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ABSTRACT

Background: Neonatal mortality contributes about 45% of under-5 mortality globally; 35%
in Sub-Saharan Africa; and over 50% of under-5 deaths in Ghana. Though there are existing
studies on the determinants of neonatal mortality in Sub-Saharan Africa, not much has been
done in Ghana to describe how community level, sociodemographic, health system, maternal
and newborn factors individually or in unison interact to influence neonatal mortality.

Objectives: The main objective of the study is to examine the determinants of neonatal
mortality in Ghana.

Method: This study is an analysis of secondary data from the 2017 Ghana Maternal Health
Survey (GMHS). The data used in the analysis included only responses from women who
delivered live babies in the five years preceding the conduct of the 2017 Ghana Maternal
Health Survey and the children lived for at least 28 days. A total of 10,624 respondents were
included in the study after data cleaning. Descriptive statistical techniques such as frequency
and percentage distribution were used to describe important background characteristics of the
women included in the study. Pearson’s Chi-squares (x°) test was used to assess the
association between the outcome (neonatal death) and independent variables. Multivariate
logistic regression analysis was done to estimate odds ratios and control for potential
confounders. Confidence level was held at 95%, and a p< 0.05 was considered statistically
significant. All the data analysis was done using STATA 15.

Results: The prevalence of neonatal mortality was 2% representing 20 per 1000 live births.
Three factors predicted neonatal mortality: ANC attendance, sex of baby, and baby being put
on mother’s chest immediately after birth. Women with only 1 ANC visit were less likely to
experience neonatal mortality as compared to women with no ANC visit prior to delivery
(AOR=0.11; CI=0.02-0.56, p=0.01). Baby girls were less likely (COR=0.68; C1=0.48-0.20;
p=0.03) to die during the neonatal period as compared to boys and this did not change when
potential confounders were controlled for in a multiple logistic regression model (AOR=0.68,
CI=0.47-0.98; p=0.04). The odds of a baby dying within the neonatal period when a baby was
not put on the mother’s chest immediately after birth was 2.5 times (COR=2.46; CI=1.66-
3.65, p=0.00).

Conclusion: Community level and sociodemographic factors were not significant
determinants of neonatal mortality in Ghana. Rather, neonatal, and maternal characteristics
did. It is education to families to seek timely and adequate antenatal care should be
intensified. This should be done as a family-centred approach to encourage support from
other relevants others from the family. Also, targeted Social and Behaviour Change
Communication activities should be intensified on immediate skin-to-skin to prevent neonatal
hypothermia and promote successful breastfeeding as well as issues on sex differentiation to
improve on neonatal outcome
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CHAPTER ONE

INTRODUCTION
1.1. Background
The first 28 days of life are the most delicate period of life for every child. Globally, neonatal
mortality constitutes about 47% of child mortality (World Health Organization, 2017).
Whilst global neonatal morality stood at 18 per 1000 live births in 2017, the African Region
recorded 26.7 per 1000 live births (World Health Organization, 2017). During the same
period, Ghana recorded 25/1000 live births (GSS, 2018). In 2016, close to 3 million newborn
deaths occurred, representing about 46% of all under-five deaths (World Health
Organization, 2017). This means, every day about 7000 newborns died (WHO, 2017). Most
of these deaths occur before end of the first week of life with about 1 million dying within the
first 24 hours and close to one million dying within the next six days (WHO, 2017). In
Ghana, about 92% of newborns’ deaths occur before they reach 7 days (GSS, 2014). It is
therefore important to reduce neonatal mortality because it contributes significantly to under-

five mortality.

In Sub-Saharan Africa, births are often concealed, unnamed, not counted and unaccounted for
until about four years (Kinney et al., 2010). Community beliefs and practices are barriers to
early care seeking, and families often resort to traditional medicine if their newborn is sick
(Lawn et al, 2014). The lack of recognition of newborn deaths in most African countries
contrasts with the assiduous work and reports and paperwork generated in response to the
death of one baby in high-income settings and the public outcry if substandard care is

suspected.

In response to the global and African regional call to action on Reproductive, Maternal,
Newborn and Child Health (RMNCH), Ghana signed and committed to the “Every Woman
Every Child” and the Global “Newborn Action Plan” (MoH/GHS, 2019). In 2015, Ghana
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launched the Every Woman Every Child and the “ ‘A Promise Renewed’’ (APR) as well as a
national costed strategy on newborn care to strengthen evidence-based action to accelerate
the reduction of neonatal mortality (MoH/GHS, 2019; World Health Organization, 2017).
Despite Ghana’s commitment, neonatal mortality remains an important public health
challenge in the country. It is for this reason that this study aimed to examine the factors
influencing neonatal mortality in Ghana as part of efforts to support policies and strategies on

accelerating the reduction of neonatal mortality in the country.

1.2.Problem statement

Ghana Health Service has implemented several programmes with support from various
Development Partners (DPs) and key stakeholders to support efforts at reducing neonatal
mortality over the years. Some of the programmes yielded positive results whilst others did
not (MoH, 2014). The plateauing of neonatal mortality calls for increased research on the

causes and determinants of neonatal mortality in Ghana.

Though there are existing studies on the determinants of neonatal mortality in Sub-Saharan
Africa, very little has been done in Ghana. Examples of studies conducted on neonatal
mortality in Ghana include Baiden et al. (2006), which used secondary data from the
Navrongo Health and Demographic Surveillance System (NHDSS) with verbal autopsy to
describe the trend and causes of neonatal mortality in rural Ghana. Another study is Kayode
et al. (2014), a multi-level analytical study, which described individual and community level
factors influencing neonatal mortality in Ghana. Kabore et al. (2016) also conducted a
matched-case control study in Burkina Faso to examine factors associated with early neonatal
mortality. Other studies conducted on the causes of newborn deaths include the Multi-cluster
Indicator Survey (Ghana Statistical Service, 2018), the Demographic and Health Survey
reports (GSS et al., 2018; GSS et al, 2014) as well as the Lancet series ( Lawn et al., 2014;
Say et al., 2014). However, not much has been done in Ghana to describe how community
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level, sociodemographic, health system, maternal and newborn factors individually or in

unison interact to influence neonatal mortality. To address the current knowledge gaps, this

study aimed to examine the determinants of neonatal mortality in Ghana.

1.3.Research objectives

1.3.1.General objective

The main objective of this study was to examine the determinants of neonatal mortality in

Ghana.

1.3.2.Specific objectives

The specific objectives of the study were to:

1.

2.

3.

4.

Determine the prevalence of neonatal mortality in Ghana.
Determine community level factors affecting neonatal mortality in Ghana.
Examine socioeconomic factors related with neonatal mortality in Ghana.

Identify maternal and newborn factors associated with neonatal mortality in Ghana

1.4.Research questions

1.

2.

3.

4.

What is the prevalence of neonatal mortality in Ghana?
What are the community factors associated with neonatal mortality in Ghana?
What are the socioeconomic factors influencing neonatal mortality in Ghana?

What maternal and newborn factors are associated with neonatal mortality in Ghana?

1.5. Justification of the study

This study is an analysis of the most recent Ghana Maternal Health Survey (GMHS)

following the implementation of the Ghana National Newborn Health Strategy and Action

Plan (2014-2018) (MoH, 2014). With empirical evidence on community level,

socioeconomic, maternal and neonatal factors of neonatal mortality, it will provide more

information on the factors influencing neonatal mortality that could be useful in the



development of policies and strategies to reduce neonatal mortality in Ghana and Sub
Saharan Africa. It will provide insight to complement efforts in accelerating the reduction of
neonatal mortality in Ghana, thereby enhancing Ghana's efforts at achieving the SDG target
of 12/1000 live births by the year 2030 (Owusu, 2017). Finally, this study will serve as a
reference material for future researchers on determinants of neonatal mortality in Ghana and

in other Lower- and Middle-Income countries (LMICs).

1.6. Chapter Summary and dissertation outline

This chapter introduced the research problem and outlined the research objectives and the
justification for the research. The rest of the dissertation is organized as follows. Chapter 2
reviews relevant literature to properly situate the study, whilst chapter 3 discusses the
methodology used in the study. Chapter 4 presents the results of the study whilst chapter 5

discusses the results. Chapter 6 concludes the study with relevant recommendations.



CHAPTER TWO
LITERATURE REVIEW
2.0 Introduction
This chapter reviews empirical literature to properly situate the current study. The review is
structured along the specific objectives, and highlights gaps in current literature. The chapter

also discusses the conceptual framework developed based on previous literature on the topic.

