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ABSTRACT

Hypertension, the commonest medical condition in pregnancy is a major cause of
maternal and perinatal morbidity and mortality. It accounts for about 10% of pregnancy-
related complications. Although complications of hypertensive disorders in pregnancy
(HDP) could be reduced by 70% with effective management, resources for their
effective management in most district hospitals in the Volta Region are lacking. This
study aimed to assess maternal and perinatal outcomes among pregnant women with
hypertensive disorders in the Volta Region of Ghana. This analytical cross-sectional
study design using a simple random sampling technique to choose hospitals and a
purposive sampling technique to choose patient collected data on the socio-demographic
and maternal characteristics, maternal and perinatal outcomes using a pretested data
extraction form from antenatal, delivery, and postnatal record books of 130 women with
HDP. Crude and adjusted relative risk (RR) using multivariable binomial regression at
P< 0.05 is considered significant when adverse maternal and perinatal outcomes were
compared. A majority (63.1%) of the respondents were Christians who belong to a low-
risk obstetric age group of 20- 35 years (66.2%), are medium to high-income earners
(65.4%) and have had at least 9 years of formal education (90%). The study observed a
high prevalence of obstetric complications such as meconium-stained amniotic fluid
(24.62%),-premature rupture of membrane (23.85%), haemorrhage (69.2%), and
placenta abruption (13.08%). Adverse perinatal outcomes: APGAR score less than 7 at
minute 1 (66.92%) and 5(13.08%), low birth weight (33.08%), intensive care unit
admission requirement (25.38%), congenital abnormalities (10%), and stillbirth (8.46%)
were observed. Maternal ethnicity, premature rupture of membrane, haemorrhage,
placenta abruption and mode of delivery are risk.factors for APGAR score less than 7
at minute 1'whereas haemorrhage, being single, meconium-stained amniotic fluid, and
placenta abruption are risk factors for APGAR score less than 7 at minute 5. Low income
is a risk factor for congenital abnormalities. Maternal educational level is-a risk factor
for placenta abruption. Maternal age >35 years is a risk factor for premature rupture of
membrane. Premature rupture of membrane, placenta abruption and spontaneous
vaginal delivery are risk factors for small for gestational age. Premature rupture of
membrane is a risk factor for neonatal intensive care unit admission and meconium-
stained amniotic fluid is a risk factor for still birth. The need for improved maternal and
perinatal care services for women with HDP cannot be overemphasized for better

obstetric outcomes.
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CHAPTER ONE

INTRODUCTION

Background to the Study <[ Formatted: Left

Hypertension is one of the commonest medical conditions in pregnancy
and a major cause of maternal and perinatal morbidity and mortality (Shen et
al., 2017). It accounts for about 10% of pregnancy-related complications
(Zhang, Meikle &Trumble, 2003; Scantlebury et. al., 2018). At least one woman
dies every 7 minutes from complications of hypertension disorders of pregnancy
(Gudeta & Regassa, 2019). Increasing numbers of pregnancies will be
complicated by chronic hypertension as the trend continues for women to delay
conception, together with the global epidemic of obesity. The consequences of
complicated pregnancy outcomes are not only costly in the short term but the
long-term health consequences for the offspring of the woman and subsequent
financial burden should be acknowledged (Bramham et al., 2014).

Pre-eclampsia is a leading cause of maternal and neonatal mortality and
morbidity; affecting 2-5 percent of all births (Mustafa, Ahmed, Gupta & Vento,
2012). Pre-eclampsia and eclampsia are believed to be responsible for 14% of
all' maternal deaths (Shen et al., 2017). Pre-eclampsia has been linked to an
increased risk of cardiovascular disease in both women and their children later
in life. Though gestational hypertension affects 5-10% of pregnancies, the
complications are usually minor (Garovic & Hayman;2007).

Multiple studies have linked gestational hypertension and pre-eclampsia
to a high BMI, nulliparity, a history of pre-eclampsia, type 1 and 2 diabetes,
twin pregnancy, maternal age of less than 20 or more than 40 years, and renal

failure (Shiozaki, Matsuda, Satoh & Siato, 2013; Magee et al, 2014; Garg, Toy,
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Tripodis, Silverstein & Freeman, 2015; Wright, Syngelaki, Akolekar, Poon &
Nicolaides, 2015; Shen et al., 2017; Wang et al, 2017). Hypertensive conditions
increase the risk of caesarean section, placental abruption, small for gestational
age, preterm delivery, and an APGAR score below 7 at minutes one and five
when it comes to birth outcomes (Shen et al., 2017). In developing countries,
adverse hypertensive birth outcomes are more common and severe than in
developed countries (Ohno et al., 2013; Braham et al., 2014). This was due to a
shortage of obstetric and paediatric services (Adu-Bonsaffoh, Oppong, Binlinla
& Obed, 2013; Lee et al., 2013; Adu-Bonsaffoh, Ntumy. Obed & Seffiah, 2017).

According to records, pregnant women seeking obstetric care in
Ghanaian tertiary hospitals have a high prevalence of hypertensive disorders
and have poor birth outcomes (Lee et al., 2013; Adu-Bonsaffoh, et al., 2017).
There is, however, a paucity of literature on such studies in the district hospitals:
Resources such as obstetricians, paediatricians, and neonatal intensive care
units are not readily available in these facilities (MOH, 2017). Hypertensive
disorders and adverse birth outcomes would require special attention given.the
increasing delay in pregnancy among women of reproductive age, as well as the
obesity epidemic among Ghanaian women. The study aims at assessing
maternal and perinatal outcomes-among pregnant women with hypertensive
disorders in the Volta Region. This will provide baseline data to guide policy.

for any interventions.
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[Problem Statement - {Formatted: Font color: Text 1

{ Formatted: Left

Hypertension and its impact on maternal and perinatal morbidity and
mortality have been well documented (Kattah et al., 2018). The complications
of hypertensive disorders are major challenges to nurses, midwives,
obstetricians and paediatricians (Zhang, Meikle & Trumbble, 2003).

Several studies have documented both maternal and perinatal
complications of hypertension in pregnancy (Lindheimer. Taler & Cunningham,
2009; Carolan, 2013; Seifoleslami, 2017). Notable maternal complications of
hypertension in pregnancy include; preeclampsia, eclampsia, abruptio
placentae, thrombocytopenia, pulmonary oedema, liver dysfunction,
disseminated intravascular coagulationand renal insufficiency (Zhang et al.,
2003; Nwoko, Plecas & Garovic, 2012). Preterm delivery, still birth, asphyxia
and respiratory distress-are among but not limited to perinatal complications
documented. These conditions were documented as major causes of neonatal
mortality in Ghana (Siakwa et al., 2014). These complications are severe among
women less than twenty years and above thirty-five years of age (Wong, Groen,
Faas & Van Pampus, 2013). Some studies have shown that these complications
could be reduced by as much as 70% in well-resourced settings where
obstetricians and paediatricians are-readily available (Hofmeyr et al.; 2009; Lee
et al., 2009; Wall et al.;.2009).

Hypertension is: on the increase in thesgeneral population in Ghana

(Sanuade, Boatemaa & Kushitor, 2018). There is an increase in teenage

pregnancy with a corresponding increase in delayed-childbirth: above age 35

(Wu et al., 2019). The delay in childbirth may be attributed to a long stay in
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education (Paul, Asian, Goh, & Torabi, 2019) which pushes a lot of women into

the high-risk obstetric group.

N /{ Formatted: Font color: Text 1

antenatal
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compromises the quality of care offered to clients with hypertensive disorders

and their
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in the management of hypertensive disorders in these hospitals in particular and

district hospitals country-wide.

AResearctlQuestions . [Formatted: Font color: Text 1

1.

{ Formatted: Left

What socio-demographic characteristics of women with hypertensive
disorders will affect birth outcomes?
What are the maternal outcomes among women with hypertensive

disorders?

. What are the perinatal outcomes among women with hypertensive

disorders?

What are the socio-demographic risk factors of adverse maternal and
perinatal outcomes among women with hypertensive disorders?

What are the obstetric complications risk factors for adverse perinatal

outcomes?

General Objective <[ Formatted: Left

This study aims to assess maternal and perinatal outcomes among pregnant

women with hypertensive disorders in the VVolta Region.

Specific Objectives - : “ [Formatted: Font color: Text 1

1.

{ Formatted: Left

To assess. the socio-demographic characteristics of women with
hypertensive disorders

To assess the maternal outcomes among women with hypertensive
disorders

To assess the perinatal outcomes among women with hypertensive

disorders
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4. To assess the socio-demographic risk factors for adverse maternal and
perinatal outcomes among women with hypertensive disorders
5. To determine obstetric complications risk factors for adverse perinatal

outcomes.

Significance of the Study <[ Formatted: Left

Documented evidence indicates that the impact of hypertensive
disorders could be reduced by as much as 70% with appropriate interventions.
Unfortunately, these recommended interventions are difficult to implement in
countries with very limited resources where specialist obstetric and paediatric
care are inadequate or lacking which the study settings are no exception.
Baseline data would be required for policy formulation and implementation. It
is hoped that the study would provide valuable data to form the basis for such
interventions.

Delimitation

Thestudy was delimited to only women with hypertensive disorders in

pregnancyxin six district hospitals in the Volta Region.

Limitation

HDP.is managed at.a higher-level facility.hence-data collected at these
hospitals. may not.be a true reflection of the study area. Diagnosis-of women
who reported to the facilities after 20 weeks gestation could be confusing since
chronic hypertension and pregnancy-induced hypertension can only:be correctly

diagnosed when the woman reports to the facility before 20 weeks gestation.
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CHAPTER TWO

REVIEW OF LITERATURE

Introduction « [ Formatted: Left

This chapter presents a review of literature related to Hypertensive
disorders in pregnancy and their birth outcomes. The articles used in reviewing
this literature were published in the last 20 years. The literature review was
presented in three categories: an overview of HDP, theoretical framework, and
empirical perspectives based on the specific objectives of the study.

A comprehensive literature search was done using the databases from
Google Scholar, CINAHL, Hinari, Pubmed/Medline, Embase, and Web of
Science. Every database's search strategy was customized. Each database was
searched separately for HDP, birth outcomes, chronic hypertension, and
gestational hypertension. before being combined. From the year 2000 to the
present, databases were scanned. Both cohort studies, both retrospective and
prospective, were included. We found studies of less than 20 women with

hypertension to be non-representative, so we excluded them.

Hypertensive Disorders in Pregnancy (HDP) J [Formatted: Left

Hypertensive disorders are among the major causes of maternal and
foetal morbidity and mortality. The period between pregnancy and birth could
be smooth without any:difficulties, however, there are times where pregnancy
is associated with certain disorders leading to.detrimental birth” outcomes.
Notable among some of these disorders are those related to- hypertension;
occurring, either before, during, or soon after pregnancy.

According to the evidence in the literature, HDP leads to maternal and

perinatal morbidity and mortality (Umesawa & Kobashi, 2017). HDP can be
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described as any form of hypertension occurring in pregnancy. These disorders
could exist in isolation or as a group of syndromes that have their roots in both
genetic and acquired factors; occurring in about 3 to 8% of pregnancies

worldwide (Xiong et al., 2018).

Gestational Hypertension <[ Formatted: Left

Gestational hypertension disorders are one of the leading causes of
maternal and perinatal morbidity and mortality around the world. Every seven
minutes, at least one woman dies from gestational hypertension (Gudeta &
Regassa, 2019). When systolic blood pressure is greater than 140mmHg and
diastolic blood pressure is greater than 90mmHg, it is known as gestational
hypertension (GH). Gestational hypertension (GH) is categorized into three
categories: mild (systolic blood pressure 140-149 and diastolic blood pressure
90-99 mmHg), moderate (systolic'blood pressure 150-159 and diastolic blood
pressure 100-109 mmHg), and extreme (systolic blood pressure 150-159 and
diastolic blood pressure 100-109 mmHg) (systolic blood pressure greater than
orequal to.160 and diastolic blood pressure greater than or equal to 110 mmHg)
(Kintiraki, Papakatsika, Kotronis, Goulis, & Kotsis, 2015). Evidence from
literature revealed several classifications that have been suggested in describing
the various HDP. However, the-National High Blood Pressure Education
Program Waorking Group on High Blood Pressure in Pregnancy in the year 2000
has gained popularity 'due to its broad applicability. Their classification is
consistent with the International Society for the Study of Hypertension in
Pregnancy (ISSHP)'s global consensus classification, which identified four
forms of hypertension in pregnancy. Chronic hypertension is characterized as

blood pressure that is greater than or equal to 140 mmHg systolic or greater than
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or equal to 90 mmHg diastolic before pregnancy or before the 20th week of
pregnancy. It also involves newly diagnosed hypertension during pregnancy
that does not go away after the baby is born. Gestational hypertension is
characterized as latent hypertension of pregnancy if preeclampsia is not present
at the time of delivery and blood pressure returns to normal within 12 weeks
after delivery. Preeclampsia-eclampsia, the third party, was described as blood
pressure greater than or equal to 140/90 mmHg and proteinuria greater than or
equal to 300 mg in 24 hours urine. This may involve the occurrence of
eclampsia, or seizures, in women with preeclampsia. Preeclampsia with chronic
hypertension, identified as proteinuria greater than or equal to 300 mg in 24
hours urine in women with a blood pressure of 140/90 mmHg before pregnancy
or diagnosed before the 20th week of pregnancy in the absence of proteinuria,
was the fourth category (Brown etal., 2018).

