first stage of labour are
complicated. Particularly, a caesarean section in the second stage of labour has
been associated with higher morbidity to the mother and newborn with a higher
rate of special care admission compared to a successful OVD [1, 20]. The second
stage caesarean section has been associated with major risks of obstetric haem-
orrhage, genital tract trauma, maternal dissatisfaction, prolonged hospitalisation,
and increased risk of neonatal trauma [20]. The decision delivery interval is
relatively faster when the route of instrumental delivery is preferred compared to
caesarean delivery and this is particularly helpful in developing countries where
the decision delivery interval is agonisingly longer with abysmal emergency
preparedness and response rate with associated complications compared to high-
income countries [20].

An argument in favour of OVD is the better understanding of the mechanism(s)
of labour and the ability to use 3D models, imaging modalities, and artificial
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intelligence to predict delivery outcomes in advanced labour and the advent of
newer instruments with safety mechanisms [21, 22]. Newer and safer innovations
have been recently incorporated in women’s health practice which is less traumatic
and also can give the operative feedback during traction. The Pro-Nata Yorkshire
operative forceps have been invited to be safe, and the handheld Kiwi vacuum and
the Odon device are a testament that OVD will continue to have its rightful place in
contemporary obstetrics [1, 2, 23, 24].

5. The instruments

The instruments are designed to partially or wholly assist the woman in vaginal
birth [1]. Modification has occurred over several decades to improve adapting the
pelvic architecture for vacuum and improve cup efficiency, resulting in less trauma to
the mother and her fetal scalp and skull for vacuum devices [24, 25]. Several forceps
were developed for different purposes, but the anatomy of these forceps are similar
[5, 12]. Forceps essentially have four major components, which are the handles, locks,
shanks, and blades. The base of the forceps consists of the handles, followed by the
lock, then the shanks, and lastly, the blade. The blades are described in a fashion
to represent the foot which has a heel closer to the shanks and a toe at the tip of the
blade [5]. The blade has two curves: the inner aspect of the blade has the cephalic
curve while the outer is the pelvic curve. The blade can either be solid or closed, open,
or fenestrated, while the shanks can be overlapping, separated, or parallel [5, 26].
The Eillot/Tucker-McLane forceps are overlapping and can easily be remembered
with the phrase “Tucker tucked in” while the Simpson and the Wrigley forceps have

Pelvic
Blade S
Heel
shank
lock
Handle
Wriglay's forcans
- g (iaarys
\J\J_‘

Figure 2.
Forceps.
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shanks that are separated which can be remembered by the phrase “Simpson shanks
separated”. The Kielland forceps are specially designed for rotational manoeuvres due
to the slight reverse pelvic curvature and a sliding lock which is suitable for correction
of asynclitism. The piper forceps have the unique characteristics of a reverse pelvic
curvature with the shanks tilted downwards, which is suitable for stabilisation and
delivery of the after-coming head in breech presentation (Figure 2) [26].

The popular Kiwi vacuum is a handheld device developed in 1990 by Aldo Vacca
[27] compared to the conventional vacuum developed by Malmstrom in 1957, which
has a bulky suction machine attached to it [27, 28]. The innovation of Kiwi vacuum
has been further developed by Laborie Medical Technologies Corp to a complete
vacuum delivery system that has Omnicup, Omni-MT, Omni-C, and the Procup. The
Omni-MT has a traction force indicator and is considered versatile while the Omni-C
is particularly designed for delivery at caesarean section (this is not technically con-
sidered instrumental vaginal delivery) and the Procup is a soft cup for low occipital
anterior and outlet delivery (Table 1) [30]. See Figure 3.

Cups Indication(s) Types

Soft Outlet and low occipito-anterior <45° Kiwi ProCup and Kiwi Omni cup

Silc, Gentle Vac, and secure cups

Silastic, Reusable and Vac-U-Nate cups

Standard MityVac Cup and Soft Touch cups

Rigid Anterior cups - outlet and low occipito-
anterior <45°

M-Style MityVac cup

Flex cup

Malmstrom, Bird and O’Neil cups

Rigid Posterior cups- occipito-anterior
>45, occipito-posterior and

Kiwi OmniCup

M-Style MityVac cu
Occipito-Transverse 4 Y P

Malmstrom, Bird and O’Neil cups

Adapted from: Ref. [29]

Table1.
Vacuum delivery cups: classification and use.
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Figure 3.
Kiwi vacuum system.

143


http://dx.doi.org/10.5772/intechopen.1009124

Labor and Delivery from a Public Health Perspective

Full abdominal and vaginal examination

e The fetal head is <1/5 palpable per abdomen (in most cases not palpable)
e The cervix is fully dilated, and the membranes ruptured

¢ The Station is at the level of ischial spines or below

e The position of the fetal head has been determined

¢ Caput and moulding are no more than moderate

¢ The pelvis is deemed adequate

Preparation of mother

Clear explanation given and informed consent taken and documented in women’s case notes

Trust was established and full cooperation was sought and agreed upon with the woman

Appropriate analgesia is in place: for mid-pelvic or rotational birth, this will usually be a regional block; a
pudendal block may be acceptable depending on urgency; and a perineal block may be sufficient for low
or outlet birth

The maternal bladder has been emptied

The indwelling catheter has been removed or the balloon deflated

Aseptic technique

Preparation of staff

The operator has the knowledge, experience and skills necessary

Adequate facilities are available (equipment, bed, lighting) and access to an operating theatre

Backup plan: for mid-pelvic births, theatre facilities should be available to allow a caesarean birth to be
performed without delay; A senior obstetrician should be present if an inexperienced obstetrician is
conducting the birth

Anticipation of complications that may arise (e.g. shoulder dystocia, perineal trauma, postpartum
haemorrhage)

Personnel present who are trained in neonatal resuscitation

Adapted from: RCOG green top guideline. Murphy et al. [20].

Table 2.
Prevequisites for OVD.

6. Prerequisites for OVD - RCOG criteria

Adhering to and using the prerequisites for OVD as a checklist ensures success and
minimises the likelihood of failure and morbidities for the mother and her unborn
fetus. The royal college of Obstetricians and Gynaecologists’ guidelines on assisted
vaginal birth grouped the safety criteria into three categories: Abdominal and vaginal
findings, the mother, and the healthcare worker (Table 2) [14].

7.Indication of operative vaginal delivery

Indication for using instruments to assist in vaginal delivery, when the prereq-
uisites are met and there are no contraindications to vaginal delivery, could be fetal,
maternal, or a combination of both [14].

The indication should be discussed by the managing team and the mother should
be involved. Consent should be obtained as per local department protocol and
documented (Table 3).
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Fetal
Suspected fetal compromise (cardiotocography pathological, abnormal fetal blood sampling result, thick
meconium)

Maternal

Nulliparous women - lack of continuing progress for 3 hours (total of active and passive second-stage labour)
with regional analgesia or 2 hours without regional analgesia

Parous women - lack of continuing progress for 2 hours (total of active and passive second-stage labour) with
regional analgesia or 1 hour without regional analgesia

Maternal exhaustion or distress

Medical indications to avoid Valsalva manoeuvre

Combined
Fetal and maternal indications for assisted vaginal birth often coexist.