2.1 Literature search

Various secondary materials including journal articles, reports, and bulletins from different
sources related to neonatal mortality were reviewed. Relevant studies were sourced from
PubMed, Google, Google scholar, Research Gate, Science Direct, Elsevier and other websites

including WHO, UNICEF, MEASURE dhs.com and USAID.

2.2 Neonatal mortality: definition, global burden, and consequences

Neonatal mortality is the probability that a child born in a specific period will die during the
first 28 completed days of life if subject to age-specific mortality rates of that period,
expressed per 1000 live births (World Health Organization, 2018). Neonatal deaths may be
subdivided into early neonatal deaths, occurring during the first 7 days of life; and late
neonatal deaths occurring after the 7" day but before the 28" completed day of life (World

Health Organization, 2018).

Globally, neonatal mortality accounts for about 47% of under-five deaths, with a rate of 18
deaths per 1,000 live births in 2018. (World Health Organization, 2018). Approximately,
7000 neonates die every day with about three quarters dying on the first day, and close to 1

million dying within the next six days. (World Health Organization, 2018).

In Sub-Saharan Africa, neonatal mortality is among the highest in the region, with 28 per

1,000 live births, followed by Central and South Asia with 25 deaths per 1,000 live births



(WHO, 2018). A child in Sub-Saharan Africa or South Asia is 10 times more likely to die in

the first month of life than a child in a high-income country (WHO, 2018).

There are persistent posttraumatic symptoms reported by families after the loss a neonate
(Christiansen et al, 2014). The loss of a newborn affects not only the parents but the whole
family (Badenhorst & Hughes, 2007). It also affects the quality of parenting (Oglethorpe,
1989). The effects of neonatal mortality on the whole community therefore cannot be

overemphasized.

2.3 Global, regional, and national policies and strategies to reduce neonatal mortality

Globally, several strategies and policies have been launched to reduce preventable maternal
and child deaths. In September 2010, the WHO launched the Global Strategy for Women and
Children’s Health, entreating the global community to double efforts on saving the lives of
women and children. The ‘A Promise Renewed’ commitment to child survival and the ‘Every
Newborn Action Plan (ENAP)’ were also launched in 2014 (Lawn & Kerber, 2013). The ‘A
Promise Renewed’ and the ENAP initiatives set specific targets to reduce under-5 and
neonatal mortality, and these targets were reflected in the SDG targets, which call an end to
preventable deaths of newborn babies and children younger than 5 years by 2030. The SDGs
specify that all countries should aim to reduce neonatal mortality rate (NMR) to 12 deaths per
1000 live births or fewer, and under-5 mortality to 25 deaths per 1000 live births or fewer by

2030 (United Nations, 2015).

Other cost-effective interventions implemented worldwide, including in Ghana, are
vaccination of pregnant women with tetanus diphtheria, skilled birth attendance, neonatal
resuscitation, exclusive breastfeeding, umbilical cord care, and management of infections in

the newborn (Khan et al, 2013).



In 2016, the WHO also launched the Quality of Care for Maternal and Newborn Health
(QoC-MNH) network to further accelerate the reduction of preventable maternal and
newborn deaths. The QoC network involves 10 countries: Bangladesh, Cote d’Ivoire,
Ethiopia, Ghana, India, Malawi, Nigeria, Sierra Leone, Tanzania and Uganda (Kinney et al,
2016; MoH, 2016). The QoC-MNH has indeed been promoted globally as a strategy for

tackling maternal and newborn deaths (Kinney et al, 2016).

Infection has also been targeted as one of the causes of neonatal mortality. Other programmes
developed to reduce neonatal mortality includes the development of Kangaroo Mother Care
implementation guidelines in 2014, development of policy statement on the use of
chlorhexidine for cord care in 2016, development of implementation guide for perinatal death
audit in 2016 and subsequent development of an electronic Maternal and Perinatal Death
Surveillance and Response (eMPDSR) in 2018 (Ghana Health Service (GHS), 2017; GHS,

2016).

2.4 Determinants of neonatal mortality
Several studies have been conducted on the determinants of neonatal mortality. In this
literature review, the factors have been grouped into community level, socio-demographic,

health system, maternal, and neonatal factors.

2.4.1 Community level factors

Neonatal mortality is influenced by geographical location of parents such as provinces,
regions, states, and districts (GSS et al., 2018). Other studies in Asia (Wang et al., 2016),
Burkina Faso (Kaboré, Meda, Koulidiati, Millogo, & Kouanda, 2016), Ghana (Kikuchi et al.,
2015), Tanzania (Msemo et al., 2013) and Ethiopia (Mekonnen, Tensou, Telake, Degefie, &
Bekele, 2013) have linked geographical location of parents to neonatal mortality. In a study

conducted in Kumasi in the Ashanti Region of Ghana on predictors of neonatal mortality, out



of 222 live births reviewed, 115 babies did not survive representing 53.9% (Annan & Asiedu,

2018).

Type of residence (rural/urban) has also been found to influence neonatal mortality. Neonatal
mortality in rural communities in some studies was found to be higher than the national
average(Roy & Haque, 2018). For instance, in India, neonatal mortality is almost twice in
rural areas compared to urban areas (Upadhyay et al., 2012) whilst dwelling in rural areas
where illiteracy, poverty and unemployment are coexistent influenced neonatal mortality in
Ghana (Kayode et al., 2014). Neonates born in rural areas of Amhara Region of Ethiopia had
higher risk of dying than neonates born in Addis Ababa (Mekonnen et al., 2013). Also, in
Burkina Faso, there was more neonatal deaths in rural areas than in urban centres (Kaboré et
al., 2016; Kayode et al., 2014). Conversely, in Ghana, risk of dying in rural areas was found
to be low though the study admitted having interviewed more rural women than urban
women (Kwarteng Acheampong & Eyram Avorgbedor, 2017). In the early 2000, type of
residence was a strong predictor of neonatal mortality in Ghana because of maternal
education, which was higher in urban areas with better economic conditions and higher
incomes. However, with the advent of the free maternal healthcare policy coupled with the
introduction of the Community-based Health Planning and Services, this factor gradually

became insignificant (Arthur, 2012; Ghana Government, 2016).

In India, villages with population above 6000 had higher risk of neonatal mortality (Singh,
Kumar, & Kumar, 2013). Studies in Ghana found that the likelihood of neonatal mortality
increased by 58% when a woman moved from a community with low risk to a community
with high risk of neonatal mortality (Kayode et al., 2014; Mekonnen et al., 2013). However,
this correlation was no longer significant when the researchers adjusted for individual and

community level factors.



2.4.2 Socio-demographic factors

Researchers have found that substantial survival remains for babies born into wealthier
households with high educational levels in most low- and middle-income countries
(McKinnon et al, 2014). Several studies also found that socio-demographic factors were
strongly associated with neonatal mortality (Kayode et al., 2014; Sankar et al., 2016;
Upadhyay et al., 2012; Victoria et al, 1992). These include maternal education, marital status,
place of residence, and wealth quintile. In a population-based cohort study in Brazil (Victoria
et al, 1992), and in Ghana (Buor, 2003), maternal education was found to be independently
significantly associated with perinatal mortality. In the USA, maternal education was also
found to impact positively on child health (Barrera, 1990). In a study conducted in
Bangladesh on the association between maternal education and neonatal mortality, higher
maternal education showed lower risk for neonatal mortality (Kamal, 2015). A review of
literature shows that higher socioeconomic status of better educated women explains about
half of the magnitude of the relationship between maternal education and child survival

(Upadhyay et al., 2012).

In terms of marital status, some studies suggest that women who were never married had an
increased risk of having premature births (Kwarteng Acheampong & Eyram Avorgbedor,

2017).

Religion has also been found to be associated with neonatal mortality. Mothers who are
affiliated to religious groups have higher survival probabilities as compared with women
without any religious affiliation (Boaventura Cau, Arusyak Sevoyan, 2016). In some studies,
the Islamic religion was found to be associated with lower risk of neonatal mortality though

not statistically significant (Kanmiki et al, 2014).

In the 2017 Ghana Maternal Health Survey, mothers older than forty years had higher

neonatal deaths compared with mothers less than forty years of age (GSS et al., 2018). This is
9



similar to several studies where women aged above 35 years had higher odds of their
newborns dying (Kaboré et al., 2016; Rosenzweig & Schultz, 1982). On the contrary, a study
conducted by Kayode et al. (2014) to examine individual and community level factors
influencing neonatal mortality found that maternal age was not statistically significant in
influencing neonatal mortality (Kayode et al., 2014). The researchers suggested that younger
women were rather having higher risk of post-neonatal mortalities and that it was due to

socio-economic factors (Kayode et al., 2014).