HDP accounts for 10 to 15% of all maternal deaths in developing and
some developed countries, according to Zibaeenezhad, Ghodsi, Arab, and
Gholzom (2010). The prevalence of HDP has been reported to be high in Africa,
and it has been related to the age of pregnant mothers. The prevalence of HDP
was found to be extremely high in two Ethiopian studies. The high prevalence
was found to be more widespread-among older pregnant women in.one study.
(above 35 years old) (Berhe, Kassa, Fekadu, & Muche, 2018). Another research
found that 7.9% of women accessing delivery facilities had pregnancy-induced
hypertension and that having a family history of gestational hypertension,
chronic kidney disease, and gestational age were all predictors of pregnancy-
induced hypertension (Gudeta & Regassa, 2019). Similarly, a Ghanaian study

found a high prevalence of 21.4 percent HDP at the country's largest tertiary

10
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hospital, with a high age-specific prevalence among pregnant mothers aged 35
or older (Adu-Bonsaffoh, Ntumy, Obed; & Seffah, 2017).

Gestational hypertension is not a mild condition by itself, since at least
a quarter of cases will lead to preeclampsia (Brown et al., 2008). While the risk
is greatest for those who present with gestational hypertension at 34 weeks,
there is no particular test or series of tests that can predict which women with
gestational hypertension will experience preeclampsia at the time they are
diagnosed with gestational hypertension. (Davis et al., 2007). If a woman with
gestational hypertension experiences preeclampsia or extreme hypertension
(160/110 mm Hg), she should be treated in a hospital. For women with
gestational hypertension but no.signs-or symptoms of preeclampsia, the best
time to deliver is still unknown. According to a major retrospective report, the
optimal period is 38 to 39 weeks (Cruz, Gao & Hibbard, 2012) however, future

randomized trials will be needed to clarify this.

Preeclampsia N [ Formatted: Left

Preeclampsia, after eclampsia, has been reported as the second leading
cause of maternal and neonatal mortality and morbidity, especially in
developing countries. According to Jeyabalan (2013), Preeclampsia is a form of
pregnancy-related. illness that affects'2 to 8% of all pregnancies. Preeclampsia
is responsible for approximately 15.9% of all maternal deaths in the United
States, and it complicates 6% to 10% of all pregnancies (Backes.et al., 2011),
implying a higher occurrence rate in developing countries.

The literature revealed causes of preeclampsia remain one of the greatest
medical mysteries, without any distinguished findings on the main causes.

However, this syndrome is thought to have two stages, one in which abnormal

11
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placentation triggers a maternal inflammatory response, and the other in which
abnormal placentation triggers a maternal inflammatory response. (Fisher,
2015).

According to Jeyabalan (2013), the first stage is characterized by decreased
placental perfusion (due to irregular placentation), impaired trophoblast
invasion, and inadequate remodeling of the uterine spiral arteries.

According to Jeyabalan, the second level of maternal systemic manifestations
occurs when inflammatory, metabolic, and thrombotic responses combine to
modify vascular function, potentially leading to multi-organ injury. The high
rates of perinatal morbidity and mortality seen in preeclampsia-affected
pregnancies, according to Backes et al:; 2011, may be attributable to the need
for premature deliveries and uteroplacental insufficiency, both of which
compromise blood flow:to the foetus.

Mild, moderate, or severe preeclampsia is diagnosed as antepartum
based on a set'of specific criteria that arise after 20 weeks of pregnancy.
According to Gudeta and Regassa, preeclampsia is diagnosed late in pregnancy
when there is an increase in blood pressure along with proteinuria and/or
oedema (2019). A systolic. blood pressure of 160mmHg or diastolic blood
pressure of 110mmHg, as well as-proteinuria of 5 grams or more per-24 hours,
are both symptoms of severe preeclampsia. Preeclampsia is considered acute
when there is multi-organ involvement, such“as_thrombocytopenia (platelet
count less than 100,000/uL), pulmonary oedema, or oliguria (less than 500mL
per day). Mild preeclampsia is characterized as having a systolic blood pressure

of less than 160mmHg and a diastolic blood pressure of less than 120mmHg, as

12
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well as proteinuria of more than 300mg but less than 5 g per 24 hours (Eiland,
Nzerue, & Faulkner, 2012).

Because of current obstetrical practice in the treatment of preeclampsia,
delivery is often advised to reduce maternal and neonatal morbidity and
mortality. According to Bell (2010), delivering the foetus and placenta is one of
the most successful definitive remedies for preeclampsia. This cure, on the other
hand, does not hinder obstetricians' aim of delivering healthy babies who are
functionally mature and capable of adapting to life outside the womb without
the need for intensive care. Women who develop preeclampsia at 37 weeks of
pregnancy, regardless of severity, have been urged to deliver in recent years.
This is because, at this gestational age; the risk of managing the maternal and
foetal risks inevitably outweigh the perceived benefits to the foetus (Backes et
al., 2011; Eiland et al., 2012; Fisher, 2015).

Although preeclampsia is a maternal disorder, its effect extends to both
the mother and the foetus, hence its management requires comprehensive care
for both parties. The decision of delivery is best when the gestation is at term.

Eclampsia most often does not occur without an already existing history
of preeclampsia except in'some rare medical cases. Eclampsia occurs when a
patient has already been diagnosed with preeclampsia or has slightly elevated

blood pressure but no proteinuria (Shah & Gupta, 2019).

Socio-Demographic and Maternal Characteristics.of Women with HDP -~ [Formatted: Left

Maternal ages of less than 20 years and more than 35.years have both
been reported as risk factors' for poor. maternal and perinatal outcomes
(Jacobson, Jacobson, Sokol, Chiodo & Corobana, 2004). Fatemeh and

colleagues found that women under the age of 20 had a higher prevalence of

13
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HDP. In the last decade, there has been a widespread move toward family
planning and childbearing at an older age (Krieg, Henne & Westphal, 2008).
The implications of old age, postponed childbearing, and perinatal outcome are
all unclear. According to some researchers, pregnancy results are harmed
(Simchen, Yinon, Moran, Schiff, & Sivan, 2006; Yogev et al., 2010). For
similar populations, other researchers have published similar results (Fretts et
al., 1996; Jacobson et al., 2004). Nonetheless, the majority of studies have
looked at pregnancy outcomes in women over the age of 35, and there is a lack
of evidence on pregnancy outcomes in women who had children in the 1950s
and 1960s (Simchen et al., 2006; Yogev et al., 2010). In the over thirty-year age
group, Hutcheon, Lisonkova, and Joseph(2011) found an increased risk-of HDP
with age. According to Liouse et al., there was no evidence to support a
connection  between maternal age and small for gestational age; big for
gestational age, and macrosomia (2013). However, at advanced maternal age of
more than forty years, an association with increased stillbirth, preterm delivery,
and neonatal death has been recorded.

The risk of HDP is known to differ across different ethnic groups.
People of African descent.are considered to be more susceptible. There is
however no data to support any variation across ethnic groups in 'Sub-Saharan

Africa and for that matter Ghana.

Maternal Characteristics of Women with HDP. N [Formatted: Left

Women with HDP are diagnosed with chronic hypertension, pregnancy-
induced hypertension, preeclampsia/eclampsia, or preeclampsia superimposed
on pregnancy-induced hypertension (Mustafa, Ahmed, Gupta & Vento, 2012;

Brown et al., 2018). The percentage contribution of each of them to HDP has

14
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been widely reported and varies from setting to setting (Livingston et al., 2000;
Mackay, Berg & Atrash, 2001; Wolde, Segni & Woldie, 2011; Olusanya &
Solanke, 2012; Adu- Bonsafoh, Obed & Seffah, 2014; Sha & Gupta, 2019). The
percentage contribution of preeclampsia to HDP has been reported to be on the
decrease (Dassah, Kusi-Mensah, Morhe & Odoi 2019). Studies from a
Ghanaian teaching hospital recorded a decrease in preeclampsia from 76.6% to
52.3% over six years (Crentsil, 2017; Dassah et al., 2019).

Various studies have reported on gestational age at booking. For most
developing countries, the gestational age at booking was between 17 and 23
weeks (Olusenya, 2011; Adu-Bonsafoh et al., 2017; Ngwenya, 2017; Dassah et
al., 2018). Mean gestational age at booking is very important for diagnosis as
well as effective management (Mustafa et al., 2012; Brown et al., 2018). To
distinguish ' chronic ~hypertension from  gestational/pregnancy-induced
hypertension, the gestational age at the time of booking must be less than 20
weeks. A previous study in Ghana reported a mean gestational age at booking
as' 14 weeks 3 days (Dassah et al., 2019).

The gestational age at the time of delivery is a significant predictor of
neonatal morbidity and mortality (Olusanya et al., 2011; Mustafa et al., 2012;
Brown et al., 2018). By definition;.any delivery at gestation less than:37 weeks
is considered preterm (Linder et al.,"2015) and those before 34 weeks are
considered severely preterm. Premature birth carries.the risk of a.bad perinatal
outcome. Low birth weight, a low APGAR score, birth asphyxia, and increased
admissions to neonatal intensive care units are only a few of them. Dassah and

colleagues (2019) found that the average gestational age at delivery for women

15

Digitized by Sam Jonah Library



© University of Cape Coast https://ir.ucc.edu.gh/xmlui

with HDP was 37 weeks 2 days at the Komfo-Anokye Teaching Hospital in
Kumasi, Ghana.

Obesity has been linked to a higher risk of developing HDP (Villar et
al., 2006). It was also discovered that a direct correlation exists between
increasing BMI and negative health outcomes. Women with HDP were also
found to have a 1.41Kg/mm2 higher mean increase in BMI (Villar et al., 2006).
Insulin resistance has been identified as a risk factor in Alzheimer's disease
development (Hendler et al., 2005; Ness & Sibai, 2006).

Excessive calorie consumption and insufficient physical activity are two
factors that lead to weight gain. However, they are likely to be affected by a
complex interplay between genetic factors, hormones such as insulin and-leptin,
and the central nervous system's regulation of energy intake, pleasure, and
appetite (Lustig, 2006; Morton, Cummings, Baskin, Barsh, & Schwartz, 2006):
Obesity and 'insulin resistance are closely linked, but the essence of the
connection is murky (Popkin, 2001). Insulin resistance precedes obesity, and
hyperinsulimia is thought to play a role in energy homeostasis regulation in.the
central nervous system, resulting in weight gain. Morton and his associates
(Morton et al., 2005). Women with HDP gain weight more slowly than other

women (Callaway et al., 2000).

Maternal outcomes among Women with HDP F [Formaued: Font color: Text 1

[Formatted: Heading 1, Left

Maternal_morbidity and ‘mortality are.major challenges despite
international efforts to reduce them (Olusanya et al., 2012). Maternal mortality
accounts for the highest public disparity between low and high-income
countries with significant numbers attributable to HDP. According to a report

by Adu-Bonsafoh et al. (2014) in Ghana, HDP was responsible for 30% of

16
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maternal deaths. Complications reported to be associated with HDP are
preeclampsia, eclampsia, intracerebral haemorrhage, placental abruption, and
renal dysfunctions (Asomoah et al., 2012; Lee et al., 2013; Ye et al., 2014).

Studies from Ghana indicated that between 11% and 15.8% of
pregnancies among women with HDP could be complicated by preeclampsia
(Lee et al., 2013; Adu-Bonsafoh et al., 2014; 2017). Buga et al., (1999) has
reported similar findings from South Africa and Turkey respectively. Studies
from well-resourced countries have, however, reported lower prevalence
(Marin, Testa & Pafieda, 2001; Duley, Meher & Abalos, 2006).