Adapted from RCOG green top guideline. Murphy et al. [20].

Table 3.
Indication for OVD in contemporary obstetrics practice.

8. Contraindication to OVD

When vaginal delivery is not feasible or delivery via the vaginal route could result
in an increase in morbidity to the mother and her fetus, then instrumental delivery
should not be attempted under any circumstances. Other relative contraindications
are fetal bleeding disorders whether diagnosed or suspected (alloimmune thrombocy-
topenia), increased risk of fracture (osteogenesis imperfecta), and gestational age less
than 32 weeks because of increased tendencies for the babies to develop cephalohema-
toma [1, 14]. The risk of subgaleal haemorrhage between 32 and 36 weeks is substan-
tially high in a retrospective survey of over 5000 women [14, 31]. Therefore, the use
of OVD should be done with caution in women with foetuses within the gestational
age bracket. Blood-borne viral infection in the mother is not an absolute contraindica-
tion to OVD. However, where there is an increased risk of scalp trauma or abrasion,
OVD should be avoided [14]. OVD should only be attempted in a woman who is fully
dilated. Inability to precisely determine the vertex position and when the vertex is
above the ischial spine is an absolute contraindication in contemporary practice [1].
The author strongly believes that lack of proficiency in OVD by the healthcare worker
is an absolute contraindication to OVD.

9. Training in OVD, advocacy for training, and the role of artificial
intelligence

The dwindling rate of OVD has been attributed to several factors, however, one
factor that has been consistent in most reviews and surveys is the exponential drop
in training and teaching to postgraduate medical residents and the lack of passion
to pass this long tradition to the future generation of physicians in women’s health
[1,5,9, 32]. Right, effective, and adequate training is the key to reviving the art
and science of OVD. Simulation is safe and effective [32]. Additionally, clinical
mentorship from experts and physicians with a passion for OVD and supportive
supervision is key to transmitting knowledge and skills of OVD [33]. To advocate
for OVD, more research is needed to bridge the knowledge gap in evidence, techni-
cal expert view, and women’s views, as recommended by the WHO technical brief
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on assisted vaginal birth [34]. Training institutions and societies in women’s health
need to come up with a consensus training guide and manual that is acceptable

for all. Ultrasound in labour has been promised to improve outcomes by precisely
determining the descent of the presenting part and pinpointing the location of the
position of the head [35, 36]. Gradually incorporating artificial intelligence into
obstetrics and its role in predicting mode of delivery has been seen to outperform
traditional methods [37, 38]. The unmet research gap in OVD with Al is huge and
can be a game changer in the near future.

10. Classification of OVD

The classification of OVD determines the instrument to be used, the competency
level needed for the delivery and helps with proper communication between the
patient and the managing team. The classification below is from the patient and safety
quality committee of the Society of Maternal-Fetal Medicine (SMFM) (Table 4) [39].

11. Procedure and documentation

Operative vaginal deliveries require the skills and competence to increase the
likelihood of success and reduce potential morbidities to the mother and her baby.
Ideally, a checklist should be used to improve outcomes and ensure quality assurance
and patient safety (Figure 4) [39].

SMFM OVD checklist.

An OVD should have the following considerations according to the SMFM OVD
checklist [39].

Outlet

1. Scalp visible at the introitus without separating the labia

2. Fetal skull at the pelvic floor

3. Fetal head at or on the perineum

4. Sagittal suture in anteroposterior diameter or right or left occiput-anterior or posterior position

5. Rotation 45 degrees or less

Low forceps

1. The leading point of the fetal skull at station +2 cm or more and not on the pelvic floor

2. Without rotation: Rotation 45 degrees or less (right or left occiput anterior to occiput anterior, or right or left
occiput posterior to occiput posterior)

3. With rotation: rotation is greater than 45 degrees

Mid forceps

1. Station above +2 cm but head engaged
Adapted from: Ref. [39].

Table 4.
Classification of OVD.
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Operative Vaginal Delivery: Checklist for Preparation and Performance
SAMPLE VERSION: Should be modified to fit requirements of local institution

Preparation and Prerequisites
O What is the primary indication for operative delivery?
o Prolonged second stage
o Fetal compromise (suspected or potential)
o Maternal benefit (such as medical problem or exhaustion)
Is the estimated fetal weight reasonable for vaginal delivery?  Record weight g
Is the cervix fully dilated and retracted?
Are the maternal pelvis dimensions judged to be adequate for vaginal delivery?
Is the fetal head is engaged? Record station
Is the fetal head position known (for example, occiput anterior) Record position
Are the fetal membranes ruptured?
Is there a known or suspected fetal contraindication (for example, thrombocytopenia, hemophilia,
von Willebrand disease, osteogenesis imperfecta)?
Have benefits and risks been discussed with patient and has she agreed to the procedure?
Where should procedure be performed (delivery room or operating room)?
Have the following people been notified?
o L&D nursing staff (charge nurse, others as needed)
o Obstetrics attending (if procedure to be performed by trainee)
o Anesthesiology
o Pediatrics (NICU, pediatrician, or neonatal team)

000 OoOoOooooo

Pre-Procedure Time Out
O Are all team members present (OB, nursing, anesthesia, pediatrics)?
O Does the patient identity match the chart?
O Will vacuum extraction be performed?
o |s gestational age at least 34 weeks?
o What pressure will be used?
o Will we follow our usual stopping rules (stop if 3 pop-offs, stop if not making progress with
each pull, stop after 15 minutes, no changing to forceps if vacuum unsuccessful)
Will forceps delivery be performed?
o Will we follow our usual stopping rules (stop if not making progress with each pull, stop after
15 minutes, no changing to vacuum if forceps unsuccessful)?
Are contingencies in place for cesarean delivery if vaginal delivery is unsuccessful?
Is anesthesia adequate for the procedure?
Has the patient’s bladder been emptied?
What will be the indications to perform episiotomy?
What preparations have been made for possible postpartum hemorrhage?
Will we give a prophylactic antibiotic after procedure?
Record time of placement of instrument

a

ooooooag

Figure 4.
SMFEM special statement: operative vaginal delivery. Am ] Obstet Gynecol 2020.

