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Abstract

Neonatal mortality is a neglected but largely preventable public health challenge in Nigeria. The country
contributes the largest number of neonatal deaths in Africa, and this is an important reason for the
failure of the country to meet Millennium Development Goal (MDG4) of reducing child mortality.
Maternal health services provide the platform for delivering cost-effective interventions that reduce
maternal and child mortality. Thus, we examined the relationship between the utilization of maternal
health services and neonatal mortality in Nigeria by carrying out a multilevel Cox proportional
regression analysis of the most recent Nigeria Demographic and Health Survey (2013 NDHS) in order
to decompose the micro and macro level factors on the pathway of influence for neonatal mortality.
Hazards of neonatal death were significantly lower for children whose mothers had 4 or more antenatal
visits by skilled providers (HR: 0.78, CI: 0.61-0.98, p<0.05) and whose mothers received postnatal care
from skilled provider (HR: 0.41, Cl: 0.30-0.56, p<0.05) even after adjusting for other control variables.
There was also a significantly elevated hazards of neonatal mortality for mothers in rural areas (HR:
[.44, CI: 1.09-1.90). Our findings highlight the importance of maternal health care services for neonatal
mortality reduction especially in the rural areas.
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Introduction

Neonatal mortality, death occurring within the first
28 days of life, has become a global public health
concern with an estimated 4 million neonatal deaths
annually (Lawn et al, 2005; Martines |, 2005;
UNICEF, 201 I). Unfortunately, this global burden is
disproportionately borne by developing countries in
South East Asia and sub Saharan Africa (Chowdhury
et al, 2005; Shiffman |, 2010). The failure to achieve
the fourth Millennium Development Goal (MDG-4)
which aimed at reducing under-five mortality by two
thirds by the year 2015 was partly because of
persistent neonatal deaths (United Nations 2010,
Oestergaard, 201 1). Globally about 41% all under-
five mortality is attributable to neonatal deaths and
most of these occur in the first week of life (WHO,
2009). Nigeria contributes significantly to the global
neonatal burden (estimated 280,073 deaths annually)
having the third highest figures after India and China
and bearing the largest burden in Africa. Although
considered one of the largest economies in Africa,
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countries (Uganda, Malawi, Eritrea, Tanzania) with
lower Gross National Income (GNI) per capital in the
continent report much lower neonatal rates
(Oestergaard, 2011). In addition, the latest NDHS
report (2013) shows that there are wide disparities in
neonatal mortality rates within the country by wealth
status, region and residence (NPC, Macro, 2014).
The health of the mother and the newborn are
closely linked (UNICEF, 2011) implying that
conditions in the mother can adversely affect
neonatal survival. At the same time, the direct causes
of neonatal deaths which account for most NMM are
preterm birth (28%), severe infections (26%), birth
asphyxia (23%) and neonatal tetanus (7%) (Liu et al,
2012). Fortunately these conditions are preventable
by simple, cost-effective interventions that can be
provided through maternal health services
(Darmstadt, 2005). Maternal health services can
provide a continuum of care for the mother and
newborn from pregnancy to childbirth and the post-
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delivery periods through antenatal care, skilled birth
attendance and postnatal care (Marsh, 2002).
Antenatal care aims to optimize the health of the
mother and the child. ANC by skilled attendants can
provide health interventions that can enhance
neonatal survival; through the provision of accurate
health information and disease prevention. For
instance, the provision of tetanus toxoid
immunization, early detection and management of
pregnancy complications like antepartum
haemorrhage and pre-eclampsia. Despite the fact
that ANC coverage is high in several African
countries, the content and the quality of care varies
within different health systems. Apparently, ANC has
a direct impact on the maternal health, the direct
effect on the newborn is not as recognized, however
a Cochrane review has reported that antenatal
steroids improves the survival of premature
newborns (Mwansa-Kambafwile | et al, 2010).
Importantly, studies have shown that obtaining ANC
from skilled attendants facilitates delivery with skilled
attendants (Acuin CS et al 201 |; Kolola T et al, 2016)
Skilled attendance (SA) at birth is one of the most
important strategies for reducing maternal and
neonatal mortality (WHO, 2013) Unfortunately most
NNM takes place at home in the absence of skilled
attendants (UNICEF, 2011). The WHO (2005)
defines a skilled attendant as an individual (doctor,
nurse or midwife) who is trained to proficiency in the
skills needed to manage normal pregnancy, childbirth
and immediate postpartum period, and in the
identification, management and referral of
complications in women and newborn. Unfortunately
the coverage of skilled attendance in Nigeria is still
low. The last NDHS report (2013) documented that
only 38% of the deliveries that took place five years
preceding the survey were supervised by skilled
attendants. SA at delivery is crucial because of the
provision of essential obstetric and newborn services.
However there are variations in the levels of skills
and competence of SA. In addition, lack of health
infrastructure and weak health systems hinder the
provision of quality services by skilled attendants
especially in sub-Saharan Africa. Singh and co-
workers (2013) assessed the influence of SA on
neonatal mortality reduction across three continental
regions — Latin America/Caribbean, South East Asia
and Africa. They found that although SA was
protective for NNM in Latin America it was
associated with an increase risk in Africa. They
explained that SA in Africa is faced with more
challenges in the provision of care during childbirth,
such as handling complicated cases that had been
mismanaged by unskilled attendants, having
questionable levels of the skills and competence as
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well as working with inadequate health infrastructure
(Singh et al, 2013).