Wealth index is a composite measure of a household’s cumulative living standard calculated
using a household’s ownership of selected assets, including televisions, bicycles, materials
used in construction and types of water access and sanitation facilities (GSS, et al 2018;
Pirani, 2014). Children from wealthier families stand a better chance of surviving in their
earlier years than children from poorer families (Lawn & Kerber, 2013; Oestergaard et al,
2011). Finally, women in their reproductive age who have HIV/AIDS in Sub-Saharan Africa

were found to be associated with high neonatal mortality rate (Kayode et al., 2017).

2.4.3 Health systems factors

According to WHO (2011), the key components of a well-functioning health system are
improving the health status of individuals, families and communities, defending the
population against what threatens its health, protecting the people against financial
consequences of ill-health, providing equitable access to people-centred care and making it
possible for people to participate in decisions affecting their health and the health system.
Experts have observed that more than eight million deaths per year could be averted in
LMICs from conditions that could be treated by the health system, and that poor-quality care
is now a bigger barrier to reducing mortality than insufficient access (Kruk et al, 2018). They

also posited that about 60% of deaths from conditions amenable to healthcare are due to poor
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quality care whereas the remaining deaths results from non-utilization of the health system

(Kruk et al, 2018).

Several studies have asserted that qualified personnel providing quality essential newborn
care, particularly management of sepsis, neonatal resuscitation and prematurity, could
drastically reduce neonatal mortality since they are the major causes of neonatal mortality
(Debelew, Afework, & Yalew, 2014). It has been identified that more than three-quarters of
newborn deaths occur in high-neonatal mortality settings (NMR more than 15/1000 live
births) characterized by struggling health systems with low numbers of health workers and

facility births (Dickson et al, 2014).

A well-functioning health information management system is needed for data collection on
neonatal mortality rate (Measure Evaluation, 2019). Routine health information management
system may collect data for this indicator to obtain estimate for health facilities (Measure
Evaluation, 2019). However, health facility data is not recommended for this indicator for the
general population because in many settings especially in Sub-Saharan Africa, many neonatal
deaths and live births occur outside the health system, which will cause substantial selection

bias (Measure Evaluation, 2019).

This further explains why stronger health system, particularly health service delivery, is very

relevant as a protective factor against neonatal mortality in any given setting.

Countries in Sub-Saharan Africa with poor governance in health systems have been found to
have higher neonatal mortality as compared to countries with better health systems
governance (Kayode et al, 2017). A study conducted in the Ashanti Region of Ghana on
predictors of neonatal mortality found health system related factors as important predictors of

neonatal mortality (Annan & Asiedu, 2018).
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2.4.4 Maternal factors

The antenatal period is an opportunity for reaching pregnant women with several cost-
effective interventions that may be vital to the health and wellbeing of pregnant women and
their unborn babies (Lassi et al, 2015). The benefits of antenatal care include reduced risk of
infection and increased survival (Lincetto et al, 2006). In Bangladesh, women who had
antenatal care during pregnancy had 18% lower odds of neonatal mortality(Roy & Haque,
2018). For this and many other reasons, the WHO recommended 8 or more visits in 2016 as
compared to the previously recommended 4" visits (WHO, 2016). In a systematic review and
meta-analysis conducted on the impact of antenatal care on neonatal mortality in Sub Saharan
African countries, women who had at least one antenatal care visit had 39% lower risk of
neonatal mortality as compared with women with no prior antenatal care visit (Tekelab et al,
2019). Women who had up to 4 ANC visits prior to delivery had 32% lower risk of
experiencing neonatal mortality (Tekelab et al, 2019). A study conducted in Ethiopia on
predictors of neonatal mortality in intensive care unit also revealed that neonates whose
mothers had no antenatal care visits were 6 times more likely to die during the newborn

period than neonates whose mothers had 4 times antenatal care (Orsido et al, 2019).

Literature reviewed on association between mode of delivery and neonatal mortality found
evidence that suggested significant association between mode of delivery and neonatal
mortality (Betran et al., 2016). In a cohort study conducted in Sao Paulo, Brazil, with live
births in normal formed foetuses from termed pregnancies in Public Teaching Hospital, there
was a significant negative association between elective caesarean section and neonatal
mortality. In Ethiopia, a study on the predictors of neonatal mortality in intensive care units
revealed that neonates who were delivered via Caesarean Section (C/S) were having 66%
protection against neonatal deaths than neonates delivered via spontaneous vaginal delivery

(Orsido et al, 2019). (Nisar & Dibley, 2014). C/S, when medically required, is known to
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reduce the risk of neonatal mortality especially when performed by experts under aseptic
conditions (Betran et al., 2016). Ecologic studies by WHO experts confirmed that C/S was
found to be protective only when the rate was between 10-15% (Betran et al, 2016; Chen et
al, 2018). In a worldwide population-based ecological study with longitudinal study
conducted to find out the association between caesarean section and maternal and newborn
mortality it was found that, caesarean section rates were higher than 10% at the population
level were not associated with decreases in maternal and neonatal mortality rates (Ye et al.,

2016).

Women with multiple deliveries have been found to have higher risk of their newborns dying
(Kaboré et al, 2016). In a 7-year study on why babies are dying in the first month after birth
in Northern Ghana, multiple births were found to have higher odds of neonatal mortality
(Welaga et al., 2013). Similarly, in a multilevel analysis in Ghana on individual and
community level determinants of neonatal mortality, women with more than 5 deliveries
were more than 2 times likely to experience neonatal mortality even when confounders were

controlled (Kayode et al., 2014).

In addition, researchers have found that increasing the availability and quality of skilled care
at birth could avert about 800,000 intra-partum related neonatal deaths (Wall et al., 2010).
Though not statistically significant, some studies report lower risk of neonatal mortality in

children born at home than those born in health facilities(Mekonnen et al., 2013).

In a multicentre study of preterm birth weight and gestational age specific neonatal mortality
in the United States of America, women who delivered with gestational age of less than 29
weeks had lower mortality rates (lams et al., 1993).Women who delivered with gestational
age of less than 28 weeks were more likely to experience neonatal mortality (Basiri et al.,

2015). In a 7-year study in Northern Ghana on why babies are dying in the first month of
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birth, women with gestational age of less than 37 weeks were prone to neonatal mortality

(Welaga et al., 2013).

2.4.5 Neonatal factors

Studies have also shown that neonatal mortality is prevalent in males than females
(Mekonnen et al., 2013). In a 7-year study in Northern Ghana on why babies are dying in the
first month after birth, baby boys were 1.2 times more likely to die than baby girls (Welaga et
al., 2013). In Taiwan, female children had a lower age-specific early neonatal mortality as
compared to their male counterparts (Hsu et al., 2015). Females had 664.43 per 1000 live
births at 23weeks gestation and 473.17 per 1000 live births at 24 weeks gestation (Hsu et al.,
2015). In Bangladesh, male babies were 1.4 times more likely to die during the neonatal
period as compared to their female counterparts (Muhammed et al., 2018). In Taiwan, sex of
baby was found to have greater risk of preterm, macrosomia, operative delivery, neonatal
death and congenital anomaly (Weng, Yang, & Chiu, 2015). This is probably due to slow

development and maturity of their lungs as compared to female neonates (Hsu et al., 2015).

According to the WHO, the first step in saving the life of a baby immediately after birth is to
put the baby to the mother’s chest immediately the baby is born with a clean cloth (WHO,
2013). Immediate skin-to-skin is different from early skin-to-skin. Immediate skin-to-skin is
putting the baby within the first 10 minutes of birth immediately on the bare chest of the
mother whereas early skin-to-skin is putting the baby on the mother’s bare chest from 10
minutes of birth to 24 hours post birth (WHO, 2013). As described earlier, neonatal
hypothermia, one of the major causes of neonatal mortality, occurs in as much as 50% of
infants in low- and middle-income countries (LMICs) and the severity is associated with a
higher risk of mortality during the first seven days after birth. In order to reduce the risk

associated with hypothermia, the WHO (2013) recommends a set of interlinked procedures
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called “the warm chain” to be followed after birth (Almgren, 2018). The interventions
include the following:

e Drying and wrapping the baby immediately at birth

e Keeping the baby warm during any procedure, including resuscitation

e Keeping the immediate newborn in skin-to-skin contact with the mother

e Early initiation of breastfeeding within one hour of the birth; the warm milk and

contact with the mother’s body helps to keep the newborn warm
e Postponing bathing the newborn for the first 24 hours
e Keeping the baby warm during transportation

e Dressing the baby warm in appropriate clothing and bedding always

The above interventions in addition to Social and Behaviour Change Communication (SBCC)
activities and training on the risk of hypothermia will go a long way to reduce neonatal
mortality (Singh et al., 2017). In a Lancet publication in 2016 however, only two countries in
Sub-Saharan Africa had coverage data on immediate skin-to-skin, namely Kenya, 25.1%
(2010-2013), and Zambia (23.4%, 2010-2013) (Miller et al., 2016). In a Cochrane systematic
review on early skin-to-skin contact for mothers and their healthy newborn infants involving
46 trials in 21 countries, with 3,850 women and their infants, infants who had early skin-to-
skin had an average score (1.24, 95% CI=0.76-1.72) of higher stability of the cardio-
respiratory system (SCRIP) during the first six hours post birth, suggestive of better infant
stabilisation to extrauterine life, blood glucose levels, and infant thermoregulation(Moore,

Bergman, Anderson, & Medley, 2016).