1. Discussion of risks and benefits and consent from the mother
2. Consideration of the appropriate site for the procedure

3. Appropriate team members present for delivery

4. Confirmation of patient identity

5.Detail of vacuum delivery (local guidelines should determine, e.g., vacuum use
only from 34 weeks)

6. Details of forceps (standardised stopping rules)
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7.Preparation for postpartum haemorrhage

8. Prophylactic antibiotics
11.1 Steps in performing a forceps delivery

Consider all initial steps highlighted in this chapter before the application of forceps
and ensure informed consent is already in place (verbal consent is sufficient). Start
by positioning the woman in a lithotomy position and stand or sit directly facing the
perineum. A ghost application to articulate the forceps should be done to ensure that
placement will be done in order [26]. For the left occiput-anterior position, hold the
handle of the forceps with the fingertips of your left fingers and allow it to dangle
perpendicularly to the ground [26, 40]. Use the tips of the index and the middle finger
of the right hand to place them on the toe of the blade and the thumb on the heel of the
blade with the palmer side of your hands [40]. Introduce the blade while the dorsum
of your hand protects the vaginal wall. Guide the handle of the forceps down and push
the blade mostly by the thumb on the heel of the blade. Repeat the same procedure on
the right and ensure to articulate at the lock. Ensure that vaginal tissues are not trapped
before traction is applied [26, 40]. Delivery of the head is done by applying traction.
Horizontal traction is first applied with the right hand followed by a downward verti-
cal pressure with the left hand which ensures flexion of the fetal head and maintains
the axis of delivery to follow the pelvic curvature (Pajot’s manoeuvre) [26, 40]. At the
crowing of the head, which will be evident when the perineum is distended, a decision
to evaluate and perform episiotomy to ease the perineal and soft tissue rigidity might be
necessary at this point [26]. A lateral episiotomy is recommended at an angle of at least
60 degrees to the midline and it is advisable at the point that the perineum should be
guarded which can be done by the assistant. The handle of the forceps can be elevated at
this point in a ] shape movement at the emergence of the posterior fontanelle below the
symphysis pubis. This helps to mimic the natural cardinal movements of the mecha-
nism of labour and to achieve extension of the fetal head [26]. The forceps blade can be
dismantled once the fetal jaw is visible. The sequence is followed by restitution of the
head and delivery of the shoulder to complete expulsion of the baby (Figure 5) [40].

11.2 Steps in performing a vacuum delivery

The principles of OPV are similar for both vacuum and forceps delivery. The loca-
tion of the flexion point is crucial to the success of vacuum delivery because it helps to
maintain and enhance the flexion of the head, thereby making the presenting diam-
eter (smaller) favourable for vaginal delivery. There are four possibilities for placing
the vacuum cup [4]:

1. Flexing median: 2-3 centimetres anterior to the posterior fontanelle at the mid-
line or sagittal suture lines. THIS IS THE FLEXION POINT.

2. Flexing paramedian: 2-3 centimetres anterior to the posterior fontanelle, however,
the cup is skewed lateral to one side either to the left or right, and not at the midline.

3. Deflexing median: The cup is placed at the midline or sagittal suture lines close
to the anterior fontanelle.
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Figures.
Forceps traction for delivery (Pajots manoeuvre).

4. Deflexing paramedian: The cup is placed close to the anterior fontanelle but
skewed lateral to one side to the left or right.

These applications (2-4) present an unfavourable larger diameter to the pelvis
with the tendency for more traction force, scalp trauma, and more likelihood of
failure [4].

The precise position and synclitic orientation of the fetal head should be deter-
mined before the application of the vacuum cup. The steps for performing a vacuum
OVD using the Kiwi Omni-MT are described below (Figure 6).

Figure 6.
The flexion point (Flexing median,).
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11.3 Aldo Vacca five-step technique
* Know your patient and create a rapport [4, 27, 41, 42].
* Evaluate for a valid indication of OVD.

e Communication should be patient-centred, involving the birth partner, health-
care workers looking after her, and her family.

* Your skills are important (you must be competent), while trainees must be
supervised.

¢ Conduct a thorough clinical examination of the patient (abdominal and vaginal
examination). Detailed examination of the abdomen will include the number of
fetuses, lie, presentation, attitude, and descent (the head should not be more than
1/5 palpable per abdomen). Check the fetal heart rate and review the cardiotoco-
graphic tracing. Vaginal assessment should include cervical dilatation, membranes
must be ruptured, with the bladder emptied. The fetal position should be deter-
mined, caput and moulding should be assessed, and the anterior and posterior
fontanelle should be evaluated to give an idea of the flexion point, degree of rota-
tion, and synclitism. The descent and station must be determined, as well as extent
of the fetal head descent during contractions; this is a contractions: this is a clue to
envisage that delivery is possible. The colour of the liquor must be evaluated.

Step 1

* Measure the tip middle finger, the interphalangeal joint, and the metacarpal pha-
langeal joint and note them. (The vacuum stem has two marks at 6 and 11 cm).

* Locate the flexion point and calculate the compensation distance (put your
middle finger on the posterior fontanelle and move 2-3 cm at the midline on
the sagittal suture anterior to the posterior fontanelle and estimate the dis-
tance between the location of the flexion point and where your finger exits the
introitus).

Step 2

* Insert the cup (Ideally hold the cup at the grove and place it at 12 oclock position
to determine if any rotation happens during the delivery. Avoid over-lubricating
the cup and ensure the side of the cup that will be attached to the baby is as dry
as possible).

* Use your non-examining hand to create a space and insert the cup sideways, then
position it onto the fetal head.

e Step 3

Put your examining finger (middle) above the cup and slide the cup downward till
you reach the compensation measurement. This will place the cup at the flexion point.
Step 4.
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Create the vacuum till you reach 60 mmHg, the mark of the vacuum will guide you.
Run your finger around the cup to exclude vaginal mucosa or any maternal tissue.

Step 5.

Apply traction during uterine contraction using a downward direction initially,
then forward and upward movement (your thumb on the kiwi cup and the index
finger on the fetal head. This helps to determine when the kiwi is separating and the
likelihood of a pop-off and helps in determining if the head is descending. Traction
should be synchronised with maternal contraction and traction should be stopped
when there is no maternal contraction (this reduces the rate of pop-offs). At crowing,
evaluate if an episiotomy is needed, which should be done at 60 degrees from the
midline, and thereafter, manual perineum protection should be done. Once the baby’s
head is delivered then the vacuum pressure is released, and the shoulder and the rest
of the body should be delivered subsequently.

11.4 When to abandon OVD?

It is prudent for any healthcare worker conducting an OVD to know when to aban-
don the procedure and opt for abdominal delivery. It will be catastrophic if that stop
point is not recognised because there will be dire maternal fetal consequences which
might often lead to litigation. A Vacuum-Assisted Birth (VAB) should be abandoned
when there is evidence of no progressive descent during traction, and if three pulls do
not bring the head to the perineum and there are two pop-offs despite correct applica-
tion. Total application time should be less than 30 minutes. Any of these scenarios
should be deemed appropriate to abandon VAB. There is an increased risk of complica-
tions, especially obstetric anal sphincter injuries, with the use of sequential instru-
ments. Therefore, risk balancing should be considered regarding sequential instrument
use or the alternative, which is an abdominal delivery. Forceps delivery should be
discontinued when appears difficult to apply or articulate after application, especially if
the handles become difficult to lock in. If rotation is not feasible or there is no eminent
sign of delivery after three pulls, the procedure should be stopped [4, 10, 14, 39, 41, 42].

12. Complications
12.1 Management of impacted fetal head

An impacted fetal head and its sequalae is one of the complications that can occur
after a failed OVD with several other complications following a successful OVD
(Table 5). Therefore, whenever a decision is made for abdominal delivery after an
attempted OVD, it should be considered a difficult caesarean section, and the most
senior doctor or obstetrician should be at the delivery. The impacted fetal head can be
relieved via manual vaginal disimpaction, the use of a fetal pillow, uterine relaxation,
abdominal cephalic disimpaction, reverse breech extraction, and several Patwardhan
techniques [48, 49].