Intracerebral haemorrhage is another major complication of pregnancy
that has been widely reported (Olusanyaet al., 2012; Adu-Bonsafoh 2014;2017
and Sha & Gupta 2019). Adu-Bonsafoh et al., (2014; 2017) documented that it
accounts for 15.8% and 12.7% of complications of HDP in a Ghanaian Tertiary
Hospital. Other researchers reported similar findings from the sub-region (Buga
et al., 1999; Olusanya et al., 2012).

The use of a Caesarean section has been linked to the development of
HDP. Olusanya et al. (2012) found a high prevalence of 90 percent in Nigerian
women with. HDP. Other studies from the sub-region have reported slightly
lower" figures compared to that-of Nigeria. Wolde et al. (2011).and Adu-
Bonsafoh et al. (2014) reported 37% and 45% from Ethiopia and Ghana
respectively. These results were derived from research conducted at tertiary
institutions.

Hypertension caused by pregnancy is a significant cause of maternal
morbidity and mortality. Preeclampsia-eclampsia is responsible for around one

maternal death out of every 100,000 live births, with a case-fatality rate of 6.4
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per 10,000 cases (Livingston et al. 2000; Mackay et al., 2001). Unsurprisingly,
several variables affect the outcome of hypertension during pregnancy.

These include (but are not limited to) gestational age at onset, disease
prevalence, and the involvement of comorbid conditions like diabetes, kidney
disease, thrombophilia, or pre-existing hypertension (Heard et al., 2011). It is
possible to differentiate between short-term and long-term complications
associated with hypertension during pregnancy. Short-term complications are
categorized into maternal and foetal complications, but maternal outcomes are
the most common long-term outcomes.

Although hypertension in pregnancy/preeclampsia is generally thought
of as a transient problem that goes away once the baby is born;.it still presents
a significant risk of long-term complications. Infants who are born prematurely
and tiny will spend time.in neonatal intensive care units and develop delays:
Preeclampsia in subsequent pregnancies, as well as other long-term maternal
health risks, are: among the potential long-term consequences (Mustafa, Ahmed,
Gupta & Venuto, 2012).

The duration ‘and timing of onset of the acute episode decide the
likelihood of persistent preeclampsia in subsequent pregnancies (Stella, 2008).
Women who develop serious, early preeclampsia during their first-pregnancy
are thought to have a 25-65% chance of developing permanent preeclampsia in
subsequent pregnancies (Sibai and associates, 1986).

Women with milder forms of preeclampsia, on the other hand, have a
lower incidence of recurrent episodes (5-7%) than women who had a normal
pregnancy (Cambell et al., 1985; Trogstad et al., 2004; Mostello, Kallogjeri,

Tungsiripat, & Leet, 2008). Preeclampsia is less likely when the first pregnancy
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is a twin, according to Bellamy and Casas, than when the first pregnancy is a
singleton. The correlation between preeclampsia and cardiovascular disease has
been thoroughly investigated, with the results well described and reported.
Women with a history of preeclampsia have a significantly higher risk of
developing hypertension, ischemic heart disease, stroke, type Il diabetes, and
venous thromboembolism than women who have never had the disorder
(Bellamy et al., 2007). Preeclampsia with initiation as a multipara, chronic
preeclampsia, severe preeclampsia, gestational hypertension, or early-onset
preeclampsia is all associated with an increased risk of long-term cardiovascular
diseases (Bellamy et al., 2007). Peripartum cardiomyopathy is more common in
women with preeclampsia (Dennis, & Castro, 2014).

There is no clear pathophysiologic connection between preeclampsia
and later-onset cardiovascular disease.

Endothelial dysfunction, insulin resistance, sympathetic overactivity,
pro-inflammatory activity, and an abnormal lipid profile, which is typically an
early symptom of metabolic syndrome, have all been studied (Chambers et-al.,
2001; Agatisa et al., 2004; Kaaja & Pohyhonen-Alho, 2006).

HDP affects the function and the morphology. of the kidney (Gaber et
al., 1994). Microalbuminuria is'more’common in women who have HDP after
birth, according to some reports (Kaissling & Le-Hir, 2008; Suzuki et al., 2008;
McDonald, Han, Walsh, Gerstein, & Devereaux;:2010). Suzuki and colleagues
(2008) found a connection between biopsy-related renal dysfunction and a
history of preeclampsia in a case-control study. However, there have been few
studies on whether HDP is linked to end-stage kidney disease (Vikse, Irgens,

Leivestad, Skjrven, & lversen, 2008). In a Norwegian study, Vikse and
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colleagues discovered a 3.2-fold increased risk of End-Stage Renal Disease in
pregnant women with hypertension. Women with HDP are also more likely to
develop end-stage kidney disease according to Wang and colleagues (2013).

The most common liver disease in pregnancy is intrahepatic cholestasis
(IPC), which is characterized by pruritis and elevated liver enzymes.

Preterm birth (19-60%), meconium passage before 37 weeks (17%),
intrapartum non-reassuring foetal heart tracing (22-41%), respiratory distress
syndrome, and stillbirth are all linked to ICP (0.75-7 percent) (Kenyon et al.,
2002; Glantz, Marschall, & Mattsson, 2004; Zeeca et al., 2006).

Early delivery should always be advocated, according to Lo and
colleagues (2014), because of the high incidence of stillbirth-and neonatal
mortality. They also agree that, in the absence of an evidence-based guideline
for optimum delivery timing, induction of labor at 36-37 weeks of pregnancy or
after reporting of foetal lung maturity should be performed. For ICP difficult
pregnancies, Williamson and colleagues (2014) made a similar suggestion.

Several studies have looked for predictors of poor neonatal outcomesiin
women with ICP (Lee et al., 2008; Rook et al., 2012; Geenes et al., 2014; Jin et
al,; 2015). Meconium staining, low birth weight; preterm delivery, and stillbirth
have all been linked to serum total-bile acid (TBA) > 40mmol in other studies
(Glantz et al., 2004, Geenes et al., 2014 & Kawakita et al., 2015).

In addition, Kawakita and. colleagues:.(2015) found .a" correlation
between serum TBA levels, meconium-stained amniotic fluid, and stillbirth.
Mitchell and Chandraharan  (2018) discovered that serum alanine
aminotransferase levels and direct bilirubin levels are related to a high risk of

MSAF.
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Meconium-stained amniotic fluid has been shown to cause
complications in 8-20% of pregnancies (Berkus et al., 1994; Sigh et al., 2009),
and its occurrence is directly proportional to gestational age at delivery (Berkus
et al., 1994; Sigh et al., 2009). (Balchin et al., 2011).

The most common neonatal pathology associated with MSAF is
respiratory morbidity, and its most severe form, meconium aspiration syndrome
(MAS), accurs in 5 to 10% of cases (Walsh et al., 2007; Bhat & Rao, 2008;
Singh et al., 2009). Furthermore, the involvement of MSAF is associated with
neonatal complications such as sepsis, seizures, neurologic dysfunction, and
prolonged hospitalization in a neonatal intensive care unit.

Several studies have shown that MSAF is a risk factor. for perinatal
morbidity (Reddy et al., 2011; Spong, 2013; Linder et al., 2015; Hiersh et al.,
2016 & 2017).

Many observational studies looked into the possible link between HDP
and /cancer risk. When women with preeclampsia were monitored for long
periods after giving birth, they were found to have a lower risk of cancer or-no
risk at all. (Cohn et al., 2001 ; Ness, 2001 ; Vattten, Romundstad, Trichopoulos
& Skjaerven, 2002 ; Aagaard et al., 2006). A recent systematic review backs
this up, finding no significant connection between preeclampsia and cancer risk.
The immune system's possible role in disease pathogenesis may explain, at least
in part, preeclampsia's *''protective" effect. Preeclampsia is more:common in
women with active immune systems, but they are often less likely to develop
cancer.

Caesarean Section has been recommended as a major intervention for

women with HDP to minimize maternal and perinatal mortality and morbidity,
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whether elective or emergency (Mustafa et al., 2012; Magee et al., 2014; Brown
et al., 2018). Women with HDP have a higher rate of caesarean sections,
according to many reports (Tuuli et al., 2011; Brown et al., 2015; Ngwenya et
al., 2017). Studies conducted in the Ghanaian tertiary hospitals show that
caesarean section was high among women with HDP (Adu-Bonssaffoh et al.,
2015 & 2017; Dassah et al., 2019). The caesarean section rate was estimated to
be between 50% and 70% in these studies. Dassah et al. (2019) found a decrease
in the incidence of caesarean section among women with HDP at the Komfo
Anokye Teaching Hospital over the previous 6 years.

There has been an improvement in PPH in some developed countries
(Guasch & Gilsanz, 2016). Despite. the seriousness of the effects of PPH,
clinical management is not evidence-based and varies greatly between centers
(Knight et al., 2009; Fuller & Bucklin, 2010; Kozek-langenecker et al., 2013):
Haemorrhage in general and for that matter PPH is known to be more prevalent
and sseverer in women with HDP due to thrombocytopenia resulting from the
pathogenesis of preeclampsia (Brown et al., 2018).

Most of the studies conducted in Ghana paid very little attention to
haemorrhage of all categories (Lee et al., 2012; Adu-Bonssaffoh et al., 2015 &
2016; Dassah et al., 2019). Intrapartum haemorrhage is a severe and.potentially
fatal condition. Placental abruption, uterine atony, placenta accrete, and genital
tract lacerations are some of the recognized etiologies: Early detection of blood
loss, identification of the source of the haemorrhage, and volume resuscitation,
including red blood cells and blood products as required, all contribute to

excellent maternal outcomes (Guasch &Gilsanz, 2016). The pathogenesis of
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HDP makes it an increased risk for placental abruption and PROM which are

risk factors for haemorrhage (Mustafa et al., 2012).

Women with HDP's Perinatal Outcomes “ [Formaued: Font color: Text 1

[Formatted: Heading 1, Left

Perinatal morbidity and mortality have been linked to HDP (Olusanya
etal., 2011). Yadav et al. (1997) reported that HDP contributes 22% of perinatal
deaths and it is highest in women with preeclampsia (Buga et al., 1997).
Intrauterine growth restriction, birth asphyxia, preterm delivery, and low birth
weight are examples of adverse neonatal outcomes that have been related to
high perinatal mortality (Yadav et al., 1997; Buga et al., 1999; Bell, 2010;
Gudeta & Regassa, 2019).

Placental insufficiency, placental abruption, and preterm delivery
complications have all been linked to poor perinatal outcomes (Sha & Gupta,
2019). Their prevalence varies with institutions and may be due to. resource
availability as well as management practices in the care of women with HDP
and their neonates. Intrauterine death has been reported in 6.8% of women with
HDP. Perinatal mortality rates among women with HDP in a Ghanaian tertiary
hospital have been documented as 106 per 1000 births (Lee et al., 2012).

Adverse perinatal . outcomes, according. to- the World Health
Organization (WHO), are essential-measures of maternal health and reflect the
standard of obstetric and paediatric care. The unacceptable high rate of perinatal
mortality highlighted the need to rethink the multidisciplinary approach to HDP
management. To ensure appropriate and comprehensive treatment for women
with HDP and their neonates, Sha and Gupta (2019) suggested actively
including neonatologists, laboratory personnel, midwives, obstetric surgeons,

obstetricians, and paediatricians in the decision-making process. A Ghanaian
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study revealed that essential drugs required for the management of HDP are
available in only 55% of the facilities that needed them (Adu Bonsafoh et al.,

2017).

Maternal Complications as Risk Factor for Perinatal Outcome = [Formatted: Left

A premature rupture of membrane happens when a woman is more than
37 weeks pregnant and has a rupture of membrane before labor begins. Preterm
premature rupture of membranes occurs when the membranes rupture before 37
weeks of pregnancy (PPROM). SPROM (spontaneous preterm rupture of the
membranes) is a rupture of the membranes that occurs before or after 37 weeks
of pregnancy. A prolonged rupture of membrane occurs when a rupture of
membrane lasts longer than 24 hours-and occurs before the start of labor.
(Sharma & Dey, 2017).