Postnatal care is the integrated care provided for
the mother and the new born within the first 6
weeks after delivery (WHO 2013). However, it is the
most ignored of the three components of maternal
health services. The essential services provided in
PNC for improved neonatal survival include
promotion of immediate and exclusive breastfeeding,
clean cord care, maintenance of body temperature
e.g. Kangaroo care. Experts have noted that early
contact is important for neonatal survival. The WHO
recommends that babies should been seen in less
than 48 hours after delivery. For example in
Bangladesh early postnatal care is considered a
national priority (Winch, 2005).

In Nigeria, neonatal mortality is of public health
importance; 37 per 1000 live births are dying within
the first 28 days of life (NDHS 2013). Even the post
MDG era, tackling neonatal mortality remains a
priority in order to reduce child mortality. Currently,
emphasis needs to be placed on NNM reduction
(which had been previously neglected) rather than
infant mortality or under-five mortality which have
received more attention and achieved more success
in Nigeria. For example the Nigeria DHS report
indicated that post neonatal mortality rates have been
declining faster than NNM rates in the country while
NNM rate was 48 per 1000 in 2003 and 37/1000 in
2013; post neonatal mortality rates dropped from
52/1000 to 31/1000 within the same period. In
addition while 48% of infant mortality rate occurred
in the neonatal period in 2003, this proportion
increased to 54% by 2013. However, there paucity
of data that can inform policy and programmes on
neonatal mortality reduction in Nigeria. Earlier
studies had used hospital based data (Owa J.A. &
Osinaike, 1998; Suleman and Mukuolu, 2014), a few
studies have begun to emerge using a nationally
representative data — Ezeh et al 2014, Akinyemi et al,
2015 both of which explored the determinants of
NNM in Nigeria. Adewuyi and colleagues (2017)
investigated the rural-urban differences in the
determinants of NNM. Our study goes further to
investigate the effect of the utilization of maternal
health services and neonatal mortality in Nigeria using
a multilevel approach in the secondary analysis of the
NDHS data of 2013.

CONCEPTUAL FRAMEWORK

The conceptual framework used for this study is
adapted from the Mosley-Chen Framework. Mosley
and Chen (1984) developed an analytical framework
for the study of child survival in developing countries.
The framework incorporates biological (proximate)
and socio-economic determinants of child survival
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through the integration of techniques in the medical
and social sciences. The framework also posits that
the determinants of child mortality could be
measured at different hierarchical levels, including
individual, household and community levels. In the
present study, selected variables at the individual
level include maternal factors, paternal
characteristics, neonatal factors and the health
systems factors. The selected health service factors
are antenatal care utilization, type of birth attendants
and place of delivery. These health-related factors
also fall under the proximate determinant of personal
illness control enshrined in the Mosley-Chen
Framework. Marsh et al (2011) also further
elaborates on the continuum of care and the
constellation of public health interventions that can
improve maternal and neonatal survival. This was also
considered in this work.

Further, we employed multilevel model approach
in this study, as Mosley-Chen Framework
acknowledges that childhood mortality is a function
of layers of determinants — ranging from distal or
community level to individual level or socioeconomic
factors, and to the proximate determinants (i.e. more
direct variables). The community level variables
considered in this study include region, place of
residence, community poverty, and community level
of education. The utility of these variables as
predictors of child survival has been established in
previous studies (Adedini et al., 2015; Antai, 201 |;
Omariba et al., 2007).

DATA AND METHODS

Data Source

This study is a secondary data analysis of the
nationally representative Nigeria Demographic
Health Survey 2013. The survey was conducted by
the National Population Commission (NPC), Nigeria
in conjunction with the ICF International USA, in 36
states and the Federal Capital Territory of Nigeria.
The sampling frame was from the list of enumeration
areas (EAs) prepared for the 2006 Population Census
of the Federal Republic of Nigeria and provided by
the National Population Commission. For this
particular study, the kids recode data in which the
birth outcome of 31,428 reproductive age women
aged 15-49 women from both urban and rural areas
in Nigeria was used. These women had experienced
child birth Syears preceding the survey. The data was
weighted to account for the sampling variability
resulting from greater respondents from rural
compared to the urban areas. Permission to use the
2013 NDHS data for this study was obtained from
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the ICF International — the agency responsible for the
conduct of Demographic and Health Surveys globally

Variable Definition

Outcome Variable: - Neonatal mortality defined as
the probability of dying within the first 28 days of life.
The variable was dichotomized where death from
day | to the 28th day was recoded to | "success" and
those that survived after the 28th day to Syears was
recoded to 0 "failure".

Exilanatoi Variables: - These variables were
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