13. Recommendations

In contemporary obstetrics, OVD will continue to play a critical role in women’s
health, especially in the management of the second stage of labour. While caesarean
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Neonatal

Complication Description

Scalp effect Visible marks of the cup attachment which are majorly of cosmetic concern with no
clinical significance. This is transient and would resolve within days

Chignon Artificial caput succedaneum is caused by the accumulation of interstitial fluid and

microhemorrhages. It resolves between 12 and 18 hours

Scalp abrasion and
laceration

No consensus in defining what scalp abrasion and lacerations are and what separates
them. Correct cup placement and reducing pop-offs can reduce them. 10% in OVD

Retinal haemorrhage

More common in VAB. However, it is transient and has no associated long-term
ophthalmological consequences. More common with vacuum and risk is 17-38%.

Neonatal jaundice Appears more common in VAB compared to forceps. Treatment with phototherapy
might be appropriate. Rates are quoted be to between 5 and 15% for OVD
Cephalohematoma Accumulation of serosanguinous fluid under the periosteum of the fetal skull. The

clinical implication is mild because the bleeding is limited in space and confined by
the periosteum. 1-12% in VAB

Subgaleal haemorrhage

This is potentially life-threatening as a result of rupture of the emissary vessel that
bleeds between the scalp and the aponeurosis and the periosteum of the fetal skull.
Suture line does not limit its spread and neonates can present in shock because they
can lose up to 80% of their blood volume. Predominant in VAB (3-6/1000)

Intracranial
haemorrhage/
Intraventricular
haemorrhage

Bleeding within the brain or in fluid space cavities of the brain of the newborn is
said to be generally low but higher is said to be among babies born via VAB. Vacca,
warns of the possibility of popping off at full traction as one of the causes. Rates are
between 5 to 15% in 10,000

Facial nerve palsy

Rare in OVD and mainly occurs in forceps delivery

Skull fraction

Rare but possible. Reported to be between 1 in 664 in forceps and 1 in 860 in forceps-
assisted delivery

Cervical spine injury

Mainly in high rotational forceps with Kielland which has been largely abandoned in
contemporary practice. Rarely occur with a rate of 0.7/1000 rotational forceps

Fetal death

Extremely rare but possible

Maternal

Vaginal hematomas/
Vulva hematoma

Vaginal tissue injuries are more likely to occur, and blunt trauma might result in
microvascular injuries that can lead to hematoma formation

Urinary tract injuries

The proximity of the urethra meatus, urethra and bladder predisposes the urinary
tract to injuries.

Anal sphincter injuries

Injury to the perineal muscles and anal sphincter complex. 1-4% for VAB and 8-12%
for forceps delivery

Postpartum haemorrhage  Bleeding from common causes of PPH but higher tendencies from genital tract

laceration (10-40%)

Table 5.
Vacuum-assisted birth and forceps delivery [14, 41—47].

section is an alternative, it might not be as swift as intended, with associated safety
concerns and the increased risk of complications in a second-stage caesarean section
should be considered. Relevant consensus training modules using the work of Aldo
Vacca could be a strong foundation and a starting point for a training guide to OVD.
Stakeholders including women should favour policies that will encourage training

at institutions and provide the relevant equipment needed. Obstetricians should
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gradually incorporate artificial intelligence in predicting birth outcomes and the use
of simulators will further enhance skill transfer and acquisition. Ultrasound in the
second stage of labour will help to pinpoint the exact location of the fetal position
and station with the possibility of improving the outcomes of OVD. Each obstetric
unit should have regular training and conduct audits in OVD. There is a need for more
research and innovation in the field of operative vaginal birth.

14. Conclusion

In the era of evidence-based medicine and technological advancement, the
relevance of OVD is key to the management of the second stage of labour. Relevant
training guides and mentorship from physicians who have the skills and passion to
train and transfer skills will be a good strategy to keep the practice of OVD alive. A
meticulous approach using a checklist and proper documentation of the procedure
will fundamentally increase safety and reduce litigation from OVD.
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Chapter 9

Operative Vaginal Delivery:
A Review and Public Health
Perspectives

Efuetnkeng Bechem

Abstract

Instrumental delivery, also called assisted vaginal birth, is a procedure whereas
vaginal delivery is accomplished with the use of instruments, namely forceps and
vacuum extractors. This is an obstetrical procedure introduced since the Greek and
Roman era (between 500 BC and 500 AD) but still remain a current practice today
as WHO qualifies it to be one of the six critical function of basic emergency obstetric
care. It is, therefore, a vital procedure to improve obstetrical care in resource-limited
settings. The indications for an assisted vaginal birth can not only be maternal, foetal
or both but it also depends on the technical capacity of the birth attendant as it is
not void of complications. There has been a decline in the procedure that has been
reported worldwide. Lack of adequate training, education of stakeholders and appro-
priate communication for behavioural change have been several factors identified as
major setbacks affecting the use of AVB. Identifying these setbacks and exposing the
advantages of this delivery method whilst enhancing on behavioural changes consti-
tute public health perspectives in operative vaginal delivery.

Keywords: forceps, vacuum extraction, vaginal birth, caesarean section,
behavioural change

1. Introduction

Assisted vaginal birth (also called instrumental delivery) is carried out to accom-
plish birth for the benefit of mothers and babies, but it is sometimes associated with
significant morbidity for both. According to Verma, Spalding and Wilkinson et al.,
assisted vaginal birth (AVB), is referred to the act of carrying out a vaginal birth with
the help of an instrument, such as a forceps or vacuum extractor [1]. It is also known
as instrumental delivery or operative vaginal birth.

These two instruments are safe and reliable for assisted delivery of a child, but
emphasis should be laid on appropriate indications and contraindications of the
procedures. The benefits and risks to both the mother and her foetus of using either
instrument or the dangers of alternative caesarean section delivery must be con-
sidered in each case. The choice of instrument should be made by considering the
clinical circumstances, the skill of the health care provider and the acceptance of the
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woman. This procedure should be carried out by a trained and experienced healthcare
provider with good judgmental ability with the instrument chosen.

The World Health Organisation (WHO) has indicated AVB to be one of the seven
essential services in basic emergency obstetric care [2].

In the United States, assisted vaginal delivery represented 3.1% of all deliveries,
according to national data in 2015 [3]. Forceps-assisted births accounted for 0.5%
of vaginal births; vacuum-assisted births accounted for 2.6% of vaginal births and
83%of all instrument-AVBs [4]. There is a reported decline from 9% in 1990. For
these two methods, the vacuum is disproportionately selected, with a vacuum-to-
forceps delivery ratio approximating 4:1. However, the prevalence of assisted vaginal
birth varies across geographic regions in the United States and even within states,
suggesting an inadequate and random application of evidence-based guidelines
for AVB, or even more, the decline expertise with the technique in some areas [4].