There is an association between premature rupture of a pregnant
woman's membranes and an APGAR score of less than 7 at minute one in
infants born to women with gestational hypertension, according to some studies
(Chen et al., 2010; Souza et al., 2016; Asadollahi et al., 2020; Wiegerink etal.,
2020). Other studies have found no correlation between premature membrane
rupture in pregnant women with gestational hypertension and an APGAR score
of less than 7 at minute one (Eleie etal., 2010; Razaz et al., 2019):

Secondly, some. studies have found a correlation between premature
membrane rupture in pregnant women with gestational hypertension and babies
born to these women getting an APGAR score of less than Z.in the first five
minutes (Thangwijitra, Sripramodya, & 'Kanchanawat, 2010; Salustiano,
Campos, Ibidi, Ruano & Zugaib, 2012; Razaz, Cnattingius, & Joseph, 2019).

Other research has found no connection between preterm labor and an APGAR

24

Digitized by Sam Jonah Library



© University of Cape Coast https://ir.ucc.edu.gh/xmlui

score of less than 7 at minute one in pregnant women with gestational
hypertension (Eleie et al., 2010; Razaz et al., 2019).

Premature rupture of membranes in pregnant women with hypertensive
disorders in pregnancy has been related to the delivery of small for gestational
age infants, according to DiGiulio et al., (2010). This was also verified in a
study by Grisaru-Granovsky et al., 2012, and DeMauro et al., 2019, who found
that premature membrane rupture in pregnant women with hypertensive
disorders results in the delivery of babies who are small for gestational age.
Premature rupture of membranes in pregnant women with hypertensive
disorders is not correlated with the weight of babies born to those women,
according to other reports (Maheshwari-et al., 2012; Abdali et al., 2017; Kurek
Eken et al., 2017).

According to studies conducted by Pasquier (2009), Hinz et al. (2010);
and Ye et al. (2011) it was generally observed that premature rupture of
membrane in pregnant women with hypertensive disorders has an association
with the intensive care unit admission requirement of the babies born to such
mothers. In other studies, conducted by Carter, Xenakis, Holden, & Dudley,
(2012), Kurek Eken (2017),.and Saghafi (2017), it was observed that premature
rupture of membrane in pregnant-women with hypertensive disorders has no
association with intensive care unit admission requirement of the neonates born
to such mothers.

Furthermore, some studies have identified that premature rupture of
membrane in pregnant women with hypertensive disorders has an association
with congenital abnormalities experienced by such neonates (Dars, Malik,

Samreen, & Kazi, 2014; Kwak et al., 2014; Ocviyanti, & Wahono, 2018). Other
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research has shown that premature membrane rupture in pregnant women with
gestational hypertension has no substantial link to congenital anomalies in the
babies born to these mothers (Jaiswal, Hariharan, & Dewani, 2017; Ocviyanti,
& Wahono, 2018).

Some studies have identified that premature rupture of membrane in
pregnant women with hypertensive disease has an association with survival at
birth of such neonates (Blumenfeld et al., 2010; Brumbaugh et al., 2014). Other
research has shown that premature membrane rupture in pregnant women with
gestational hypertension does not affect the neonates' survival after birth
(Simmons et al., 2010; Erdemir et al., 2013; Brumbaugh et al., 2014).

Few studies have shown that meconium-stained amniotic fluid has an
association with the APGAR score less than 7 at minute one (Al-Riyami, 2013;
Test, 2011; Gezer et al:; 2013). Few studies have found a connection between
meconium-stained amniotic fluid and an APGAR score of less than 7 at minute
one (Al-Riyami, 2013; Test, 2011; Gezer et al., 2013). Other studies have found
no connection between the existence of meconium-stained amniotic fluid.and
an APGAR score of less than 7 at minute one. (Chen et al., 2010; Armani et al.,
2013; Razaz; Cnattingius & Joseph, 2019).

Some studies also have shown that meconium-stained amniotic fluid has
an association with APGAR score of the baby with a score less than 7 at minute
five. Other studies also revealed. that the presence of meconium-stained
amniotic fluid has no significant association with APGAR score of the baby at
minute five.

Several studies have discovered a connection between meconium-

stained amniotic fluid and small-for-gestational-age infants (Balchin et al.,
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2011; Hutton & Thorpe, 2014; Pariente et al., 2015). According to other
researchers, meconium-stained amniotic fluid has no relation to babies who are
small for gestational age (Shaikh, Mehmood & Shaikh, 2010; Locatelli et al.,
2004).

Some studies revealed that meconium-stained amniotic fluid has an
association with the intensive care unit admission requirement of babies born
to women with gestational hypertension (Sheiner et al., 2002; Khatun et al.,
2009; Wertheimer et al., 2020). Other studies suggested that meconium-stained
amniotic fluid does not have any association with intensive care unit admission
required by babies born to women with gestational hypertensive disorders
(Ziadeh & Sunna, 2000; Singh; Clark, Powers & Spitzer, 2009).

Some studies have identified that meconium-stained amniotic fluid has
an association with congenital abnormalities experienced by such neonates
(Dars, Malik, Samreen, & Kazi, 2014; Kwak et al., 2014; Ocviyanti, & \Wahono,
2018). Other studies have found no connection between meconium-stained
amniotic fluid in pregnant women with gestational hypertension and congenital
defects in the babies born to these mothers (Mundhra & Agarwal, 2013; Jaiswal,
Hariharan, & Dewani, 2017).

Some studies have identified that meconium-stained amniotic fluid has
an association with congenital abnormalities experienced by such neonates
(Wosenu, Worku, & Gelagay, 2018; Paz Levy etal., 2019; Krieger-et al., 2020).
Other studies also suggested that meconium-stained amniotic fluid in pregnant
women with gestational hypertension has no association with the survival at
birth of such neonates (Xu et al., 2010; Balchin, Whittaker, Lamont, & Steer,

2011; Krieger, Horev, Wainstock, Sheiner, & Walfisch, 2020).
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In some studies, hemorrhage during pregnancy has been related to an
APGAR score of less than 7 at 1 minute (Koifman et al., 2008; Bener, Saleh, &
Yousafzai, 2012; Ghimire & Ghimire, 2013; Bener, Saleh, & Yousafzai, 2012;
Ghimire & Ghimire, 2013; Bener, Saleh, & Yousafzai, 2012; Ghimire &
Ghimire, 2013; Bener, Saleh, & Yousafzai, 2012). Other research has found no
connection between a pregnant woman's haemorrhage and an APGAR score of
less than 7 at 1 minute. (Nojomi, Haghighi, Bijari, Rezvani, & Tabatabaee,
2010; Hashem, & Sarsam, 2019).

According to some research, haemorrhage during pregnancy is linked to
an APGAR score of less than 7 at 5 minutes in women with gestational
hypertension (Salustiano, Campos, Ibidi, 2012; Dalili, Sheikh;-Hardani; Nili,
2016; Razaz, Cnattingius, & Joseph, 2019). According to other research,
haemorrhage during pregnancy is not related to an APGAR score of less than.7
at 5 minutes (Maghsoudloo, Eftekhar, Ashraf, Khan, & Sereshkeh, 2011;
Werner, Janevic & ;-1lluzzi, 2011; Zhu, Tang_&;- Zhao, 2015).

Some research studies have shown that bleeding during pregnancy
results in babies who are small for gestational age. (Lykke, Dideriksen, &
Lidegaard, 2010; Knol, Schultinge, Veeger & Kluin-Nelemans, 2012).
However, some other studies revealed that bleeding does not result-in'small for
gestational age (Bros, Chabrot, Kastler, Ouchchane, 2012; Steggerda et al.,
2013).

Some studies have revealed that bleeding in pregnancy requires

intensive care unit admission. (Bhat, Navada & ;Rao, 2013; Ashraf, Mishra,;- &

[Kundra, 2014). However, a small body of research in this area has concluded [Formatted; Font color: Text 1

that there is no connection between bleeding in pregnant women and the need
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for intensive care (Demirkiran, Dikmen, Utku & Urkmez, 2003; Zeeman,
2006).

Some studies have shown that there is an association between
haemorrhage in  pregnancy and congenital abnormality (Saraswat,
Bhattacharya, Maheshwari & Bhattacharya, 2010; Ornoy, Reece & Pavlinkova,
2015). Other studies have found no correlation between women's bleeding and
congenital defects in their babies (Bener, Saleh, & Yousafzai, 2012; Gupta,
2016; Ouyang et al., 2016).

Bleeding during pregnancy has been linked to the baby's survival at birth
in several studies (Shrestha, Dangol, Shrestha, & Shrestha, 2010; Norman et al.,
2017; Wagura, Wasunna, Laving & Wamalwa, 2018). Other studies reported
that there is no association between haemorrhage and congenital abnormality
(Nezvalova-Henriksen,Spigset, & Nordeng, 2011; Wei, Catalano, Profit;
Gould, & Lee, 2016).

According to some reports, abruption of the placenta is linked to an
APGAR score of less than 7 at minute one (Markhus, Rasmussen, Lie & Irgens,
2011; Pariente et al., 2011; Macheku et al., 2015).

Other research has found no correlation between abruption placentaand
an APGAR score of less than 7:at:minute one (Downes, Grantz, & Shenassa,
2017; Budak et al., 2018; Saquib, Hamza, AlSayed, Saeed, & Abbas, 2020).

According to some reports, abruption placenta‘is linked to'an APGAR
score of less than 7 at minute five (Furukawa, Doi, Furuta, & Sameshima, 2015;
Pariente et al., 2011; Nkwabong, & Tiomela & Goula2017). Other research has
found no connection between abruption placenta and an APGAR score of less

than 7 at minute five (Ranta et al., 2011; Rosenberg et al., 2011; Macheku et
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al., 2015). Several studies have shown that pregnant women with gestational
hypertension who have an abruption placenta during childbirth are more likely
to have babies that are small for their gestational age (Balchin et al., 2011;
Hutton & Thorpe, 2014; Pariente et al., 2015). Other researchers revealed that
gestational hypertensive pregnant women who experienced abruption placenta
during delivery are not likely to produce babies who are small for gestational
age (Shaikh, Mehmood & Shaikh, 2010). Few studies have revealed that
abruption placenta during delivery among gestational hypertensive pregnant
women has an association with intensive care unit admission requirements of
the baby. (Downes, Shenassa & Grantz, 2017; Downes, Grantz & Shenassa,
2017; Maged et al., 2020). However, a. small number of studies in this field have
found no connection between placenta abruption and the need for intensive care
unit admission in mothers with gestational hypertension (Ray, Urquia, Berger;
& Vermeulen, 2012; Rossi, Hall, Dufendach, & DeFranco, 2019).

According to some research, there is a correlation between abruption
placenta during childbirth-and congenital defects in babies born to pregnant
women with gestational hypertension (Saraswat, Bhattacharya, Maheshwari, &
Bhattacharya, 2010; Ornoy, Reece & Pavlinkova, 2015). Other studies have
shown that there is no association between abruption placenta among
gestational hypertensive pregnant women and congenital abnormality in their
babies (Tikkanen, 2011; Riihiméki.et al., 2013;. Khazaei, Jenabi; & Veisani,
2019).

Some studies have reported that there isan association between
abruption placenta among gestational hypertensive pregnant women and the

survival at birth of these babies (Durie et al., 2011, Reddy et al., 2012; Werner
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etal, 2012). Other studies have found no connection between abruption placenta
and the survival rate of these babies at birth in pregnant women with gestational
hypertension (Hibbard et al., 2010; Alfirevic, Milan & Livio, 2012).

Few studies have found a connection between the mode of delivery and
an APGAR score of less than 7 at minute one in women with gestational
hypertension (lliodromiti et al., 2014; Fajar, Andalas, & Harapan, 2017;
Gudayu, 2017). Other research has found no connection between the mode of
delivery and an APGAR score of less than 7 at minute one in women with
gestational hypertension (Tal et al., 2018; Razaz, Cnattingius & Joseph, 2019).