Breastfeeding is one of the single most cost-effective intervention for the reduction of
neonatal mortality (Labbok, 2012). In Ghana, not being breastfed was associated with
neonatal mortality (Kayode et al, 2014). Early initiation of breastfeeding reduces the risk of

neonatal mortality by 2.4 times (Edmond, 2006). This is because of the benefits of early
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initiation of breastfeeding to the mother and to the baby, which includes bonding, lactation
amenorrhoea, involution, protection against diarrhoea as well as protecting the mother against

postpartum haemorrhage (Victora et al, 2016).

Newborns who were delivered with respiratory distress, low Apgar scores, had higher risk of
dying during the neonatal period (Basiri et al., 2015). It has also been found that infants with
low birth weights had higher likelihood of death during the neonatal period (Basiri et al,
2015; Engmann et al, 2009). In related studies, it was found that in each birth weight group,

risk of mortality decreased as gestational age of mother advanced (Copper et al, 1993).

Infants with fifth and higher birth orders in Ghana have higher prevalence of neonatal
mortality than infants of lower birth orders (Kayode et al., 2014). In another study in Ethiopia
on the determinants of neonatal mortality in Ethiopia, 3" and 4™ (COR=0.67 and 0.76
respectively) birth orders were less likely to die as compared with 1% and 2™ birth orders

(Mekonnen et al., 2013).

2.5 Conceptual framework

Figure 1 shows the conceptual framework for this study, which presents factors that may
influence newborn mortality in any setting. The conceptual framework presents community
level, socio-demographic, health system, maternal and newborn factors as possible
determinants of neonatal mortality in Ghana based on both previous literature and the

researcher’s experience in working in this field over the years.

These factors may act individually or in unison to influence neonatal mortality. For instance,
mothers who live in rural areas (community level factor) may have higher risk of
experiencing neonatal mortality because rural areas have poor health facilities in terms of
infrastructure and competent human resource to manage neonatal complications. Also,

women living in rural areas may not be well educated and therefore not well employed
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Figure 1: Framework for determinants of neonatal mortality

The framework thus shows how the interrelationship between the different categories of

factors may influence neonatal mortality in Ghana. For instance, at the individual level,
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household productivity is determined by the skills which are captured by paternal and
maternal educational levels. Fathers’ education is strongly related to child survival when they
are married to less educated mothers (Mosley & Chen, 2003). Conversely, maternal
education can influence child survival through their choices and use of skilled birth
attendance, use of contraception, improved personal hygiene, nutrition, and treatment of

minor ailment (Caldwell, 1979).

Neonatal death is also influenced by the economic situation of the household. For instance,
poor family status may result in neglect of a child while wealthy families may hire the
services of housemaids to take care of children as well as availability of goods and services

including access to basic health services (Filmer & Pritchett, 1999; Rai et al, 2018).

Even though this conceptual framework shows how a broad range of factor interrelate to
influence neonatal mortality, this study will be limited to relevant variables measured in the
2017 GMHS. For instance, though health system is very important in the determinants of
neonatal mortality, there were no governance and other relevant health system dataset that

could be used for this study.

2.6 Chapter Summary and gaps in literature
This chapter provided empirical evidence on the factors influencing neonatal mortality. Some
of the literature reviewed in Ghana were contradictory and did not present a clear picture on

factors influencing neonatal mortality.

In the literature review, significant literature was not found assessing the effect of immediate
skin-to-skin on neonatal mortality. Literature found was on the coverage on the intervention

as well as the effect of immediate skin-to-skin to neonatal outcome.

For instance, whilst the 2017 GMHS points to the fact that women with advanced age have
higher likelihood of experiencing neonatal, a study in Ghana (Kayode et al., 2014) and

another in Ethiopia (Markovitz et al.,, 2005) found maternal age to be statistically
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insignificant as a factor influencing neonatal mortality. Apart from evidence from WHO on
the effects of the warm chain, particularly early skin-to-skin, no study was found during
literature review assessing the effect of immediate skin-to-skin on neonatal mortality. This
study attempts to fill the remaining gaps in literature by examining how community level,
sociodemographic, maternal, and newborn factors contribute to neonatal mortality in Ghana

using data from the 2017 Ghana Maternal Health Survey.

CHAPTER THREE
METHODS
3.0 Introduction
This chapter discusses the methods used in the study. It presents the study design, the study
area, population, inclusion, and exclusion criteria. The chapter also discusses the sample size
as well as quality assurance measures, data processing and analysis, and definition and

measurement of independent and dependent variables. Ethical issues are also considered.

3.1 Study design

This study is an analysis of secondary data from the 2017 Ghana Maternal Health Survey
(GMHS). The GMHS is a retrospective cross-sectional study, conducted by the Ghana
Statistical Service (GSS) and partners. This study used data from the 2017 GMHS because it

was the most recent study conducted in Ghana that collected data on neonatal mortality.

3.2 Study area

Ghana is in West Africa, just above the Equator with a projected population of 30,955,204
(Ghana Statistical Services, 2019). Whilst the number of people living below the poverty line
is declining, people living in rural savannah regions of Ghana are getting worse with over
60% living below the poverty line of GHS 1,314.00 (Ghana Statistical Service, 2017). Data
also show that education is positively related to poverty level: people with no formal

education are relatively poorer (Ghana Statistical Service, 2017). Whilst all localities
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recorded high net attendance rate (at least 33 for girls and 28% for boys in 2016/2017), rural
Savannah recorded 14% for boys and 17% for girls in 2016/2017. The report also suggests
that girl child education had improved compared with male child education (Ghana Statistical

Service, 2017).

Between 2012/2013 and 2016/2017, access to health services worsened with most people not
attending health facilities when sick (Ghana Statistical Service, 2017). According to the 2017
GMHS, the total fertility rate in Ghana is 3.9, with variations between women in rural areas
(4.7) and urban areas (3.3) declining from 6.8 in 1988 (GSS et al., 2018). Between 2007 and
2017, women who had skilled attendance at antenatal improved from 96% to 98%, with
births attended by skilled birth attendants also increasing from 55% to 79% (GSS et al.,
2018). Similarly, between 1988 and 2018, neonatal mortality declined from 43 per 100, 000

live births to 25 per 100, 000 live births (GSS et al., 2018).

3.3 Study population

In research, study population is a group of individuals taken from the general population who
share a common characteristic such as age, sex or health condition (Kothari, 2004). In this
study, the study population was women aged 15-49 years who delivered within 5 years

preceding the 2017 GMHS (GSS et al., 2018).

3.3.1 Inclusion criteria
The data used in the analysis included only responses from women who delivered live babies
in the five years preceding the conduct of the 2017 Ghana Maternal Health Survey and the

children lived for at least 28 days.
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3.3.2 Exclusion criteria
The data excluded in this study were women who delivered stillbirths and those who had
babies dying after 28 days of live in the last five years preceding the conduct of the 2017

GMHS.

3.4 Sample size determination

In the 2017 GMHS, 25,062 mothers agreed and provided information on the outcome of their
births. A total of 15,371 mothers reported having live births in the 5 years preceding the 2017
GMHS. However, a total of 10,624 records were used after cleaning the dataset for this study.

The total sample size for this study is thus 10,624.

3.5 Sampling method

The GMHS used a multistage sampling procedure in selecting the study participants. The first
stage involved simple random sampling of clusters consisting of enumeration areas (EAS)
across the country. Overall, 1,900 enumeration areas (EA) were selected - 466 in urban and
434 in rural areas. The second stage of sampling involved a systematic sampling of
households within the clusters. A total of 26,324 households within the selected clusters were
sampled out of which 25,062 women aged 15-49 were selected. This was done for the then 10
administrative region of Ghana (i.e. Western, Central, Greater Accra, Volta, Eastern, Ashanti,
Brong Ahafo, Northern, Upper East, and Upper West). The sampling frame adopted the 2010
Population and Housing Census (PHC), which contained all enumeration areas (EASs) that

covered about 161 households (Nortey, 2015).