In the United States, the highest rates for both forceps and vacuum-assisted births

are recorded in the Midwest, whilst the lowest forceps-assisted delivery rates were
recorded in the Northeast and the lowest vacuum-assisted delivery rates in the South
[4]. In a systematic review and meta-analysis in 2023 among 17 studies in sub-Saharan
Africa, Mebratu et al. identified a pooled prevalence of operative vaginal delivery of
7.98% of all vaginal births [5].

The most frequent indications for AVB include foetal distress in the second stage
of labour with an advanced station of the foetal head, a prolonged second stage of
labour and maternal exhaustion during the second stage of labour. Knowing the
risks associated with caesarean sections carried out during the second stage of labour
compared to pre-labour or early labour caesarean sections, AVB can be a tool to
reduce maternal and perinatal morbidity and mortality in the second stage of labour
[6]. This is particularly important in resource-limited settings where women and their
babies have reduced access to high-quality (i.e. effective, safe, efficient, equitable,
timely and people-centred) care [7].

It has been noted a global trend in the decrease in the use of instrumental deliver-
ies contrasts with the increased use of caesarean section in the last decades, most
particularly in low- and middle-income countries (LMICs) [7]. Whilst AVB is
inexistent in some LMICs, it has been observed that its use is currently more com-
mon in high-income countries than in LMICs [8]. It is thought that potential factors
associated with the underuse of AVB may be such as lack of staff adequately trained
to indicate and perform ABV, lack of functioning equipment, inadequate support and
supervision for trained healthcare workers to perform AVB, fear of complications or
blame in case of adverse outcomes, and concerns on maternal and foetal safety [9].

2. History of assisted vaginal birth

AVB has been described as far back as the sixth century BC in Hindu medi-
cine. Other references are found during the Greco-Roman era in the writings of
Hippocrates between 500 BC and 500 AD [10]. However, in this era, labour may
have occurred for several days resulting in intrapartum foetal death. In these circum-
stances, the intervention consisted of the use of surgical instruments or even kitchen
utensils with the sole purpose of extracting the dead foetus and preventing maternal
mortality [11]. The invention of assisted vaginal delivery as a method of preventing
both maternal and neonatal morbidity has developed over several centuries and has
been kept guarded secretly over several years by its inventors.
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The French-born surgeon Peter Chamberlen (c.1560-1631) has been attributed to
the invention of the obstetric forceps in the seventeenth century. Chamberlens instru-
ment was first used in 1735 Scotland and England in 1735, whilst, William Smellie
(1697-1763), a famous British obstetrician, is described to have pioneered the evolu-
tion and the use of the forceps in England [11]. Smellie added a lock and the fenes-
trated blades to the forceps originally designed by Chamberlen. Other designs with
longer and pelvic curved blades based on scientific study of pelvic measurements
were invented. This resulted in better use of the forceps and reduced foetal trauma.

It was in 1849 that Dr. James Young, an English surgeon, first described vacuum
extractors [12]. However, it was in the 1950s, that the Swedish obstetrician, Dr.

Tage Malmstrém published a series of studies on vacuum extraction, that it became
popular. By 1992, the number of forceps-assisted deliveries was outnumbered by the
number of vacuum-assisted deliveries in the US, and it was estimated by 2000 that
66% of operative vaginal deliveries were vacuum-assisted deliveries [13].

3. Different types of instruments

There are two different instruments used in AVB. The obstetric forceps and the
vacuum extractor.

3.1 The obstetric forceps

The obstetric forceps is a metallic instrument made to adapt on the foetal head,
whilst the operator exerts a pull to expel the baby from the birth canal [14]. The
forceps consist of a blade that is linked to a handle by a shank (Figures1and 2).

The blade is the part that fits the foetal head and has two curves: the cephalic curve
to encompass and protect the foetal head and a pelvic curve to accommodate the

BLADE

CEPHALIC
CURVE

HEEL

SHANKS
OVERLAPPING
PARALLEL

LOCK

FINGER
GUIDE

HANDLE

Figure 1.
Diagrammatic frontal view of an obstetrical forceps. Source [14].
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A~ N N
PELVIC l ' I I l
CURVE e
BLADE SHANK LOCK HANDLE
Figure 2.

Diagrammatic transverse view of an obstetrical forceps. Source [14].

maternal pelvic curve. It may be fenestrated or solid. The back of the blade is called
the heel, whilst the tip is called the toe. The shanks may be parallel (Simpson-type
forceps) or overlapping (Elliot-type forceps). The shank connects the blade to the
handle via alock (Figure 1). Several lock configurations exist, but the most common
are the English and sliding locks. The handle is used for gripping the forceps by the
operator to exert a pull force.

These features of the forceps were each designed for a purpose and the user needs
to know before applying the forceps. Fenestrated blades prevent slippage on the baby’s
face by allowing the foetus’s cheeks to bulge through, but they tend to leave bruise
marks more easily than solid blades. Overlapping shanks provide more space towards
the heel of the blades. This makes it preferable for the delivery of an infant with an
unmolded head. The overlapping shanks also cause less stretching of the maternal
perineum and, therefore, are better choices if rotation is attempted.

Several hundreds of different types of forceps exist, with the most commonly used
being [15].

The Simpson forceps have a particular elongated cephalic curve. It is used when
the head is impacted in the birth canal.

The Elliot forceps are designed with a rounded cephalic curve.

Kielland forceps have a shallow pelvic curve with a sliding lock. They are com-
monly used in rotatory delivery.

Wrigley’s forceps are characterised by short shanks and blades to reduce the risk of
maternal complications. It is most often used in deliveries in outlet forceps deliveries
and caesarean deliveries.

Piper’s forceps have downward-curving shanks to fit around the underside of
the body of the foetus. It is typically used in the delivery of the after-coming head in
breech presentation.

The criteria and technique for forceps deliveries are:

* Outlet forceps: The foetal skull is at the pelvic floor, and the scalp is visible at
the introitus without separating labia. The sagittal suture in anterior-posterior
diameter is in LOA, ROA or OA position. Rotation should be less than 45 degrees
and the perineum crowns the foetal head.

* Low forceps: The foetal skull should be below +2 station, but not visible at the
introitus. The rotation is less than 45 degrees in LOA or ROA to OA, and also in
LOP or ROP to OP. Otherwise, rotation can be above 45 degrees.
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* Mid forceps is when the station is above +2 and the head is engaged.

* High forceps have been abandoned.
3.2 Vacuum extraction

With the discovery of the vacuum extractor in 1849 by James Young, it was
Malmstrém who developed a prototype of a modern vacuum extractor. His prototype
is a metal cup and a flat plate it attached to a chain [16]. The chain is then placed in
arubber tube that helps to develop the vacuum and attached to a traction bar. Upon
pulling, traction is applied to the cup by the chain and plate.

The silastic cup has replaced the metal cup in most devices. It has many advan-
tages over the metal cup, most especially the rapid development of the vacuum and,
therefore, pressure can be released between contractions, which decreases injury to
the foetal head due to abrasions.

The metal-cup vacuum extractor has a mushroom-shaped cup in metal with a
diameter varying from 40 to 60 mm. It is centrally attached to a chain connecting
the cup to a detachable handle, used to apply traction. The metal cup is attached to a
suction pump (mechanical or electrical suction device) via a peripheral vacuum.