According to some research, the mode of delivery of babies born to
women who have gestational hypertension is linked to an APGAR score of less
than 7 at minute five (Werner et al., 2011; lliodromiti et al., 2014; Thavarajah,
Flatley, & Kumar, 2018). Other research has found a connection between the
mode of delivery of babies born to women who have gestational hypertension
and an APGAR score of less than 7 at minute five (Gudayu, 2017; Stuart,
Olausson & Kallen, 2011):

Different research studies have revealed that the mode of delivery of
babies to mothers with gestational hypertension has an.association with babies

who are small for gestational age(Ghi et al., 2010; Almgqvist, Cnattingius,

Lichtenstein & Lundholm, 2012; Werner et al., 2012;:-Ghi-et-al;-2010). Other
researchers discovered that the mode of delivery:of babies born to.mothers who
have gestational hypertension has little effect on the babies' birth.weight; babies
who are small for gestational age have a lower birth-weight (Ardissone et al.,

2014; Khodayar-Pardo, Mira-Pascual, Collado & Martinez-Costa, 2014).
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Some studies have revealed that the mode of delivery of babies to
mothers with gestational hypertension has an association with intensive care
unit admission requirements of the baby. (Goker, 2012; Oliveira, & Costa,
2015; Wilson et al., 2016). However, a few studies in this field have found no
connection between the mode of delivery of babies born to mothers with
gestational hypertension and the need for intensive care unit admission (Kim et
al., 2010; Pollock, Rose & Dennis, 2010). Several studies have identified that
the mode of delivery of babies to mothers with gestational hypertension has no
association with congenital abnormalities experienced by such neonates
(Werner et al., 2012; Evers, McDermott, Blomquist & Handa, 2014; Blomquist,
Mufioz, Carroll, & Handa, 2018). Other studies also suggested.that. that the
mode of delivery of babies to mothers with gestational hypertension has no
association with congenital abnormalities experienced by such neonates born to
these mothers (Sarkar, Patra, Dasgupta, Nayek, & Karmakar, 2013; Prior,
2018). The mode of delivery of babies born to mothers with gestational
hypertension has been linked to the babies' survival rate (Sasaki et al., 2014;
Edmonds et al., 2015; Hubner et al., 2016). Other studies, on the other hand,

have found no such connection (Zeitlin et al., 2010: Kalimba & Ballot, 2013;

Cetinkaya et al., 2015).
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Figure 1: Conceptual framework adapted from the fishbone model

proposed by Kaoro Ishakawa, 1968.

Narrative to the Framework

The conceptual framework for this work was adapted from the fishbone
model which was. proposed by Kaoro Ishakawa, 1968. The model-is'a cause-
and-effect diagram that.can help in brainstorming to identify the possible causes
of a problem. The fishbone model'is similar to'a.fish; which has a head (as an
effect) and a body in the form of bones, illustrated as causes of known problems

(Tiann, 2012). Using the Fishbone model helps a researcher to identify the

possible root causes, the basic reasons, for a specific effect, problem, or

condition. It also helps a researcher to sort out and relate some interacting
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factors affecting a particular process or effect. Furthermore, it analyzes existing

problems so that corrective action can be taken. This model provides a vague

idea about a problem and it provides limited information on the cause of a

problem but it was chosen for the study because it helps in capturing all the

variables needed for the study. It also suited the study and helps to achieve the

objectives of the study teto clarify how HDP affects maternal and perinatal

outcomes in women in the \Volta Region. Several factors would contribute to

the outcome in a hypertensive pregnant woman. These include socio-

demographic/socioeconomic factors, antenatal care services provided
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[ Formatted: Left

The age and parity of a woman is most likely to affect the maternal and
perinatal outcome. Women who had had previous delivery and those older may
respond to.obstetric threats differently. The knowledge level and experiences of
suchiindividuals may play a vital role in health seeking behaviour. For example,
if the woman is an elderly person and has had-previous deliveries, she might
have experience in pregnancy and-its related issues and so she may decide to
either seek early health care or not. On the other hand, if the woman has no
experience in pregnancy and its related issues;:she-may also take things for
granted and may not seek help or vice versa.

On the educational status of the woman: it is assumed that women who
are better educated would have improved interest in health issues and as such

would influence their care-seeking behaviour. The less educated on the other
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hand are likely not to seek health care however an uneducated individual who
gets very little information could get apprehensive at the least threat for which
the educated woman would neglect.
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METHODOLOGY

Introduction

This chapter details how the analysis was carried out to achieve its
objectives. It gives detailed information about the research design and explains
why the study's research design was chosen. It also delves deeper into the
research area, population, sample and sampling method, and. research
instrument. Others include pilot testing of the research instrument, data
collection, and data processing.
Study Design

This research'used an observational sample design. Rosenbaum listed
five types of observational studies: case-control, cross-sectional, cohort/panel,
and ecological studies (2010). After a-careful assessment and comparison of the
various observational studies, the analytical cross-sectional design was chosen
for the study. An analytical cross-sectional design is a type of quantitative, non-
experimental research design that examines the relationship between variables
of interest as they exist in a defined population at a single point in time or over
a short period. It is not able to determine whether the outcome followed
exposure in time or exposure resulted from the outcome. Also, it is not suitable

for studying rare diseases or diseases with a short duration and it is unable to
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measure incidence. The analytical cross-sectional design was chosen for this
study because it can measure prevalence for all factors under investigation,
allows multiple outcomes and exposures to be studied, is good for descriptive
analyses and for generating hypotheses, and is relatively quick and easy to use.

It is analytical using both primary and secondary data.

Study Area |

The Volta District, with Ho as its capital, is one of Ghana's sixteen
administrative regions. It is east of Lake Volta and west of the Republic of Togo.
There are 18 administrative districts in the county. The Volta Regional
prevalence rates of hypertensive disorders among antenatal clients have been on
the increase and have been documented-as 7.8%, 8.2%, 8.8%, 8:95%, and9.3%
for the years 2013, 2014, 2015 2016, and 2017 respectively (GHS, 2018). Most
health facilities lack obstetricians'and paediatricians. Neonatal intensive care
units are also'absent in most of the facilities. Peki Government Hospital has no
paediatrician, has one obstetrician, and no neonatal intensive care unit. Anfoega
Hospital has one obstetrician, no paediatrician, and a mini neonatal intensive
care unit. Keta Municipal has one paediatrician who is currently the Medical
Superintendent of the facility, no obstetrician, one neonatal intensive care unit,
and a laboratory:that is not well-equipped with adequate resources. Aflao
Government Hospital does not have a resident paediatrician but the hospital has
one visiting obstetrician, a neonatal.intensive care unit with a laboratory that is
not fully functioning. There is no resident paediatrician_at-Ho Municipal
Hospital, but there is one obstetrician and a neonatal intensive care unit with a
laboratory. Dzodze District Hospital has a laboratory that is not fully equipped

with resources but the facility has no paediatrician, no obstetrician, and no
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neonatal intensive care unit. The capacity of these facilities to adequately
manage hypertensive disorders and their associated complications is lacking
due to the complete absence or inadequate availability of obstetricians,
paediatricians, a well-equipped neonatal intensive care unit, and a laboratory.
These will compromise the quality of care offered to clients with hypertensive
disorders and their neonates. Six of the eighteen district hospitals participated
in the study, including Peki Government Hospital, Ho Municipal hospital, Aflao
Government Hospital, Keta District Hospital, Anfoega Catholic Hospital, and
Dzodze Government Hospital in the Volta Region.

Study-Pepulation-and-Target-Population

The target population-for this-study included pregnant.-women with

chronic hypertension, gestational hypertension, pre-eclampsia, or eclampsia.

Sampling Technigue

The respondents for the sample were chosen using purposeful sampling.
Purposive sampling entails the researcher personally selecting or ‘handpicking'
the sample party (Creswell, 2009). Thus, the researcher selects the sample.due
to some peculiar characteristics of the group. The characteristic in this study is
HDP.

Usinga simple random sampling.process, the six district hospitals.were
chosen. The researcher-used the lottery-approach of simple random sampling.
This was done to ensure that each of the 18 district and municipal-hospitals

had a fair chance of being chasen.
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Sample Size Determination

The Cochran (1977) formula was used to calculate the sample size N:
N=z?pqg/e? Where z = critical precision, e = desired precision, P = expected
prevalence, g= 1-p using 95% confidence interval, and an estimated precision
of 5%. With the Volta Regional prevalence of 9.3% of HDP in 2017, Z=1.96°
€=0.05 then n
= (1.962*0.0903*0.907/0.05%) = 129.6. The sample size was 130.

Research Instrument

A Data Extraction Form was designed for the collection of the relevant
data’ from clients’ folders, antenatal register, and labour ward report book.
Trained midwives collected data from facilities from each participant. As-an
appendix, a copy of the instrument is included.

The instrument had. five sections, namely, demographic information,
health facility factors, maternal characteristics, obstetric and perinatal outcomes
of pregnancy. Section A contained the demographic information that is age (in
years), educational background, religion, ethnicity, and income level. Section B
presented the health facility factors. These included the. presence of an
obstetrician, a paediatrician, and an intensive care unit. Section C includes the
maternal/obstetric features, which include gestational age at booking,

gestational age at delivery, systolic pressure at booking, diastolic pressure at
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booking, body mass index at booking, and diagnosis. The maternal/obstetric
outcomes were listed under section D. This section had the following conditions
under pregnancy complications; mode of delivery, haemorrhage, placental
abruption PROM, MSAF, renal and hepatic dysfunctions. Management
interventions were also captured under this section. Spontaneous vaginal
delivery, assisted vaginal delivery, and caesarean section deliveries were also
taken into consideration.
Pilot-Testing of Instrument

Connelly (2008) defines pilot research as a small-scale version or trial
run conducted before the actual analysis. Pilot testing is done to make sure the
data collection instrument is accurate and reliable. A pilot test has the advantage
of revealing areas where the main research project might fail, such as where
research procedures aren't followed or suggested methods or instruments are
insufficient or overly complicated. When the instrument was reviewed by the
supervisor and the Ghana Health Service's Institutional Review Board, the
material validity of the instrument was identified. According to Roberts et-al,
(2006), validity of a study is a way of demonstrating and communicating the
rightfulness of a research processes and the trustworthiness of research findings
The analysis revealed some useful-ideas, which were integrated into the final
questionnaire. The research instrument was pilot-tested at the Hohoe
Government Hospital to ensure its reliability. This hospital was chosen because
it shares similar characteristics and facilities with those used for the actual study,
as proposed by Schofield and Knauss, (2010). It involved extracting data from
the maternity booklets of 20 subjects within two (2) working days on October 1

and October 2, 2019. The 15 minutes estimated time allotted to a client was
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found to be inadequate since between 30-45 minutes was spent filling each
form. Pretested data were analysed with a focus on the internal consistency,
Cronbach ‘s alpha (between 0.72-0.76), inter-item correlation and item to total
correlation. The results from the pilot testing revealed that although the form
was able to collect several data, some issues about the obstetric outcome were
conspicuously missing. As a result, certain elements were added, and the form

was deemed suitable for collecting data for the report.

Data Collection Techniques ) [Formatted: Font color: Text 1

A data extraction form was used to collect delivery and other clinical
data within 24-72 hours post-partum with the assistance of qualified midwives
at the clinics. Maternal and perinatal- outcomes include form.of delivery,
placental abruption, amniotic fluid stained with meconium, premature rupture
of membranes, gestational age, birth weight, preterm birth, and APGAR score
less than 7 at'minutes 1 and 5. These data were extracted from all 130 mothers'
folders, delivery record book, antenatal register, and labour ward report using

the data extraction guideiIhe respondents for.the sample were chosén usifig

purpeseful_sampling.“Purposive sampling ‘entails the researchel personally

selecting. ot 'handpickingi the sample “pakivm{Creswelli2009). Thusgthe

researeher'selectSithe sample diestessome peculiar characteristicSiefstite group.

The characteristic. in ‘this study is HBDP. Using a simple fandom sampling

process, the six"districtshospitals Were chosen.*khe seSe€archer used the lottery.

approach of simple randoem sampling.. This was done to ensuredhat each ofthe

18 district and municipal hospitals had a fair chance of being chosen.

Unavailability of adequate resources to travel from one hospital to the

other to collect data or difficulty in convincing the ward in-charges to asses
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patient during working hours were challenges experienced during data
collection. The study was conducted between September 1, 2019, and July

2021.

Data Analysis < [Formatted: Space Before: 0 pt

Statistical Package for the Social Sciences (SPSS) version 21.0 was used
to clean, code, join, and analyze the data collected. Both descriptive and
inferential statistical methods were used to analyze the data. (Multivariable
binomial regression analysis) like frequencies, percentages, means, Chi-square
test, and odds ratios. Frequencies, percentages were used to analyse research
objectives 1, 2, and 3 whilst chi-square test and odd ratios were used to analyse
research objectives 4 and 5. After statistical considerations of the variables
involved, the study answered all the research questions at a 0.05 significance
level. This implies that-the study gave only a 5% chance of error, which is
statistically insignificant. Also, tables were used to summarize the results of the

study.