3.6 Data collection instrument

The two main data sources used in this study were the Household Questionnaire and the
Woman’s Questionnaire. The Household and Woman’s Questionnaire were adapted from the
DHS Programme’s Standard Demographic and Health Survey questionnaires used in the

2007 GMHS to reflect the specific interest of the survey (GSS et al., 2018). The Household
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Questionnaire was used to list all members and visitors, take basic demographic information
including age, sex, marital status, education, and relationship to head of the household. The
Woman’s Questionnaire was used to collect information from women aged 15-49 years. The
information collected included background characteristics, pregnancy history (live births,
stillbirths, miscarriage, abortion), family planning, pregnancy and postnatal care, abortion,

and miscarriage.

3.7 Data processing and management

The Children’s folder (GHCH7IFL) was identified as the primary dataset where most of the
variables for this study were found. The individual women folder (GHIQ7IFL) was also
identified for variables for maternal education, religion, and wealth quintile. This was merged

with the primary dataset (Children’s folder).

To ensure representativeness of the sample in the various clusters and regions, analysis were
performed by weighting the samples according to the sampling weight in the 2017 GMHS

dataset by using the ‘svy’ command in Stata.

3.8 Study variables

3.8.1 Dependent variable

The dependent variable of interest in this study was “age at death (months)” of the most
recent deliveries in the last five years preceding the 2017 GMHS, which was a continuous
variable in the dataset from zero to 372. For this study, the variable “age at death (months)”
was categorized into two and the outcome dichotomized into: whether death happened in age
of month zero or between age in month one to 372. It was recoded as a binary variable as

neonatal mortality, and coded as O=if no, and 1= if yes).
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3.8.2 Independent variables

The following variables were identified in the 2017 GMHS dataset as independent variables

and included in this study:

3.8.2.1 Community level factors

1.

Region of residence was originally recorded in the GMHS as Western, Central, Greater
Accra, Volta, Eastern, Ashanti, Brong Ahafo, Northern, Upper East, and Upper West. For
the purpose of this study, region of residence was recoded as Western, Central, and
Greater Accra as Southern Zone =1, Eastern, Ashanti and Volta as Middle Zone=2 and
Upper West, Northern and Upper East as Northern Zone=3).

Place of residence was categorized as urban and rural and was recoded as 1=urban,

2=rural.

3.8.2.2 Sociodemographic factors

1. Maternal age in the 2017 GMHS was captured as a continuous variable from 15 to 49

years. For this study, maternal age was recoded as 15-19 years=1, 20-24years=2, 25-29
years=3, 30-34 years=4, 35-39 years=5, 40-44 years=6, 45-49 years=7.

Maternal religion was originally recorded as Catholic, Anglican, Methodist, Presbyterian,
Pentecostal/charismatic, other Christian, Islam, traditional/spiritualist, no religion, and
other. For the purpose of this study, maternal religion was recoded adding all Christian
(catholic, Methodist, Presbyterian, Pentecostal/charismatic, other Christian) as
Christians=1, Islam=2, Traditional/spiritualist=traditional=3, no religion=Atheist=4.
Maternal education was originally recorded in the 2017 GMHS as primary, middle
school, JSS/JHS, secondary/tech/voc/comm, SSS/SHS/tech/voc/comm, higher. For this
study, maternal education was recoded as 1=no formal education, 2=Primary,

3=JSS/JHS/Middle, 4=SSS/SHS/Voc, 5=Tertiary.
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4. Wealth index: The level of household income was defined using wealth quintile as a
proxy, which used household ownership of assets and consumer goods. This was derived
from the household ownership of assets and goods such as radio sets, television sets and
refrigerator, dwelling characteristics, type of source of drinking water, toilet facilities,
electricity, wall and floor materials of the house, cooking fuel and means of transport.
Each of these assets was assigned a weight generated using principal component analysis
(PCA) and the resulting scores standardized in relation to a normal distribution with a
mean of zero and standard deviation of one. Each household was then given a score for
each asset and these asset scores were then summed up for and divided into quintiles from
lowest (1) to highest (5)(GSS, et al, 2018). In this study, these categorizations were

maintained. Thus, lowest=1, second=2, middle=3, fourth=4, highest=5.

3.8.2.3 Maternal factors

1. Number of antenatal visits was originally recorded in the 2017 GMHS as continuous,
from 1 to 20 visits during pregnancy and “don’t know”. For this study, number of women
who had no ANC visits were recoded as 0=No ANC visit, 1=1-4 ANC visits, 2=>4 ANC
visits. The variable “don’t know” was dropped for the sake of clarity of analysis and
interpretation.

2. Place of delivery was originally recorded as her home, other home, public: government
hospital, public: government health post/CHPS, public: mobile clinic/outreach, public:
other public sector, private: hospital/clinic, private: FP/PPAG clinic, private: mobile
clinic/outreach, private: maternity home, private: other private med centre, other. For the
purpose of this study, place of delivery was recoded as her home and other home as
Home delivery, public: government hospital, public: government health post/CHPS,
public: mobile clinic/outreach, public: other public sector as Public Health Facility,

private: hospital/clinic, private: FP/PPAG clinic, private: mobile clinic/outreach, private:
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maternity home, private: other private med centre as Private Health Facilities, and other
as Others.

3. Mode of Delivery was originally recorded as delivery by Caesarean Section and recoded
as Yes and No. For this study, delivery by Caesarean Section was renamed as mode of

delivery and recorded as Yes as C/S, No as Spontaneous Vaginal Delivery (SVD).

3.8.2.4 Newborn factors

1. Size of child at birth was recorded in the 2017 GMHS as very large, larger than average,
average, smaller than average, very small and don’t know. For the sake of this study, size
of child at birth was recoded as very large and larger than average as large=1, average as
average=2 and smaller than average and very small as small=3. The variable “don’t
know” was dropped to provide clarity in the data analysis.

2. Sex of baby was recorded in the 2017 GMHS as girl and boy this has not been changed in
this study.

3. Child put on mother’s chest immediately after birth was recorded in the 2017 GMHS as
yes, no and don’t know. This was recoded for the purpose of this study as 1=yes, 2=no.

The variable “don’t know” was dropped to provide clarity in the data analysis.

3.9 Data analysis

Descriptive statistical techniques such as frequency and percentage distribution were used to
describe important background characteristics of the women included in the study. In
addition, Pearson’s Chi-squares (y°) test was used to assess the association between the
outcome (neonatal death) and the independent variables. Multivariate logistic regression
analysis was also done to estimate the odds ratio and control for potential confounders.
Confidence level was held at 95%, and a p< 0.05 was considered statistically significant. All

the data analysis was done using STATA 15.
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3.10 Quality assurance measures

Data quality was ensured by using Stata issued-commands to recode variables into new
categories appropriate for the study. A “Stata Do’ file was used throughout the analysis stages
to record all statistical analysis performed. Appropriate changes were made and saved to the
Stata Do file when needed after which results are rerun again. This process ensured that

inconsistencies were minimized, and data quality ensured.

3.11 Ethics

As the data for this study were secondary and anonymized, there was no need for ethical
approval. However, permission was sought from the Demographic and Health Surveys
(DHS) programme, and a permission/access was granted (see appendix 1 for authorization

letter).

3.12 Chapter Summary
This chapter discussed the methods used in obtaining, processing, and analyzing data for this

study. The results of the data analysis are provided in the next chapter (i.e. chapter 4).
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CHAPTER FOUR
RESULTS
4.0 Introduction
This chapter presents the results of the study. The results are presented according to the
objectives and thematic areas described in the conceptual framework. These are the
prevalence of neonatal mortality in Ghana, and the community, socio-demographic, maternal

and neonatal factors influencing neonatal mortality

4.1 Background characteristics of respondents

Table 1 shows the background characteristics of respondents. Out of the 10,624 respondents
included in the analysis, 4,787 (45.1%) were from the southern zone of Ghana whilst 4,098
(38.6%) were from the middle part of the country. The majority (24.6%) of respondents were
between the ages 25 — 29 years followed immediately with age 30 — 34 years (23.5%).
Respondents aged 15 — 19 years were 5% while those aged 45 — 49 years constituted 2.8%.
Also, majority of the respondents (51.7%) resided in rural areas. Over a fifth (24%) of
respondents had no formal education, with less than a tenth (6.2%) having tertiary education.
Majority (77.2%) of respondents were Christians. Respondents who did not attend antenatal
care (ANC) prior to delivery were 2.3% whilst 81.3% attended antenatal care more than 4
times during their most recent pregnancy. As regards place of delivery, 67.2%, 11.4% and
20.3% delivered in public health facilities, private health facilities, and at home, respectively.