The metal cup has the advantage of higher success rates and ease of use in the
occiput-posterior position. However, the non-flexibility of metal cups makes their
application on the foetal head difficult and uncomfortable and, therefore, associated
with increased risk of foetal scalp injuries.

Soft-cup devices are usually used with a manual or an electrical suction device.
Some are manufactured with a built-in vacuum-release valve that allows a controlled
and rapidly attained pressure. This makes the manipulation easier and simpler for the
operator. Soft-cup vacuum extractors are disposable or reusable.

Contrary to metal-cup devices, soft-cup vacuum devices cause lesser neonatal
scalp injuries but with a higher failure rate.

Soft-cup vacuum extractors are usually bell or funnel-shaped. Some varieties, such
as the mushroom-shaped vacuum cup, have the combined advantages of both metal
and soft cups. Its soft sidewall reduces infant scalp trauma compared to the traditional
Malmstrém metal cup.

3.3 Comparative advantages of forceps and vacuum extractors

 Forceps

Reduced neonatal injuries, such as retinal haemorrhage, cephalohematoma and
transient lateral rectus palsy.

Higher successful rates of vaginal births

* Vacuum extractors

Quicker foetal delivery.

Easier to learn.
Lesser maternal discomfort.
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Lesser maternal genital trauma.
Fewer neonatal craniofacial injuries.
Less anaesthesia required.

4, Indications of instrumental deliveries

Assisted vaginal delivery is generally performed to shorten the second phase of
labour during delivery if the foetal heart tones are not reassuring or there is maternal
exhaustion. Also, AVB is usually used to shorten the second phase of labour in cases
when the mother has chronic medical conditions, such as heart disease, sickle cell
disease or hypertension.

5. Prerequisite for assisted vaginal delivery

AVBs are at times called surgical vaginal deliveries because it entails a surgical
procedure to deliver the baby vaginally. This means there should be appropriate
training of the practitioner on the procedure, acquired experience and a robust
indication. Complications usually occur when some conditions are not met before
the procedure. According to Chawanpaiboon et al., 18.8% of maternal complica-
tions were recorded in all AVBs in a series in the US [17]. These conditions vary as
per the method chosen.

5.1 Prerequisite for forceps delivery

For a successful forceps delivery, the examiner should be assured of a fully dilated
cervix, an empty bladder and an engaged head presentation. The exact position of the
head is also important to identify possible rotatory movements.

It is also primordial to know the type of the pelvis as only an adequate pelvis may
accommodate an instrument.

The operator should know the different types of forceps available and be familiar
with them.

Being an operative procedure, a forceps delivery should respect all the necessary
aseptic measures for surgery and anaesthesia [14].

5.2 Prerequisite for vacuum extraction

Similar conditions are required to perform a vacuum extraction for vaginal
birth.

A fully dilated cervix with an empty maternal bladder, the foetal head should be
engaged membranes ruptured an adequate pelvis and appropriate anaesthesia and the
respect of aseptic surgical measures.

Contrary to some forceps delivery done for the after-coming head in breech
presentation, vacuum extraction is exclusively used in cephalic presentation.

In all AVB, a backup setting for caesarean delivery should be readily available in
case of failure of the instrumental vaginal birth.
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6. Complications of AVB
6.1 Maternal complications

Several maternal complications reported have contributed tremendously to the
reduction in the use of instrumental deliveries [4]. Maternal complications may
include:

* Post-partum haemorrhage

e Birth canal injury

* Uterine rupture

* Obstetrical fistula

e Urinary incontinence.

6.2 Neonatal complications

Complications to the new-born may include [18].

Skull fracture
* Brain damage
¢ Cerebral palsy
* Cephalohaematoma

* Erb’s syndrome

7. Contraindication of AVB

These are conditions that do not comply with the prerequisite outlined above.
These include:

* Anunengaged head
* Anunknown foetal position
* Incomplete cervical dilatation

* Vacuum extraction is contra-indicated in pregnancy terms below 34 weeks for
risk of intracranial haemorrhage.
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8. Public health perspectives of assisted vaginal deliver
8.1 Challenges on the use of AVB

With assisted vaginal birth representing about 3.1% of all deliveries in the US [3],
whilst about 7.98% in sub-Saharan Africa [5], there is a major disparity in the preva-
lence. This may explain why AVB prevalence is income and society related.

The decline in the use of assisted vaginal delivery over the years is quite
noticeable [4].

The World Health Organisation has identified the lack of trained and experienced
providers with abilities to identify women in labour that could benefit from AVB and
also perform the procedure safely, as a major setback for its use. Training of provid-
ers is, therefore, considered a crucial aspect of capacity building in conducting AVB
and as Feeley et al. reported, it would be welcomed by healthcare providers [19].
Meanwhile, it is a complex task to acquire and maintain AVB skills, which necessitate
a supportive environment, supervision, mentorship and accountability.

On-site training and hands-on technique sessions are necessary to ensure the safe
and sustainable use of instrumental deliveries.

In its intrapartum care for positive childbirth experience recommendations, the
WHO recognises a ‘positive childbirth experience’ as a major pregnancy endpoint for
all women and babies [20]. In this perspective, not only what is done that matters but
also why, when and how it is done. It is, therefore, important for caregivers to develop
non-clinical skills, such as effective information, education and communication skills,
appropriate attitude in a multidisciplinary professional team, shared and consensual
decision-making and how to build positive relationships among the pregnant woman,
her family and the community.

Some cultural factors and challenges, such as poor understanding about the safety
and benefits of an instrumental delivery compared to caesarean delivery in the second
stage of labour, are to be addressed by stakeholders (e.g., pregnant women, families,
obstetricians, midwives, anesthesiologists, neonatologists and healthcare managers).
In many LMICs where there is a lack of trained medical doctors, regulations for the
practice of AVB by midwives are not available and may expose them to professional
litigations.

The absence of contextual guidelines on indications, contraindications procedural
measures for AVB and decisions to follow after a failed attempt, are also limiting the
use of AVB.

8.2 The way forward

When adequately indicated and practised, high-quality assisted vaginal delivery
has the potential to reduce maternal and neonatal morbidity and mortality whilst
preserving the mother from caesarean delivery. Currently, overuse of caesarean
sections in some settings coexists with a good proportion of women not accessing
life-saving procedures. The good introduction of AVB, and its sustainability when and
where appropriate, is a complex challenge that requires multi-sector interventions
that involve all stakeholders. The cost-effectiveness of AVB compared to caesarean
sections is a clear indication to advocate for its promotion in LMICs.

Multidisciplinary and comprehensive approaches are necesary to address these
cultural behaviours and relationships among stakeholders. Care receivers’ and givers’
experiences, beliefs and values about AVB and an alternative caesarean delivery are
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crucial and need to be considered to improve and optimise the design and implemen-
tation of good strategies.

Research on this aspect should not only consider AVB as a sole aspect but also the
physiology, management and health-economic aspects of AVB and its alternatives.
This should be embedded in a complete process to reintroduce AVB as a measure to
improve healthcare in the capacity of givers benefits and safety whilst evaluating the
providers’ skills and experience. Handing down ok knowledge to junior colleagues
is also another aspect that should be emphasised by policymakers to sustain this
practice. The identification and treatment of complications that arise will reassure
stakeholders.