Inclusion Crkiteria

Pregnant women with hypertensive disorders who gave birth during
the study period and did not have any medical-or obstetric.condition that
would prevent the facilities from reporting birth outcomes were included.
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rupture of membrane. No patient had a renal or hepatic dysfunction. A majority

of 67 (51.54%) required MgSO4 intervention.
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Table 4 presents a binary logistic regression analysis of socio-demographic risk

factors against perinatal outcomes. From table 4, women who are low-income earners

were 99.5% likely to produce neonates with congenital abnormalities than women who
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Table 5 presents the analysed data of socio-demographic risk factors for

maternal outcomes among the respondents. From the results, women below age

35 are 78% more likely to experience premature rupture of membrane durin

gestation 'thm...._
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women

non-Ewe

who are Christians are 1.7 times likely to experience haemorrhage than non-

v, married women ar

Christians

than wome
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Table 6 presents the pregnancy complications as risk factors for

perinatal
experienc e rup b ore_likely-to

produce [

experienced premature rupture of membrane were 3.2 times more likely to
deliver b for_ge e who_dig
experiencé premature rupture. 'P=0. 0016, OR=3.

8.217542)},

deliver bak i“'ﬁh APGAR score_ of below 7 at minute
women W|th ge I! nal
L+

stained amniotic fluid {P=0.0( 6, Cl (1.445738-8.96427

ertension- rienced

iiu 1w
0

Also, pregnant women tional hy

meconium-stained amniotic fluid are 98% ely eliver stillborn babies

than those who did not experience meconium-stained amniotic fluid {P=0.002

OR=0.0243181, CI (0.0023154-0.2554031)}.
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Women who experienced haemorrhage were 5.83 times more likely to

have babies with An APGAR score of below 7 at minute 1 than their

counterparts who did not experience haemorrhage {P=0.003, OR=5.83, ClI

1.82555 :."1-'
e
I rhage were 84% times

more del ore-of below 7 at minute 5 than

neonates with An APGAR score of below 7 at 1 minute than those who did not

experienc 0.0

AI centa are 2.2 times mo

neonates w : of below
e

experience abruption pl

Irthermo

<, -

7 -,
have stillbo '#;-h; nan.th 0 *- i
P=0.005, OR= 0141204 838-0.549 __;

For the mode of delivery.

are 69% more likely to have ne

than those who did not have spontaneous vaginal delive P=0.021

OR=0.3115685, CI (0.1153094-0.8418647)}.
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Also, women who delivered spontaneous vaginal delivery are 12.23

times more likely to have neonates with an APGAR score below 7 at minute 5

than their counterparts {P=0.013, OR=12.23118, CI (1.707568-87.61102)}.

Furthermore, pregnant women with HDP who had spontaneous vaginal

delivery are 72% times more likely to have neonates who are small-for

gestational-age than their counterparts {P=0.024, OR=0.2816063, CI
(0.0937472-0.8459141)}.

1. A majority (63.1%) of our respondents were Christians who belong to a
low-risk obstetric age group of 20- 35 years (66.2%), are medium to
high-income earners (65.4%), and have had at least 9 years of formal
education (90%).

2. The majority (40.77%) delivered by caesarean section. The study also
observed a high prevalence of obstetric complications such as
meconium-stained amniotic fluid (24.62%), premature rupture of
membrane (23.85%), haemorrhage (69.2%), and placenta abruption
(13.08%).

3. The study observed a high prevalence of perinatal outcomes such as An
APGAR score of below 7 at minute 1(66.92%) and 5(13.08%), low birth
weight (33.08%), intensive care unit admission requirement (25.38%),
congenital abnormalities (10%) and stillbirth'(8.46%).

4. A. Maternal ethnicity is a risk-factor for An APGAR score of below 7
at minute 1.

B. Being single (not married) is a risk factor for an APGAR score of

below 7 at minute 5.
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C. Low income is a risk factor for congenital abnormalities.

5. A. Maternal ethnicity and religion are risk factors for haemorrhage.

B. Maternal educational level is a risk factor placenta abruption

a:C. Maternal age (greater than 35 years) is a risk factor for premature

rupture of membrane.
6. A. Premature rupture of membrane, haemorrhage, placenta abruption
and mode of delivery (spontaneous vaginal delivery) are risk factors for

An APGAR score of below 7 at minute 1.

B. Meconium-stained amniotic fluid, haemorrhage, and placenta

abruption are risk factors for An APGAR score of below 7 at minute 5.

C. Premature rupture of membrane, placenta abruption, and spontaneous

vaginal delivery are risk factors for small for gestational age.

D. Premature rupture of membrane is a risk factor for neonatal intensive

care unit admission.

E. Meconium-stained amniotic fluid is a risk factor for stillbirth.
Discussion

The main findings from the analysed data of the study were discussed in
light of current literature. They were compared with similar works of .other
researchers. The reasoning behind the findings and their relevance were
emphasized.

A majority of our respondents.were Christians who belong to a low-risk
obstetric age group of 20- 35 years, are-medium to high-income earners, and
had had at least 9 years of formal education (90%). A similar age range for
women with HDP has been identified in several other studies (Krieg et al., 2008;

Addo et al., 2012; Lo et al., 2013). Maternal ages of below 20 years and more
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than 35 years have both been identified as risk factors for poor maternal and
perinatal outcomes (Jacobson et al., 2004). Fatemeh and colleagues discovered
that women under the age of 20 had a higher prevalence of HDP. In the last
decade, there has been a widespread movement toward family planning and
childbearing at an older age (Krieg et al., 2008). The relationship between
advanced age, delayed childbearing, and perinatal outcomes are ambiguous.
According to some studies, women with HDP have a lower chance of having a
healthy pregnancy (Callaway et al., 2007; Simchen et al., 2006). For similar
populations, other researchers have published similar results (Walker, 2016;
Fretts et al., 1996; Jacobson et al., 2004). Nonetheless, the majority of studies
have looked at pregnancy outcomes in women over the age of 35, and there is a
lack of evidence on pregnancy outcomes in women who had children in the
1950s and 1960s (Callaway et al., 2000; Simchen et al., 2006). The current study
found that advanced maternal age is a risk factor for PROM, which is consistent
with previous findings.

Different ethnic and religious groups are known to have different levels
of HDP risk. People of African descent are considered to be more vulnerable
(Muatafa et al., 2012). Some studies also confirmed that there is an association
between maternal. characteristics such as ethnicity and haemorrhage in
pregnancy (Bryant et ali; 2012; Somer, Sinkey, & Bryant, 2017, Petersen et al.,
2019). Other studies also confirmed that therewis an association between
ethnicity and premature rupture of membrane (Getahun.et-al.; 2010; Menon,
Fortunato, Velez Edwards, & Williams, 2010; Grobman et al., 2015). There is
however no data to support any variation across ethnic and religious groups in

Sub-Saharan Africa and for that matter Ghana.
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The present study findings indicated a majority of the women with HDP
were Christians who are Ewes. We also observed that ethnicity and the
individual’s religion were risk factors for haemorrhage. This could be attributed
to several factors and practices that vary across ethnic groups. Food taboos have
been documented to predispose pregnant women to anaemia which is a risk
factor for haemorrhage. Food choices vary across ethnic groups in Ghana. The
people of the Volta Region mostly Ewes have unique food choices and food
taboos which could play an important role in this finding (Nti, 2017).

The majority (40.77%) delivered by caesarean section. The study also
observed a high prevalence of obstetric complications such as MSAF (24.62%),
PROM (23.85%), haemorrhage (69.2%), and placenta abruption (13.08%).

The use of a Caesarean section has been linked to the development of
HDP. Olusanya et al. (2012) found a high prevalence of 90% in Nigerian
women with HDP. Other studies from the sub-region have reported slightly
lower figures compared to that of Nigeria. Wolde et al. (2011) and Adu-
Bonsafoh et al. (2014) reported 37% and 45% from Ethiopia and Ghana
respectively. These findings have been reported from studies that were done in
tertiary institutions. The findings from the present study that indicated 45.8% of
the deliveries being by caesarean section is consistent with what has been
reported by Adu-Bonsafoh et al., (2014) but far lower than what has been
reported by Olusanya et al., (2012). The current'trend of management of
preeclampsia recommends practices-that encourage. spontaneous vaginal
delivery (Magee et al., 2014; Brown et al., 2018). Such practices are likely to
be employed in resource poor-settings like the study area where the expertise to

carry out caesarean sections may be limited. Others on the other hand have
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reported higher rates of caesarean section among women with HDP recently
(Tuuli et al., 2011; Brown et al., 2018; Ngwenya et al., 2017).

Mitchell and Chandraharan (2018) discovered that serum alanine
aminotransferase levels and direct bilirubin levels are related to a high risk of
MSAF.

MSAF has been shown to cause complications in 8-20% of pregnancies
with its incidence directly proportional to the gestational age at delivery (Sigh
et al., 2009; Balchin et al., 2011).

Other confounders in the research setting may have affected the
prevalence of 30.6 percent in the current study, which is significantly higher
than previously recorded.

The most common neonatal pathology associated with MSAF is
respiratory morbidity, and.its most severe form, meconium aspiration syndrome
(MAS), occurs in 5to 10% of cases (Bhat et al., 2008; Walsh et al., 2007; Singh
et al., 2009). Furthermore, the presence of MSAF is linked to other neonatal
complications such as sepsis, seizures, neurologic dysfunction, and prolonged
hospitalization in a neonatal intensive care unit.

MSAF was found torbe a risk factor for An APGAR score of below 7 at
minute 5 and stillbirth in the current analysis. MSAF has been linked to perinatal
morbidity in several other studies. (Reddy et al., 2011; Spong, 2013 Linder et
al., 2015; Hiersh'et al., 2016 & 2017).

In some developing countries, there has been a rise-in'PPH (Guasch &
Gilsanz, 2016). Despite the seriousness of 'PPH's consequences, clinical
management is not evidence-based and differs greatly between centers. (Knight

et al., 2009; Fuller & Bucklin, 2010; Kozek-langenecker et al., 2013).
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Haemorrhage in general and for that matter PPH is known to be more
prevalent and severer in women with HDP due to thrombocytopenia resulting
from the pathogenesis of preeclampsia (Brown et al., 2018).

Most of the studies conducted in Ghana paid very little attention to
haemorrhage of all categories (Lee et al., 2012; Adu-Bonssaffoh et al., 2015 &
2016; Dassah et al., 2019).

Intrapartum haemorrhage is a severe and potentially fatal condition.
Placental abruption, uterine atony, placenta accreta, and genital tract lacerations
are all possible causes. The early detection of blood loss, identification of the
source of the haemorrhage, and volume resuscitation, including red blood cells
and blood products as needed, would result in excellent maternal outcomes
(Guasch & Gilsanz, 2016).

The ' pathogenesis-of HDP makes it an increased risk for placental
abruption and PROM which are risk factors for Haemorrhage (Mustafa et al.,
2012). The current research discovered that haemorrhage is a risk factor for a
low APGAR score below 7 at minutes 1 and 5. This should be expected as
earlier findings reported adverse perinatal outcomes of haemorrhage (Kozek-
langenecker et al., 2013). The present finding supported the findings reported
by earlier authorities (Koifman et al., 2008; Bener, Saleh, & Yousafzai, 2012;
Ghimire & Ghimire, 2013).

Perinatal morbidity and mortality have been‘linked to HDP (Olusanya
etal., 2011, Mustafa, 2012). Brown et al.(2018) reported HDP-contributes 22%
of perinatal deaths and it is highest in women with preeclampsia (Magee et al.,
2014). Intrauterine growth restriction, birth asphyxia, preterm delivery, and low

birth weight are examples of adverse neonatal outcomes that have been linked
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to high perinatal mortality (Bell, 2010; Gudeta & Regassa, 2019). Perinatal
outcomes such as APGAR score below 7 at minute 1 and 5, low birth weight,
intensive care unit admission requirements, congenital defects, and stillbirth
were all found to be common in this sample. Similar findings have been
published in the past (Lee et al., 2012; Gudeta & Regassa, 2019).

Placental insufficiency, placental abruption, and preterm delivery
complications have all been linked to poor perinatal outcomes (Shah & Gupta,
2019). The current study's results showed a high rate of preterm-and low birth
weight babies. In the study environment, these were previously identified as a
high-risk population for ICU entry, perinatal morbidity, and mortality (Siakwa
et al., 2014). Resource availability for the management of these cases might
have contributed to this as posited by Gudeta and Regassa (2019).

To ensure appropriate and comprehensive treatment for women with
HDP and their neonates, Sha and Gupta (2019) suggested actively including
neonatologists, ' laboratory personnel, midwives, obstetric surgeons,
obstetricians, and paediatricians in the decision-making process. According to
a Ghanaian report, important drugs for the management of HDP are only
available in 55% of the facilities that needed them (Adu Bonsafoh et al., 2017).