Also, 15.8% had Caesarean Section (C/S) deliveries out of the facility deliveries.
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Table 1: Frequency distribution of women who had newborn babies in the last 5 years
preceding the 2017 GMHS (n=10,624)

Variable Number Percentage
Zone of Residence

Southern 4787 45.1
Middle 4098 38.6
Northern 1739 16.3
Place of Residence

Urban 5130 48.3
Rural 5495 51.7
Maternal Age (years)

15-19 564 5
20-24 1928 18
25-29 2612 24.6
30-34 2498 23.5
35-39 1876 17.7
40-44 849 8
45-49 297 2.8
Maternal Religion

Christian 8207 77.2
Islam 1851 17.4
Traditional 250 2.3
Atheist 316 3
Maternal Education

No Formal Education 2552 24
Primary 1875 17.6
JSS/JHS 4209 39.6
SHS/SSS 1330 12,5
Tertiary 658 6.2
Wealth Index

Lowest 2286 215
Second 2304 21.7
Middle 2112 20
Fourth 2097 20
Highest 1825 17.2
Number of ANC visits

None 241 2.3
1 141 1.3
2-4 1608 15.1
>4 8634 81.3
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Table 1 continued

Variable Number Percentage
Place of Delivery

Home 2159 20.3
Public Health Facility 7135 67.2
Private Health Facility 1208 11.4
Others 122 1.1
Mode of Delivery

Caesarean Section 1277 15.8
Spontaneous Vaginal Delivery 9347 84
Size of Baby at birth

Large 4437 41.2
Average 4264 40.1
Small 1923 18.1
Sex of baby

Boy 5375 50.6
Girl 5249 49.4
Child put on mother's chest immediately after birth

Yes 5254 49.5
No 5370 50.4

4.2 Prevalence of neonatal mortality

Figure 2 shows the proportion of babies who died during the neonatal period. Out of the
10,624 respondents who reported to have delivered livebirths within the 5 years preceding the
2017 GMHS, 190 newborns died within the first 28 days of life. This represents a neonatal
mortality prevalence of 2% or approximately Neonatal Mortality Rate (NMR) of 20 per 1000

live births.
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Figure 2: Prevalence of neonatal mortality

4.3 Determinants of neonatal mortality
4.3.1 Bivariate analysis
Table 2 presents bivariate analysis examining whether or not there is association between

neonatal mortality and community level, socio-demographic, maternal and neonatal factors.

From table 2, none of the community level factors were associated with neonatal mortality:
Zone of residence (p=0.26), and place of residence (p=0.51). Similarly, none of the socio-
demographic factors examined showed statistical association with neonatal mortality in
Ghana: maternal age (p=0.93); maternal religion (p=0.70); maternal education (p=0.34); and

wealth index (p=0.81).

Among three maternal factors examined, number of ANC visits was found to be statistically
significant (p<0.001) as a determinant of neonatal mortality. However, place of delivery
(p=0.80), and mode of delivery (p=0.25) were not statistically significant as determinants of
neonatal mortality. Similarly, out of the three neonatal variables examined, two were
statistically significantly associated with neonatal mortality. These were sex of the baby
(p=0.03) and child put on mother’s chest immediately after birth (p=0.00). Though size of the
baby was not statistically significant (p=0.07), it was very important as a potential

determinant of neonatal mortality.
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Table 2: Factors associated with neonatal death (bivariate analysis) (n=10,624)

Variable Neonatal Mortality P Value
No, n (%) Yes, n (%)

Place of Residence

Urban 5044 (98.3) 86 (1.7) 051

Rural 5390 (98.1) 104(1.9) '

Zone of settlement

Southern 4690(98) 97(2.0)

Middle 4029(98.3) 69(1.7) 0.26

Northern 1715(98.6) 24(1.4)

Maternal Age (years)

15-19 552(97.9) 12(2.1)

20-24 1898(98.5) 30(1.5)

25-29 2571(98.4) 41(1.6)

30-34 2449(98.1) 49(1.9) 0.93

35-39 1840(98.1) 36(2.1)

40-44 832(98) 17(2)

45-49 291(98.2) 6(1.8)

Maternal Religion

Christian 8060(98.2) 147(1.8)

Islam 1819(98.3) 32(1.7) 0.70

Traditional 247(98.7) 3(1.2) '

Atheist 307(97.2) 9(2.8)

Maternal Education

No Formal Education 2514(98.5) 38(1.5)

Primary 1836(97.9) 39(2.1)

JHS/JSS/Middle 4136(98.3) 73(1.7) 0.34

SHS/SSS/Vocational 1295(97.4) 35(2.7)

Tertiary 651(99.0) 7(1.0)

Wealth Index

Lowest 2242(98.1) 44(1.9)

Second 2263(98.2) 41(1.8)

Middle 2072(98.1) 40(1.9) 0.81

Fourth 2056(98.0) 41(1.9)

Highest 1801(98.7) 24(1.3)

Number of ANC visits

None 227(94.2) 14(5.8)

1 140(99.3) 1(0.7) N

2-4 1579(98.2) 29(1.8) 0.00

>4 8487(98.3) 147(1.7)

*P<0.05
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Table 2 continued

Variable Neonatal Mortality P Value
No, n (%) Yes, n (%)

Place of Delivery

Home 2117(98.1) 42(1.9)

Public Health 7005(98.2) 130(1.8)

Private Health 1191(98.6) 17(1.4) 0.80

Other 120(98.6) 2(1.4)

Mode of Delivery

Caesarean Section 1247(97.6) 30(2.3)

Spontaneous Vaginal Delivery 9187(98.3) 160(1.7) 0.25

Sex of baby

Boy 5261(97.9) 114(2.1) 0.03%

Girl 5173(98.6) 76(1.5) '

Size of baby at birth

Large 4360(98.3) 78(1.7)

Average 4192(98.3) 72(1.7) 0.07

Small 1881(97.8) 41(2.2)

Child put on mother's chest

immediately after birth

Yes 5200(98.9) 54(1.0) 0.00*

No 5234(97.5) 136(2.5)

*P<0.05

In summary, out of the 12 independent variables examined, only three factors were
statistically associated with neonatal mortality, namely number of antenatal visits, sex of

baby and child put on mother’s chest immediately after birth.

4.3.2 Multivariate logistic regression analysis

From the bivariate analysis in table 2, only three independent variables (i.e. sex of baby,
number of antenatal (ANC) attendance and baby put on mother’s chest immediately after
birth) were statistically associated with neonatal mortality. To further determine the strength
of these variables, confounders were controlled for in a multiple regression model and odd

ratios were estimated. The results are shown in table 3.

In a binary logistic regression model, the odds of a woman who had only 1 ANC visit prior to

delivery experiencing neonatal mortality was significantly lower than those who had no ANC
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visit prior to delivery (COR=0.27; C1=0.13-0.68; p=0.00). When potential confounders were
controlled for in a multiple regression logistic model, women with only 1 ANC visit prior to
delivery were less likely to experience neonatal mortality as compared to women with no
ANC visit prior to delivery (AOR=0.11; C1=0.02-0.56, p=0.01). Women with 2-4 ANC visits
were also less likely to experience neonatal mortality as compared to women who had no
antenatal care (COR=0.27; CI=0.13-0.68, p=0.00). When potential confounders were
controlled for in a multiple regression model, the odds of women experiencing neonatal
mortality increased (AOR=0.29; CI=0.12-0.68; p=0.01) though still protective as compared
to women with no prior antenatal attendance. Also, women with more than 4 antenatal visits
were less likely (COR=0.28; CI=0.13-0.60; p=0.00) to experience neonatal mortality as
compared to women with no antenatal visits prior to delivery. This however did not change
(AOR=0.29; CI=0.13-0.67; p=0.00) when potential confounders were controlled for in a

multiple regression model.

In a binary logistic regression, girls were less likely (COR=0.68; C1=0.48-0.20; p=0.03) to
die during the neonatal period as compared to boys and this did not change when potential
confounders were controlled for in a multiple logistic regression model (AOR=0.68,

CI1=0.47-0.98; p=0.04).

The odds of a baby dying within the neonatal period when a baby was not put on the mother’s
chest immediately after birth was 2.5 times (COR=2.46; CI=1.66-3.65, p=0.00). After
controlling for potential confounders in the multiple logistic regression model, the odds
slightly increased to 2.6 times, and the association remained statistically significant

(AOR=2.59; Cl=1.75-3.83; p=0.00).