The recognition of AVB as a practice within health systems, whilst identify-
ing local challenges, limitations and priorities should be researched. The use of
behavioural operational implementation research on systems thinking approach and
behavioural changes to adapt to local realities are encouraged to ascertain the cultural
difficulties around AVB [21]. Behavioural studies have been used on community
cultural changes to impact the implementation of medical procedures [22].

9. Conclusion

Assisted vaginal delivery is an obstetrical practice that has been used for ages
and continues to play a vital role in the shortening of the second stage of labour for
various indications. Despite this pivotal position in obstetric care, its use has been
declining over the years and replaced by caesarean delivery.

The WHO defined AVB as one of the basic obstetrical care. However, this declin-
ing trend has been caused by several factors, especially personnel training. In LMICs
where health accessibility is not optimal with mostly out-of-pocket payment of
healthcare, assisted vaginal delivery should be rather promoted as it is cost-effective
to the system.

In this chapter, we identified some public health challenges hindering the use of
instruments in childbirth and outlined some way forward. This is basically around
the training of operators who should master the different instruments, have a robust
indication, and avoid contraindications, clearly understand the per-requisite before
using the instrument, and know practically how to use the devices; health educa-
tion and communication of stakeholders involved, and finally advocacy for cultural
change through behavioural approaches.
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Chapter 10

Cost-Benetit and Outcome
Comparison: Operative Vaginal and
Cesarean Delivery

Habtamu Alemu Tena and Tesfahun Simon Hadaro

Abstract

Operative vaginal delivery (OVD) is a critical obstetric intervention that signifi-
cantly reduces maternal and neonatal morbidity and mortality. This study, drawing
from recent literature, provides a comprehensive overview of operative vaginal
delivery (OVD), including its indications, contraindications, prerequisites, rate of
OVD per region, and a cost-benefit analysis of comparing OVD to cesarean delivery
(C-section), along with their respective healthcare outcomes. The finding of this
study indicates that the rate of OVD has decreased over the past few decades, con-
tributing to the increase in cesarean delivery rates worldwide. Factors influencing the
use of OVD include the availability of trained healthcare providers, cultural attitudes
toward childbirth, healthcare infrastructure, and regional policies. In terms of
healthcare cost, OVD is generally more cost-effective than C-sections, particularly in
low-risk pregnancies, contributing to better maternal outcomes and lower healthcare
costs. The study underscores the importance of a balanced approach to labor man-
agement, carefully weighing the benefits and risks of OVD against the rising trend
of C-sections. The findings have significant implications for healthcare policy and
clinical practice aimed at improving maternal and neonatal health outcomes globally.

Keywords: operative delivery, operative vaginal delivery, instrumental delivery,
cesarean delivery, spontaneous vaginal delivery, healthcare outcomes

1. Introduction

Operative vaginal delivery (OVD) involves using specialized obstetric instru-
ments, such as forceps or vacuum devices, to assist in the vaginal delivery of a fetus,
particularly when the natural progression of labor is hindered, posing risks to both
mother and infant. This intervention is recommended to expedite the second stage of
labor and reduce the need for second-stage cesarean deliveries, lowering associated
morbidity and mortality [1]. Its importance is especially pronounced in low- and
middle-income countries, where a shortage of skilled healthcare providers and
limited access to necessary equipment restricts its widespread use [2].

Despite its proven efficacy, the utilization and perception of OVD have varied
widely across different regions and healthcare systems, influenced by factors such as
clinical expertise, training availability, and cultural attitudes toward childbirth [3].
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From a public health perspective, understanding the implications of OVD is crucial.
Careful consideration of the balance between its benefits and potential risks is essential
to inform guidelines and policies that optimize maternal and neonatal outcomes [3, 4].

Recent trends indicate a decline in OVD rates in favor of rising C-section rates,
sparking debates about the best practices for managing labor and delivery. This shift
raises concerns about the long-term health implications for mothers and infants, as
well as the economic burden on healthcare systems [5, 6]. Operative vaginal delivery
is used to achieve or expedite safe vaginal delivery for maternal or fetal indications,
such as prolonged second stage of labor, non-reassuring fetal heart rate patterns in
the second stage of labor, maternal exhaustion, and an inability to push effectively;
medical indications such as maternal cardiac disease and a need to avoid pushing in
the second stage of labor [7, 8].

Contraindications to operative vaginal delivery (OVD) include both maternal
and fetal factors that increase the risk of complications. These include pelvic abnor-
malities, incomplete cervical dilatation, inadequate maternal effort, active genital
infections, unengaged fetal head, fetal malpresentation (such as breech or face
presentation), fetal bleeding disorders, and suspected macrosomia. Proper assess-
ment of these factors is crucial to minimize risks and ensure a safe delivery for both
mother and baby [9-11].

The prerequisites for operative vaginal delivery (OVD) include informed consent
from the mother, a fully dilated cervix, an engaged fetal head, adequate anesthesia,
ruptured membranes, and an adequate pelvis. Additionally, there must be readiness
for a potential cesarean delivery if necessary, and there should be no contraindica-
tions such as cephalopelvic disproportion or fetal bleeding disorders. Meeting these
criteria is essential to ensure a safe and successful OVD and to achieve favorable
outcomes [12-14].

Operative vaginal delivery (OVD) can lead to successful vaginal deliveries,
reducing the need for cesarean sections. However, it also poses significant risks to
the mother and the baby. Both maternal and fetal complications can arise from OVD,
making skilled technique and careful clinical decision-making essential. Maternal
complications can include perineal tears, hemorrhage, pelvic floor dysfunction, infec-
tion, and urinary or fecal incontinence. For the fetus, potential risks range from scalp
lacerations and cephalohematoma to more serious conditions like subgaleal hemor-
rhage, intracranial hemorrhage, or facial nerve palsy [15-17]. These risks highlight the
importance of precise clinical execution, appropriate patient selection, and diligent
monitoring during and after the procedure to minimize harm to the mother and the
child.

When performed by experienced clinicians, with careful patient selection and
proper technique, the outcomes of OVD can be favorable. The procedure often
prevents the need for a cesarean section, which carries its own set of risks, including
hemorrhage, infection, prolonged healing, and higher costs. Long-term morbidities
are notable, such as the increased likelihood of repeat cesarean deliveries, complica-
tions during a trial of labor after cesarean (TOLAC), and placental abnormalities,
including placenta accreta. Therefore, the decision to proceed with OVD must be
carefully weighed against these potential risks, and close monitoring of both the
mother and neonate is critical during and after the procedure to ensure favorable
outcomes.

Several public health issues emerge when evaluating OVD. These include the
accessibility and quality of obstetric care, the training and proficiency of healthcare
providers in performing OVD, and the socioeconomic and demographic factors
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influencing the choice of delivery method [18]. Moreover, disparities in the avail-
ability and utilization of OVD highlight the need for equitable healthcare provision
and the importance of addressing systemic barriers that prevent optimal care [17].