Premature rupture of a pregnant woman's membranes and APGAR score
below 7 at minute one among infants born to women:with gestational
hypertension were linked in this research. Other.researchers made a similar
finding (Chen et al., 2010; Souza et al.; 2016; Asadollahi etal:;2020; Wiegerink
et al., 2020). Other research, on the other hand, found no connection between

PROM and APGAR score below 7 at minute one in pregnant women with
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gestational hypertension (Eleie et al., 2010; Razaz et al, 2019; Nojomi,
Haghighi, Bijari, Rezvani, & Tabatabaee, 2010; Hashem, & Sarsam, 2019).

Earlier research has linked abruption of the placenta to APGAR score
below 7 at minute one, which is consistent with the current findings (Markhus,
Rasmussen, Lie & Irgens, 2011; Pariente et al., 2011; Macheku et al., 2015).
Other research, on the other hand, found the opposite (Budak et al., 2018;
Saquib, Hamza, AlSayed, Saeed, & Abbas, 2020).

The current results show that abruption of the placenta is a risk factor
for APGAR score below 7 at minute 5, which is in line with previous research
(Furukawa, Sameshima, Ikenoue, Ohashi, & Nagai, 2011; Pariente et al., 2011,
Nkwabong, & Tiomela Goula, 2017). Other studies have found no connection
between abruption of the placenta and APGAR score below 7 at minute five
(Ranta et al., 2011; Rosenberg et al., 2011; Macheku et al., 2015) This is most
likely due to disparities in facility personnel for the treatment of these events.
The expertise of the professionals to efficiently diagnose and manage these
cases is key to a good outcome. The absence of key resources in most of these
facilities might have influenced the outcomes significantly.

Some studies have shown that haemorrhage during pregnancy among
women with gestational hypertension is correlated with an APGAR score below
7 at minute 5. This is consistent with the findings of .the current study
(Salustiano, Campos, Ibidi, 2012; Dalili, Sheikh;:Hardani, Nili; 2016; Razaz,
Cnattingius, & Joseph, 2019). According to other research,-haemorrhage during
pregnancy is not linked to APGAR score below 7 at.5 minutes (Maghsoudloo,
Eftekhar, Ashraf, Khan, & Sereshkeh, 2011; Werner, Janevic, llluzzi, 2011;

Zhu, Tang, Zhao, 2015). What accounted for these inconsistencies has not been
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firmly established but could be attributed to the efficiency in the management
of cases of PROM to reduce its impact on the neonate.

DiGiulio et al. (2010), in their research, found an association between
PROM and the delivery of small-for-gestational-age babies in pregnant women
with hypertensive disorders during pregnancy. Grisaru-Granovsky et al., 2012,
and DeMauro et al., 2019 both recorded this in their studies. They also stated in
their research that PROM causes the birth of small-for-gestational-age babies in
pregnant women with hypertensive disorders. Other research has found that
PROM levels in pregnant women with hypertensive disorders are unrelated to
the weight of the babies they deliver (Maheshwari et al., 2012; Abdali et al.,
2017; Kurek Eken et al., 2017).

According to various research findings, pregnant women with
gestational hypertension who have an abruption placenta during delivery are
more likely to have babies who are small for their gestational age (Balchin et
al., 2011; Hutton & Thorpe, 2014; Pariente et al., 2015). A connection exists
between haemorrhage and anaemia. Anaemic pregnant women are more likely
to have babies that are small for their gestational age. Other researchers revealed
that gestational hypertensive pregnant women who experienced abruption
placenta may not necessarily produce babies who are small for gestational age
(Shaikh, Mehmood & Shaikh, 2010).

According to research conducted by Pasquier(2009), Hintz et al. (2010),
and Ye et al. (2011), PROM in pregnant-women with hypertensive disordersis
linked to the need for intensive care unit admission for their infants, which is

consistent with the current finding. This however is inconsistent with what has
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been reported by others (Carter, Xenakis, Holden, & Dudley, 2012; Kurek Eken,

2017; -and-Saghafi, 2017),
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CHAPTER FIVE

SUMMARY, CONCLUSIONS AND RECOMMENDATIONS

Introduction < [ Formatted: Left

This chapter summarizes the research and highlights the most critical
results from the data analysis. It also highlights the findings' conclusions, as
well as recommendations made to draw attention to certain obstetric and
perinatal outcomes among women with HDP in the Volta Region. There are

also suggestions for future study.

Summary < [ Formatted: Left

The researcher looked at the maternal and perinatal outcomes of women
with HDP in Ghana's Volta Region. In addition, socio-demographic, maternal,
and perinatal outcomes, as well as socio-demographic risk factors for adverse
birth outcomes, were assessed. A total of 130 women with HDP were studied
from six district hospitals. Data was extracted from antenatal and delivery
records using a data extraction form and analysed using descriptive and
inferential statistics, with statistical conclusions drawn at a 5% significant level.
The majority of the participants were aged 20-35 years, Ewes, Christians, and
the majority had formal education. The women with- HDP who were observed
had a high rate of-adverse maternal and perinatal outcomes. The women with
HDP who were observed had a high rate of adverse maternal and perinatal

outcomes.

Conclusion . [ Formatted: Left

The researcher looked at the obstetric and perinatal results of pregnant
women with HDP. In general, pregnant women are subject to a degree of

negative obstetric and perinatal outcomes. Pregnant women from district
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hospitals in the Volta Region seem to be at a higher risk. This is most likely due
to a lack of human resources and services to deal with these pregnancies.
Reduced maternal and child mortality rates are one of the most important
Sustainable Development Goals (SDGs), so care for all pregnant women,
particularly those with HDP, must be prioritized.

Certain socio-demographic and maternal factors are risk factors for
pregnancy outcomes. Hence, they represent important pointers to possible
causes of pregnancy complications, which should be well noted. Mitigating
these risks is paramount to having a less complicated and successful delivery.
This requires the concerted effort from the pregnant women, husbands, and
health care providers. The underlying factor to all these is regular attendance of
antenatal clinics, skilled delivery, and effective neonatal care. Having less or no
obstetric complications is-a shared responsibility between the woman, family,

and health care providers.

Recommendations - { Formatted: Left

For effective implementation of recommendations resulting from this study's
findings, all stakeholders must be on board to:
1. Train and deploy obstetricians and paediatricians to the district health
facilities in.the region to enhance quality of care to women with HDP.
2. Provide improved laboratory services at the district level for effective
diagnosis and monitoring of.complications:of women with HDP and
their neonates.
3. Establish well-resourced neonatal intensive care units to manage

neonates with complications of HDP.
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4. Provide training and retraining for members of the maternal and child

health care team with the requisite skills and knowledge to manage

nal
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Table 6 presents the pregnancy complications as risk factors for

perinatal outcomes. Pregnant women with gestational hypertension who

experienced premature rupture of membrane were 7.6 times more likely to

produce | vith An APC

did not e m 0.003, OR=7.602, CI _

S
S omen _with gestational" v‘m
experienc
deliver b
experience premature rupture of membrane {P=0. 0016, OR=3.2, CI (1.245893-

8.217542
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stained am 'ﬁhé 'H OR=3.6,.Cl (1.445738-8.964277)}.
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than those who did not experie ium-stained.amr g {P=0.002

OR=0.0243181, CI (0.0023154-0.2554031)}.
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Women who experienced haemorrhage were 5.83 times more likely to

have babies with An APGAR score of below 7 at minute 1 than their

counterparts who did not experience haemorrhage {P=0.003, OR=5.83, ClI

1.82555 :."1-'
e
I rhage were 84% times

more del ore-of below 7 at minute 5 than

neonates with An APGAR score of below 7 at 1 minute than those who did not

experienc 0.0

AI centa are 2.2 times mo

neonates w : of below
e

experience abruption pl

Irthermo
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For the mode of delivery.

are 69% more likely to have ne

than those who did not have spontaneous vaginal delive P=0.021

OR=0.3115685, CI (0.1153094-0.8418647)}.
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Also, women who delivered spontaneous vaginal delivery are 12.23

times more likely to have neonates with an APGAR score below 7 at minute 5

than their counterparts {P=0.013, OR=12.23118, CI (1.707568-87.61102)}.

Furthermore, pregnant women with HDP who had spontaneous vaginal

delivery are 72% times more likely to have neonates who are small-for

gestational-age than their counterparts {P=0.024, OR=0.2816063, CI
(0.0937472-0.8459141)}.

1. A majority (63.1%) of our respondents were Christians who belong to a
low-risk obstetric age group of 20- 35 years (66.2%), are medium to
high-income earners (65.4%), and have had at least 9 years of formal
education (90%).

2. The majority (40.77%) delivered by caesarean section. The study also
observed a high prevalence of obstetric complications such as
meconium-stained amniotic fluid (24.62%), premature rupture of
membrane (23.85%), haemorrhage (69.2%), and placenta abruption
(13.08%).

3. The study observed a high prevalence of perinatal outcomes such as An
APGAR score of below 7 at minute 1(66.92%) and 5(13.08%), low birth
weight (33.08%), intensive care unit admission requirement (25.38%),
congenital abnormalities (10%) and stillbirth'(8.46%).

4. A. Maternal ethnicity is a risk-factor for An APGAR score of below 7
at minute 1.

B. Being single (not married) is a risk factor for an APGAR score of

below 7 at minute 5.
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C. Low income is a risk factor for congenital abnormalities.

5. A. Maternal ethnicity and religion are risk factors for haemorrhage.

B. Maternal educational level is a risk factor placenta abruption

a:C. Maternal age (greater than 35 years) is a risk factor for premature

rupture of membrane.
6. A. Premature rupture of membrane, haemorrhage, placenta abruption
and mode of delivery (spontaneous vaginal delivery) are risk factors for

An APGAR score of below 7 at minute 1.

B. Meconium-stained amniotic fluid, haemorrhage, and placenta

abruption are risk factors for An APGAR score of below 7 at minute 5.

C. Premature rupture of membrane, placenta abruption, and spontaneous

vaginal delivery are risk factors for small for gestational age.

D. Premature rupture of membrane is a risk factor for neonatal intensive

care unit admission.

E. Meconium-stained amniotic fluid is a risk factor for stillbirth.
Discussion

The main findings from the analysed data of the study were discussed in
light of current literature. They were compared with similar works of .other
researchers. The reasoning behind the findings and their relevance were
emphasized.

A majority of our respondents.were Christians who belong to a low-risk
obstetric age group of 20- 35 years, are-medium to high-income earners, and
had had at least 9 years of formal education (90%). A similar age range for
women with HDP has been identified in several other studies (Krieg et al., 2008;

Addo et al., 2012; Lo et al., 2013). Maternal ages of below 20 years and more
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than 35 years have both been identified as risk factors for poor maternal and
perinatal outcomes (Jacobson et al., 2004). Fatemeh and colleagues discovered
that women under the age of 20 had a higher prevalence of HDP. In the last
decade, there has been a widespread movement toward family planning and
childbearing at an older age (Krieg et al., 2008). The relationship between
advanced age, delayed childbearing, and perinatal outcomes are ambiguous.
According to some studies, women with HDP have a lower chance of having a
healthy pregnancy (Callaway et al., 2007; Simchen et al., 2006). For similar
populations, other researchers have published similar results (Walker, 2016;
Fretts et al., 1996; Jacobson et al., 2004). Nonetheless, the majority of studies
have looked at pregnancy outcomes in women over the age of 35, and there is a
lack of evidence on pregnancy outcomes in women who had children in the
1950s and 1960s (Callaway et al., 2000; Simchen et al., 2006). The current study
found that advanced maternal age is a risk factor for PROM, which is consistent
with previous findings.

Different ethnic and religious groups are known to have different levels
of HDP risk. People of African descent are considered to be more vulnerable
(Muatafa et al., 2012). Some studies also confirmed that there is an association
between maternal. characteristics such as ethnicity and haemorrhage in
pregnancy (Bryant et ali; 2012; Somer, Sinkey, & Bryant, 2017, Petersen et al.,
2019). Other studies also confirmed that therewis an association between
ethnicity and premature rupture of membrane (Getahun.et-al.; 2010; Menon,
Fortunato, Velez Edwards, & Williams, 2010; Grobman et al., 2015). There is
however no data to support any variation across ethnic and religious groups in

Sub-Saharan Africa and for that matter Ghana.
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The present study findings indicated a majority of the women with HDP
were Christians who are Ewes. We also observed that ethnicity and the
individual’s religion were risk factors for haemorrhage. This could be attributed
to several factors and practices that vary across ethnic groups. Food taboos have
been documented to predispose pregnant women to anaemia which is a risk
factor for haemorrhage. Food choices vary across ethnic groups in Ghana. The
people of the Volta Region mostly Ewes have unique food choices and food
taboos which could play an important role in this finding (Nti, 2017).