34



Table 3: Determinants of neonatal mortality (Binary and Multilevel Regression analysis), n=10,624

Neonatal Mortality COR[95%ClI] P-value  aOR[95%CI] P-value

Variable No,n (%)  Yesn (%)
Number of ANC visits
None (Ref) 1 1
1 140(99.3) 1(0.7) 0.11(0.02-0.54) 0.01* 0.11(0.02-0.56) 0.01
2-4 1579(98.2) 29(1.8) 0.27(0.13-0.68) 0.00* 0.29(0.12-0.68) 0.01
>4 8487(98.3) 147(1.7) 0.28(0.13-0.60) 0.00* 0.29(0.13-0.67) 0.00
Sex of baby
Boy (Ref) 5261(97.9)  114(2.1) 1
Girl 5173(98.6) 76(1.5) 0.68(0.48-0.97) 0.03* 0.68(0.47-0.98) 0.04
Child put on mother's chest
immediately after birth
Yes (Ref) 5200(98.9) 54(1.0) 1 1
No 5234(97.5) 136(2.5) 2.46(1.66-3.65) 0.00* 2.59(1.75-3.83) 0.00

cOR= crude odds ratio; aOR= adjusted odds ratio; Cl=confidence interval; ref=reference category; *p<0.05
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4.4 Chapter summary

This chapter presented results of the study. The results showed that the prevalence of
neonatal mortality among the 10,624 respondents who reported to have delivered a livebirth
within the 5 years preceding the 2017 GMHS was 2%. Factors that were statistically
significantly associated with neonatal mortality were the number of antenatal visits a woman
made prior to delivery, sex of baby, and child put to mother’s chest immediately after birth.
These factors are maternal and newborn factors. Community and socio-demographic factors
were not statistically significant determinants of neonatal mortality in this study. In the next

chapter, these results are discussed.
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CHAPTER FIVE
DISCUSSION
5.0 Introduction
This chapter discusses the results of the study. The discussion in this chapter has been
structured as follows: summary of findings, consistency with findings of previous studies,

explanation of the findings, and strengths and limitations of the study.

5.1 Summary of findings

This study aimed to determine the prevalence of neonatal mortality as well as examine
community, socio-demographic, maternal and neonatal factors associated with neonatal
mortality among women who had live births in the last five years preceding the 2017 GMHS.
Data from the 2017 GMHS were analysed using descriptive, bivariate and logistic regression

statistical methods.

Results showed that 45.1% of women were from the southern zone of Ghana whilst 38.6%,
were from the middle part of the country. Also, 24.6% of respondents were between the ages
of 25 — 29 years, 23.5% between the ages of 30 — 34 years, 5% between 15-19 years and
2.8% between the ages of 45-49 years old. Majority (51.7%) of respondents resided in rural
areas with 24% not formally educated. Also, only 6.2% of respondents had tertiary education

with majority (77.2%) of respondents being Christians.

In this study, prevalence of neonatal mortality was found to be 2%. Since neonatal mortality
is often reported as a rate per 1000 live births, it can be expressed as approximately 20 per
1000 live births. This means that, in every 1000 live births among the sample of 10,624
respondents who reported to have delivered a livebirth within the 5 years preceding the 2017

GMHS, 20 newborn babies were at risk of dying within the neonatal period.
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In terms of determinants of neonatal mortality, findings showed that community level and
sociodemographic factors were not significant determinants of neonatal mortality in Ghana.
This is in contrast with the hypothesis laid out in the conceptual framework of this study.
However, a number of maternal, and neonatal factors were found to be significant
determinants of neonatal mortality in Ghana. Specifically, the odds of baby girls dying during
the neonatal period were significantly less than baby boys even after potential confounders
were controlled for in a multiple logistic regression model. Also, when compared to women
who had no antenatal visits prior to delivery, the odds of neonatal death were significantly
less for women who had made at least one ANC visit prior to delivery. Finally, this study
further revealed that, putting babies on their mother’s chest immediately after birth
(immediate skin-to-skin) significantly reduced the risk of neonatal mortality. Thus, babies
who were not put on their mother’s chest immediately after birth were 2.5 times more likely
to die during the neonatal period as compared to those who were put on their mother’s chest

immediately after birth.

5.2 Consistency with previous research

Findings in this study are consistent with some findings in previous research on determinants
of neonatal mortality. This study found that the prevalence of neonatal mortality was 2%
which is expressed as 20 per 1000 live births. This is different from the findings in the 2017
GMHS which reported 25 per 1000 live births (GSS et al., 2018). This could be due to data
cleaning where most variables and data elements were dropped due to the selection criteria.
For instance, in the 2017 GMHS, a total of 15,371 mothers reported having live births in the
last 5 years preceding the 2017 GMHS but 10,624 (69.1% of sample utilization) records were
used in this study due to missing variables. The neonatal mortality rate (NMR) in this study is
also lower than the rate in 49 Sub-Saharan African countries, where the mean NMR is 30.1

with a standard deviation (SD) of 9.8 and a range of 8-50 (Kayode et al., 2017).
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Generally, the findings of this study showed that antenatal care visits provide protection from
neonatal mortality. This is consistent with a study in Bangladesh, where higher number of
antenatal visits was found to be closely related with reduced risk of neonatal mortality(Roy &
Haque, 2018). The finding on the beneficial effect of ANC attendance on neonatal mortality
is also consistent with a study conducted in Ethiopia where they found statistical association
between higher number of antenatal visits and reduced risks of neonatal mortality (Orsido et
al., 2019). The finding in relation to ANC attendance and neonatal mortality is also similar to
results from a systematic review and meta-analysis on the impact of antenatal attendance on
neonatal mortality in Sub-Saharan Africa, where women with at least one antenatal visit had
32% lower risk of experiencing neonatal mortality as compared with those with no antenatal

attendance (Tekelab et al., 2019).

Sex of baby at birth has been found to be associated with neonatal outcome. The results of
this study concurs with a study in Bangladesh where male babies were 1.4 times more likely
to die during the neonatal period as compared to their female counterparts (Muhammed et al.,
2018). Similarly, another study in Northern Ghana found that baby boys were 1.2 times more

likely to die compared to their female counterparts (Welaga et al., 2013).

Putting a baby on mother’s bare chest immediately after birth otherwise called immediate
skin-to-skin, is one of the cost-effective interventions for improving the survival of newborns
especially in LMICs including Ghana. In this study, babies who were not put on their
mother’s chest immediately after birth were 2.5 times more likely to die during the neonatal
period than babies who were put on their mother’s chest immediately after birth(Moore et al.,
2016). This is consistent previous research which showed that putting babies immediately on

their mother’s bare chest does improve neonatal outcomes(Moore et al., 2016).
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5.3 Explanation of findings and implications

This study found that neonatal mortality was 190 out of the 10,624 live births used in the
analysis from the 2017 GMHS. This represents 2% and per the standard reporting, it is
expressed as 20 per 1000 live births. Though this is lower than the 2017 GMHS rate of 25 per
1000 live births, it is higher than the SDG target of 12 per 1000 live births by 2030 (United
Nations, 2015). It is therefore important to strengthen interventions to accelerate the
reduction of neonatal mortality through the use of evidence-based solutions such as essential
newborn care (WHO, 2013). There are cost-effective interventions that have been proven to
reduce neonatal mortality in LMICs including Essential Newborn Care (ENC), Kangaroo
Mother Care(KMC), breastfeeding, Focus Antenatal care and administration of antenatal
corticosteroid among others(Zaka et al., 2018). These interventions should be adopted and

monitored closely to ensure that they are implemented at all levels.

The results of this study support findings from various research that showed that having
antenatal care prior to delivery improves neonatal outcome. It is important to note that the
results of this study did not show that having more than one antenatal care visit improves
neonatal outcome per se. This could be due to limitations in the data used. While there is a
need to carry out further studies to examine the relationship between number of antenatal care
visits and the effect on neonatal mortality in Ghana, there are several reasons why ANC
attendance may lower the risk of neonatal mortal. For instance, during ANC visits, women
are checked (e.g. blood pressure, pulse, foetal pulse, blood chemistry), counselled on
maternal and foetal risk factors, diet, exercise, rest, given vitamin supplements, immunized
against tetanus diphtheria, given dewormers, as well as having foetal growth and presentation
checked (WHO, 2016). Thus while the number of antenatal visits made may not necessarily
result in improved maternal and neonatal outcomes because of the quality of the service

package(Afulani, 2016), ANC attendance may ensure that risk factors are identified and
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resolved early to improve on maternal and foetal outcomes (WHO, 2016). It is for this reason
that the WHO recently recommended at least eight antenatal visits for pregnant women - an
increase from the previously recommended four visits (WHO, 2016). While increasing the
number of antenatal care visits may not be of benefit to women in Ghana because of poor
quality of antenatal care(Afulani, 2016), building the capacity of healthcare providers to
provide quality antenatal care could be very essential in ensuring that women benefit from
services received from the health system. This calls for the government of Ghana and Ghana
Health Service to intensify monitoring and coaching visits to ensure that health service
providers are providing client-focused quality antenatal care for women. This will go a long

way to improve neonatal outcome.