By reviewing existing literature, this study seeks to provide comprehensive insights
into the benefits and challenges associated with OVD, ultimately contributing to more
informed policy-making and improved healthcare outcomes.

2. Background statistics of OVD performed per region per year

Operative vaginal delivery (OVD) statistics vary across regions and years based on
recent literature. These statistics highlight the variability in OVD rates across differ-
ent regions, influenced by a combination of healthcare practices, the availability of
trained professionals, and cultural factors.

The United Kingdom and France have the highest OVD rates, ranging from
10-15% [9, 19]. This is consistent with the broader trends observed in Europe,
where OVD is a common practice due to better access to healthcare and skilled birth
attendants.

The rate of operative vaginal delivery (OVD) in Africa varies significantly across
different regions, with the lowest prevalence in sub-Saharan Africa, due to limited
access to skilled birth attendants and necessary equipment. A systematic review and
meta-analysis revealed an overall pooled prevalence of OVD at 7.98% across 17 studies
involving 190,900 births, reflecting the challenges in the healthcare infrastructure.
Specific indications for OVD included prolonged second stage of labor (32.81%) and
non-reassuring fetal heart rate (37.35%) [20].

The rate of operative vaginal delivery (OVD) in the United States and Canada
has been notably low compared to other countries. Recent studies indicate that the
OVD rate in the U.S. is approximately 3.1%, with forceps being used in only 0.5% of
deliveries. Both countries have seen a decline in OVD rates, now ranging from 3 to
5% [21, 22]. This decline is attributed to changes in obstetric practices and increased
preference for cesarean sections in certain clinical scenarios.

Brazil and Argentina also have relatively low OVD rates, with Brazil having the
lowest at around 1-3%. These countries have relatively low OVD rates. Brazil, in
particular, has one of the lowest rates, ranging from 1-3%. This low rate is influenced
by the high rates of cesarean sections, which are often preferred over OVD in these
regions [23, 24].

The rate of operative vaginal delivery (OVD) in Asia varies significantly across
different regions and healthcare settings. Research indicates that while OVD is an
essential skill in obstetrics, its utilization remains low in many areas. In Singapore,
the rate of OVD was approximately 10% from 2012 to 2017, with a balanced use of
forceps and vacuum extractors. A study in Nepal reported a much lower frequency of
2.3% among 3060 deliveries, primarily used in nulliparous women, with fetal distress
being the most common indication [25, 26].

The OVD rate in Australia and New Zealand is around 10-12%, with a preference
for vacuum over forceps [18]. Asia: India: OVD rates in India vary significantly by
region, ranging from 2 to 5% [27, 28]. Urban areas tend to have higher rates due to
better access to healthcare facilities. China’s OVD rates are relatively low, around 2.3%,
as cesarean sections are more commonly preferred for complicated deliveries [29].

These findings highlight the significant regional differences in OVD practices,
influenced by factors such as healthcare infrastructure, training of healthcare
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Region Country OVD rates
Europe United Kingdom 10-15%
France Comparable to the UK
Germany 7-10%
Africa Sub-Saharan Africa 7.98%
North America United States 3-5%
Canada 3-4%
Latin America Brazil 1-3%
Argentina 3-5%
Asia India 2-5%
China 2-5%
Singapore 10%
Nepal 2.3%
Australia and New Zealand Australia 10-12%
New Zealand Comparable to Australia

Note: Data adapted from sources [9, 18-29] numbered as per sources used in the compilation of Table 1.

Table 1.
Operative vaginal delivery rates across vegions and countries.

providers, and cultural preferences regarding childbirth methods. Table 1 presents an
overview of OVD statistics across different regions.

3. A cost-benefit analysis of OVD vs. cesarean delivery and comparative
healthcare outcomes

The decision between operative vaginal delivery and cesarean delivery (CD) is
crucial in obstetric care, with significant implications for healthcare costs and out-
comes. Recent studies provide insights into the cost-benefit analysis of these delivery
methods and their comparative healthcare outcomes. The analysis considers factors
such as hospital costs and maternal and neonatal health outcomes. Cesarean sections,
particularly in low-risk pregnancies, are linked to higher healthcare costs, poorer
perinatal outcomes, and increased rates of maternal and neonatal complications,
making them a lower-value delivery option [30].

Studies showed that OVD is generally more cost-effective and associated with
better maternal outcomes compared to cesarean delivery (C-section), particularly in
low-risk pregnancies. Successful OVD has been associated with a 45% reduction in
severe maternal complications without increasing the risk of severe neonatal morbid-
ity compared to cesarean delivery after a prolonged second stage of labor. This reduc-
tion in maternal morbidity also helps lower overall healthcare costs. Furthermore,
OVD has been associated with shorter hospital stays, quicker recovery periods, lower
infection rates, and higher rates of immediate breastfeeding initiation (92.57% for
vaginal births compared to 88.43% for cesarean deliveries) [31, 32].

From a cost perspective, vaginal deliveries, including OVD, generally incur lower
costs than C-sections due to shorter hospital stays, fewer surgical resources, and
reduced postoperative care needs. Cesarean sections, on the other hand, have both
higher direct and indirect costs. These include longer hospitalizations, increased medi-
cal supplies, and a higher incidence of neonatal intensive care unit (NICU) admissions
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for newborns (6.7% for cesareans vs. 4.5% for vaginal births). Furthermore, cesarean
deliveries lead to more maternal ICU admissions (0.8 vs. 0.3% for vaginal births),
which also drives up healthcare expenses [33, 34].

Long-term risks associated with cesarean deliveries include uterine rupture and pla-
centa previa in future pregnancies. They also increase the likelihood of chronic health
conditions, such as pelvic floor dysfunction or issues related to adhesions. OVD, when
performed properly, avoids many of these risks and preserves the option to deliver
vaginally in the future. Although both delivery methods can be life-saving when neces-
sary, OVD provides better maternal outcomes and is generally more cost-effective,
especially in low-risk situations. It also contributes to reducing the rates of primary
cesarean deliveries and mitigating long-term maternal health complications [35, 36].

These findings emphasize the importance of carefully considering the mode of
delivery to optimize maternal and neonatal outcomes while managing healthcare costs
effectively. It is essential for informing healthcare policies aimed at optimizing delivery
methods, balancing costs, and improving overall maternal and neonatal outcomes.

4, Conclusion

The finding of this study indicates that operative vaginal delivery (OVD) is a cru-
cial intervention in obstetrics, significantly reducing maternal and neonatal morbid-
ity and mortality while being more cost-effective than cesarean delivery, particularly
in low-risk pregnancies. It highlights a concerning trend of declining OVD rates in
favor of increasing cesarean sections, which are associated with higher complications
and costs. The study emphasizes the need for equitable healthcare access to OVD and
calls for informed policy-making to promote its use, ensuring that all women can
benefit from safe and effective delivery methods. Overall, the findings advocate for a
balanced approach to labor management that carefully weighs the benefits and risks
of OVD against the rising preference for cesarean deliveries, ultimately aiming to
improve maternal and neonatal health outcomes globally.
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