The majority (40.77%) delivered by caesarean section. The study also
observed a high prevalence of obstetric complications such as MSAF (24.62%),
PROM (23.85%), haemorrhage (69.2%), and placenta abruption (13.08%).

The use of a Caesarean section has been linked to the development of
HDP. Olusanya et al. (2012) found a high prevalence of 90% in Nigerian
women with HDP. Other studies from the sub-region have reported slightly
lower figures compared to that of Nigeria. Wolde et al. (2011) and Adu-
Bonsafoh et al. (2014) reported 37% and 45% from Ethiopia and Ghana
respectively. These findings have been reported from studies that were done in
tertiary institutions. The findings from the present study that indicated 45.8% of
the deliveries being by caesarean section is consistent with what has been
reported by Adu-Bonsafoh et al., (2014) but far lower than what has been
reported by Olusanya et al., (2012). The current'trend of management of
preeclampsia recommends practices-that encourage. spontaneous vaginal
delivery (Magee et al., 2014; Brown et al., 2018). Such practices are likely to
be employed in resource poor-settings like the study area where the expertise to

carry out caesarean sections may be limited. Others on the other hand have
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reported higher rates of caesarean section among women with HDP recently
(Tuuli et al., 2011; Brown et al., 2018; Ngwenya et al., 2017).

Mitchell and Chandraharan (2018) discovered that serum alanine
aminotransferase levels and direct bilirubin levels are related to a high risk of
MSAF.

MSAF has been shown to cause complications in 8-20% of pregnancies
with its incidence directly proportional to the gestational age at delivery (Sigh
et al., 2009; Balchin et al., 2011).

Other confounders in the research setting may have affected the
prevalence of 30.6 percent in the current study, which is significantly higher
than previously recorded.

The most common neonatal pathology associated with MSAF is
respiratory morbidity, and.its most severe form, meconium aspiration syndrome
(MAS), occurs in 5to 10% of cases (Bhat et al., 2008; Walsh et al., 2007; Singh
et al., 2009). Furthermore, the presence of MSAF is linked to other neonatal
complications such as sepsis, seizures, neurologic dysfunction, and prolonged
hospitalization in a neonatal intensive care unit.

MSAF was found torbe a risk factor for An APGAR score of below 7 at
minute 5 and stillbirth in the current analysis. MSAF has been linked to perinatal
morbidity in several other studies. (Reddy et al., 2011; Spong, 2013 Linder et
al., 2015; Hiersh'et al., 2016 & 2017).

In some developing countries, there has been a rise-in'PPH (Guasch &
Gilsanz, 2016). Despite the seriousness of 'PPH's consequences, clinical
management is not evidence-based and differs greatly between centers. (Knight

et al., 2009; Fuller & Bucklin, 2010; Kozek-langenecker et al., 2013).
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Haemorrhage in general and for that matter PPH is known to be more
prevalent and severer in women with HDP due to thrombocytopenia resulting
from the pathogenesis of preeclampsia (Brown et al., 2018).

Most of the studies conducted in Ghana paid very little attention to
haemorrhage of all categories (Lee et al., 2012; Adu-Bonssaffoh et al., 2015 &
2016; Dassah et al., 2019).

Intrapartum haemorrhage is a severe and potentially fatal condition.
Placental abruption, uterine atony, placenta accreta, and genital tract lacerations
are all possible causes. The early detection of blood loss, identification of the
source of the haemorrhage, and volume resuscitation, including red blood cells
and blood products as needed, would result in excellent maternal outcomes
(Guasch & Gilsanz, 2016).

The ' pathogenesis-of HDP makes it an increased risk for placental
abruption and PROM which are risk factors for Haemorrhage (Mustafa et al.,
2012). The current research discovered that haemorrhage is a risk factor for a
low APGAR score below 7 at minutes 1 and 5. This should be expected as
earlier findings reported adverse perinatal outcomes of haemorrhage (Kozek-
langenecker et al., 2013). The present finding supported the findings reported
by earlier authorities (Koifman et al., 2008; Bener, Saleh, & Yousafzai, 2012;
Ghimire & Ghimire, 2013).

Perinatal morbidity and mortality have been‘linked to HDP (Olusanya
etal., 2011, Mustafa, 2012). Brown et al.(2018) reported HDP-contributes 22%
of perinatal deaths and it is highest in women with preeclampsia (Magee et al.,
2014). Intrauterine growth restriction, birth asphyxia, preterm delivery, and low

birth weight are examples of adverse neonatal outcomes that have been linked
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to high perinatal mortality (Bell, 2010; Gudeta & Regassa, 2019). Perinatal
outcomes such as APGAR score below 7 at minute 1 and 5, low birth weight,
intensive care unit admission requirements, congenital defects, and stillbirth
were all found to be common in this sample. Similar findings have been
published in the past (Lee et al., 2012; Gudeta & Regassa, 2019).

Placental insufficiency, placental abruption, and preterm delivery
complications have all been linked to poor perinatal outcomes (Shah & Gupta,
2019). The current study's results showed a high rate of preterm-and low birth
weight babies. In the study environment, these were previously identified as a
high-risk population for ICU entry, perinatal morbidity, and mortality (Siakwa
et al., 2014). Resource availability for the management of these cases might
have contributed to this as posited by Gudeta and Regassa (2019).

To ensure appropriate and comprehensive treatment for women with
HDP and their neonates, Sha and Gupta (2019) suggested actively including
neonatologists, ' laboratory personnel, midwives, obstetric surgeons,
obstetricians, and paediatricians in the decision-making process. According to
a Ghanaian report, important drugs for the management of HDP are only
available in 55% of the facilities that needed them (Adu Bonsafoh et al., 2017).

Premature rupture of a pregnant woman's membranes and APGAR score
below 7 at minute one among infants born to women:with gestational
hypertension were linked in this research. Other.researchers made a similar
finding (Chen et al., 2010; Souza et al.; 2016; Asadollahi etal:;2020; Wiegerink
et al., 2020). Other research, on the other hand, found no connection between

PROM and APGAR score below 7 at minute one in pregnant women with
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gestational hypertension (Eleie et al., 2010; Razaz et al, 2019; Nojomi,
Haghighi, Bijari, Rezvani, & Tabatabaee, 2010; Hashem, & Sarsam, 2019).

Earlier research has linked abruption of the placenta to APGAR score
below 7 at minute one, which is consistent with the current findings (Markhus,
Rasmussen, Lie & Irgens, 2011; Pariente et al., 2011; Macheku et al., 2015).
Other research, on the other hand, found the opposite (Budak et al., 2018;
Saquib, Hamza, AlSayed, Saeed, & Abbas, 2020).

The current results show that abruption of the placenta is a risk factor
for APGAR score below 7 at minute 5, which is in line with previous research
(Furukawa, Sameshima, Ikenoue, Ohashi, & Nagai, 2011; Pariente et al., 2011,
Nkwabong, & Tiomela Goula, 2017). Other studies have found no connection
between abruption of the placenta and APGAR score below 7 at minute five
(Ranta et al., 2011; Rosenberg et al., 2011; Macheku et al., 2015) This is most
likely due to disparities in facility personnel for the treatment of these events.
The expertise of the professionals to efficiently diagnose and manage these
cases is key to a good outcome. The absence of key resources in most of these
facilities might have influenced the outcomes significantly.

Some studies have shown that haemorrhage during pregnancy among
women with gestational hypertension is correlated with an APGAR score below
7 at minute 5. This is consistent with the findings of .the current study
(Salustiano, Campos, Ibidi, 2012; Dalili, Sheikh;:Hardani, Nili; 2016; Razaz,
Cnattingius, & Joseph, 2019). According to other research,-haemorrhage during
pregnancy is not linked to APGAR score below 7 at.5 minutes (Maghsoudloo,
Eftekhar, Ashraf, Khan, & Sereshkeh, 2011; Werner, Janevic, llluzzi, 2011;

Zhu, Tang, Zhao, 2015). What accounted for these inconsistencies has not been
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firmly established but could be attributed to the efficiency in the management
of cases of PROM to reduce its impact on the neonate.

DiGiulio et al. (2010), in their research, found an association between
PROM and the delivery of small-for-gestational-age babies in pregnant women
with hypertensive disorders during pregnancy. Grisaru-Granovsky et al., 2012,
and DeMauro et al., 2019 both recorded this in their studies. They also stated in
their research that PROM causes the birth of small-for-gestational-age babies in
pregnant women with hypertensive disorders. Other research has found that
PROM levels in pregnant women with hypertensive disorders are unrelated to
the weight of the babies they deliver (Maheshwari et al., 2012; Abdali et al.,
2017; Kurek Eken et al., 2017).

According to various research findings, pregnant women with
gestational hypertension who have an abruption placenta during delivery are
more likely to have babies who are small for their gestational age (Balchin et
al., 2011; Hutton & Thorpe, 2014; Pariente et al., 2015). A connection exists
between haemorrhage and anaemia. Anaemic pregnant women are more likely
to have babies that are small for their gestational age. Other researchers revealed
that gestational hypertensive pregnant women who experienced abruption
placenta may not necessarily produce babies who are small for gestational age
(Shaikh, Mehmood & Shaikh, 2010).

According to research conducted by Pasquier(2009), Hintz et al. (2010),
and Ye et al. (2011), PROM in pregnant-women with hypertensive disordersis
linked to the need for intensive care unit admission for their infants, which is

consistent with the current finding. This however is inconsistent with what has
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been reported by others (Carter, Xenakis, Holden, & Dudley, 2012; Kurek Eken,

2017; -and-Saghafi, 2017),
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CHAPTER FIVE

SUMMARY, CONCLUSIONS AND RECOMMENDATIONS

Introduction < [ Formatted: Left

This chapter summarizes the research and highlights the most critical
results from the data analysis. It also highlights the findings' conclusions, as
well as recommendations made to draw attention to certain obstetric and
perinatal outcomes among women with HDP in the Volta Region. There are

also suggestions for future study.

Summary < [ Formatted: Left

The researcher looked at the maternal and perinatal outcomes of women
with HDP in Ghana's Volta Region. In addition, socio-demographic, maternal,
and perinatal outcomes, as well as socio-demographic risk factors for adverse
birth outcomes, were assessed. A total of 130 women with HDP were studied
from six district hospitals. Data was extracted from antenatal and delivery
records using a data extraction form and analysed using descriptive and
inferential statistics, with statistical conclusions drawn at a 5% significant level.
The majority of the participants were aged 20-35 years, Ewes, Christians, and
the majority had formal education. The women with- HDP who were observed
had a high rate of-adverse maternal and perinatal outcomes. The women with
HDP who were observed had a high rate of adverse maternal and perinatal

outcomes.

Conclusion . [ Formatted: Left

The researcher looked at the obstetric and perinatal results of pregnant
women with HDP. In general, pregnant women are subject to a degree of

negative obstetric and perinatal outcomes. Pregnant women from district
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hospitals in the Volta Region seem to be at a higher risk. This is most likely due
to a lack of human resources and services to deal with these pregnancies.
Reduced maternal and child mortality rates are one of the most important
Sustainable Development Goals (SDGs), so care for all pregnant women,
particularly those with HDP, must be prioritized.

Certain socio-demographic and maternal factors are risk factors for
pregnancy outcomes. Hence, they represent important pointers to possible
causes of pregnancy complications, which should be well noted. Mitigating
these risks is paramount to having a less complicated and successful delivery.
This requires the concerted effort from the pregnant women, husbands, and
health care providers. The underlying factor to all these is regular attendance of
antenatal clinics, skilled delivery, and effective neonatal care. Having less or no
obstetric complications is-a shared responsibility between the woman, family,

and health care providers.

Recommendations - { Formatted: Left

For effective implementation of recommendations resulting from this study's
findings, all stakeholders must be on board to:
1. Train and deploy obstetricians and paediatricians to the district health
facilities in.the region to enhance quality of care to women with HDP.
2. Provide improved laboratory services at the district level for effective
diagnosis and monitoring of.complications:of women with HDP and
their neonates.
3. Establish well-resourced neonatal intensive care units to manage

neonates with complications of HDP.
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4. Provide training and retraining for members of the maternal and child

health care team with the requisite skills and knowledge to manage

nal
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