Female were also found to be less likely to die in the neonatal period compared to their male
counter parts. This study found females having 32% lower odds of neonatal mortality as
compared to their male counterparts. This is less surprising because demographically,
females have been found to possess better survival advantages compared to their male
counterparts (Khoury et al, 1985). This has given rise to a better sex ratio in their favour
globally. It is therefore not surprising to find similar characteristics in the findings of this
study. In Bangladesh, males infants were 1.4 times more likely to die as compared to their
female counterpart during the neonatal period (Muhammed et al., 2018) and in Northern
Ghana, the odds was 1.2 times in males as compared with their female counterpart (Welaga et

al., 2013).

The sex differences in risk of neonatal mortality has been linked to genetic and
developmental disadvantage of male babies, which is more pronounced following birth
(Naeye, Burt, Wright, Blanc, & Tatter, 1971).These biological factors are particularly
associated with the slow development and maturity of male infant lungs compared to their

female counterparts (Khoury et al, 1985; Hsu et al., 2015). The relevance of this finding is to
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inform healthcare providers to prepare expectant families of the need to provide gender-based
care to ensure that male infants receive the needed care to help them thrive and survive.
Also, it is important to create community awareness on sex differentiation in survival rates to

improve on their knowledge and practices related to neonatal care.

Findings also revealed that babies who did not benefit from immediate skin-to-skin care were
2.6 times more likely to die when compared to those who benefited. Indeed, the current study
is one of the few studies that assessed the effect of immediate skin-to-skin on neonatal
mortality in Sub-Saharan Africa and will thus support the “warm chain” protocols
recommended by WHO as part of basic neonatal resuscitation in LMICs particularly in
Ghana (WHO, 2013). Immediate skin-to-skin care, otherwise known as putting baby on
mother’s chest immediately after birth, is part of the components of immediate essential
newborn care (ENC). The components of immediate ENC are thermal care, hygienic cord
care and early and exclusive initiation of breastfeeding(WHO, 2015). Thermal care, a
component of ENC includes immediate drying and immediate skin-to-skin contact with the

bare chest of the mother (De Graft-Johnson et al., 2017).

The importance of immediate skin-to-skin care cannot be overemphasized. It provides the
infant warmth, thereby preventing neonatal hypothermia, which is one of the 3 major causes
of neonatal mortality (Liu et al., 2015). The findings of this study thus provide an even
stronger effect and adds empirical evidence to support this cost-effective intervention: that
putting babies on their mother’s chest provide extra-uterine support to newborns by
improving their score on Stability of Cardio-Respiratory system (SCRIP) during the first six
hours post birth suggestive of better infant stabilisation to extrauterine life, blood glucose
levels, and infant thermoregulation(Moore et al., 2016). Despite the benefits of this ENC
intervention, studies reveal that in LMICs, the practice is poor and most healthcare
professionals lack the competence to provide quality ENC services in the midst of inadequate
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equipment to provide ENC services including inadequate bag and mask (De Graft-Johnson et
al., 2017). It is therefore important from the foregoing for policy makers, particularly,
Ghana’s Ministry of Health and Ghana Health Service to strengthen the health system to
ensure availability, knowledge and skills on policies on ENC, availability and functional
equipment including bag and mask, proficiency of healthcare providers, documentation and
improve monitoring and supervision to ensure that quality and client-centred care is provided
to improve neonatal outcomes. Community members, family members and opinion leaders
should be sensitised on the relevance of immediate skin-to-skin to prepare themselves before

they go into labour.

It is important to note that, some of the factors in the conceptual framework were not
significantly associated with neonatal mortality. These include community level and,
sociodemographic factors. This may be due to the overall improvement in poverty level
nationally in Ghana (Cooke et al, 2016). Between 1992 and 2013, poverty level reduced by
more than half (from 56.5% to 24.2%) thereby achieving the MDG1 target ahead of schedule

(Cooke et al, 2016).

5.4 Strengths and limitations of the study

The strength of this include the fact that it had a national character and as a result, the
findings could be generalized to the wider population. The study also established a
relationship between immediate skin-to-skin and neonatal mortality, which has not been
given the needed attention in the provision of empirical evidence to back intervention on
ENC. This study has thus added more empirical evidence to the determinants of neonatal

mortality in Ghana, and these findings have implications for interventions in neonatal health.

However, there are several limitations in this study. For instance, while several more
variables could potential affect neonatal mortality, reliance on the number of variables

available in the 2017 GMHS meant that the analysis was only limited to only 12 independent
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variables that were measured and fully captured in 2017 GMHS. Also, the design of the study
and the reliance on secondary data did not offer an opportunity for exploring reasons that
could help understand some of the findings better. Future research could be prospective and
use mixed methods to identify reasons for the findings to gain better understanding. It is
important to acknowledge the fact that errors such as recall bias and social desirability
responses could not have been corrected in this study. Therefore, though the results could be
important in planning, their application in the general population should be done with

caution, taking into consideration, the limitations enumerated.

5.5 Chapter summary

This chapter discussed the results of the study and provided areas of consistency or otherwise
and the study strengths and limitation thereon. The discussions showed that antenatal care
attendance, sex of baby and immediate skin-to-skin care were significant determinants of
neonatal mortality in Ghana. The discussion also offered suggestions on interventions that
could help improve neonatal outcomes in Ghana which could help accelerate the reduction of
neonatal mortality rate thereby helping achieve the SDG 3 target of reducing neonatal
mortality rate to as low as 12 per 1000 live births by 2030 (UN, 2019). The next chapter

presents specific recommendations in this regard.
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CHAPTER SIX
CONCLUSION AND RECOMMENDATIONS
6 Introduction
This chapter presents the conclusion and recommendations of the study. The chapter first
provides key conclusions from the study, followed by recommendations for policy, practice

and research.

6.1 Conclusion
This study was aimed at determining the prevalence of neonatal mortality and the
community, socio-demographic, maternal and neonatal determinants of neonatal mortality in

Ghana among women who had live births in the last five years preceding the 2017 GMHS.

The study revealed that neonatal mortality was 2% and this is equivalent to 20 per 1000 live
births. This means that, in every 1000 live births among the sample of 10,624 respondents
who reported to have delivered a livebirth within the 5 years preceding the 2017 GMHS, 20

newborn babies were at risk of dying within the neonatal period.

The results revealed that community level and sociodemographic factors were not significant
determinants of neonatal mortality. Rather, maternal, and neonatal factors were significant
determinants of neonatal mortality in Ghana. Specifically, sex of baby and number of
antenatal visits prior to delivery, and baby put on mother’s chest immediately after birth

(immediate skin-to-skin) were associated with neonatal mortality in Ghana.

In conclusion, sex of the baby, number of antenatal visits and baby put on mother’s chest

immediately after birth were statistically associated with neonatal mortality in Ghana.

6.2 Recommendations

Based on the findings reported and discussed in the previous chapters, the following

recommendations are made.
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a. ANC attendance was shown to reduce the risk of neonatal mortality. It is therefore
recommended that the Ministry of Health and Ghana Health Service implement
interventions to sensitise women to understand the importance of ANC attendance
and the need to start ANC early. In this regard, there is a need to identify and use
appropriate Social and Behaviour Change Communication (SBCC) strategies through
various channels including radios, television, social media and community Public
Address System (PAS), community meetings, sensitization and activities of
Community Health Nurses during scheduled and routine home visits to improve the
number of antenatal visits. There is also a need to build the capacity of healthcare
providers on quality of antenatal care to ensure that women benefit from quality and
quantity of antenatal care. Also, ensuring that supervisors at all levels improve on the
frequency and quality of supportive visits at all levels could help ensure that quality
antenatal care is provided.

b. Itisalso recommended that healthcare providers and women should be trained and/ or
sensitized to recognize sex differentiation in the risk of neonatal death and how to
support male infants thrive and survive. This would involve building the capacity of
healthcare providers and educating communities to ensure that they are aware of the
different risks that sex differentiation confers on neonates and the need to provide
extra care for male neonates to improve their survival.

c. It is essential to improve on community knowledge, attitudes, and practices on the
importance of immediate skin-to-skin care through SBCC using various channels of
communication including social media, mass media, community PAS and compound
visits. Healthcare workers should also be trained to improve on their knowledge,
attitude, and practice. Though this is already ongoing, there is need to intensify efforts
through continued capacity building and improved monitoring and supportive

supervision.
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