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ABSTRACT 

Neonatal mortality is a global challenge and Nigeria continues to bear the greatest burden 

in Africa. Therefore identification of individual and community determinants associated with 

neonatal mortality are important for targeted interventions However 1n most developing 

co�ntries, including Nigeria this problem has not been adequately investigated particularly the 

effect of proximate and community factors. Therefore this study seeks to investigate the effects 
of proximate and community level factors on neonatal mortality. 

This is a secondary data analysis of 31428 women of reproductive age( l 5-49yrs) who 

had child birth_ 5years prior to the Nigeria Demographic and Health Survey (2008-2013) The 

2013 NDHS was a three-stage cluster sample survey of 40,680 households from 36 states of the 

federation and the federal capital The outcome variable was neonatal mortality as reported by 

their mothers, frequency tables were generated to summarize variables of interest and neonatal 

mortality rates by individual and community level factors were determined. A Kaplan- meier 

curve was used to describe the probability of neonatal survival and death. Sampling weights 

were applied to correct for sampling variability during the study design using STATA 12 s,y 

command. Chi-square test was used to determine the association of social, economic and 

demographic characteristics of mothers and neonatal death. Logistic regression was used to 

estimate the independent effect of factors on neonatal mortality Level of significance was at 5% 

The mean age of the mothers was 29± 7years, 56 l % were educated, 95 3°10 marned 

while 70.6% were unemployed. Neonatal mortality was 37/1000 live births, across geopoht1cal 

zone the Nort� West had highest NMR( 45 5) while South South had the lowest NMR(30 5) 

Residing in a rural areas(OR=l 29, CI=l 10-1.52), Neonates delivered through cesarean 

section(OR=l 81 CI=] 13-2 74) and delivered by unskilled birth attendants \Vere s1gn1ficantly 

associated with neonatal death However, breastfed bab1es(OR�O 39,CI O 33-04"�adequately 

spaced 1nfants(OR=O 56, CI O 33-045) of a higher birth order(OR=O 61 CI=O 46-0 82) had a 

higher odds of surv1val compared to male neonates not breastfed 

Both individual and co1nmunity character1st1cs sho,ved a s11in1fic.ant effect on neonatal 

surVJval lmplcmcntat1on of co1nn1un11y-based 1ntcr\'cnt1ons tnrgetu1g b,l!,lC cducnt1on. pO\'Crt\
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alleviation, women empowerment and an increased focus on the continuum-of-care approach 1n 

health care service will improve neonatal survival 

Keywords· Neonatal mortality, Individual factors, Community factors, Multivariate 

analysis, Nigeria. 
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INTRODUCTION 

1.0 BACKGROUND 

CHAPTER ONE 

Neonatal mortality has emerged as an important global pub) ic health problem, with an 

estimated 4million deaths occurring in the first 4weeks of life out of the 130million babies born 

yearly (WH0,2006). Neonatal mortality can be defined as the death of a newborn within the 

first 28days after birth 

More than one-third of the neonatal deaths in the world occur in South Asian 

countries and among all these countries, India has the largest number of neonatal deaths 

consequence of large number of births (Lawn et al., 2005, UNICEF,2004). Worldwide Nigeria 

is second to India with the highest number of neonatal deaths, and the highest reported figure in 
I 

Africa (Akinyemi J O 2011; Osita k, 2014) Every year in Nigeria, more than 250,000 neonates 

die, which translates to approximately 700 neonates every day Consequently neonatal mortality 

remains alarmingly high in Nigeria, despite the significant decline in most parts of the 

developing world, including some sub-Sahara African countries, such as Ghana and Uganda A 

recent United Nations (UN)report on childhood mortality reported that over the last 2 decades. 

the Nigerian neonatal mortality rate (NMR) dropJEd by only 20.4%, fran 49 deaths per l OOOlive 

births in 1990 to 3 9 deaths per 1000 live births in 2011. This is in tandem with the NDHS report 

of .a 20% reduction of neonatal death form 1999-20 l 3(NDHS 2013). It can be interpreted as 

approximately one in every 25neonates born in Nigeria died in the first month of life (NDHS

2013,0sita KE.,2014) Mortality rates were higher among males neonates than female neonates 

as it had always been in previous NDHS survey 

The high rate of the neonatal death is one of the reasons why the rv111lenn1um 

Development Goal (MDG-4) which aims at reducing under-five mortality b) t\VO thirds by the 

year 2015 may not be achieved Unfortunately, most of the data and 1ntervent1ons to ach1e\ e 

MDG-4 are derived from the developed countries where the incidence of under-five nlortatit) 11: 

low Data on the epidemiology of neonatal mortality \Vere scarce 1n soc1et1es ,, 1th h1�hcr 
w 

neonatal mortalities and there is inadequate access to cost-efrect1ve 1ntcrvent1ons to pre, ent th011

(Gbenga AK , ct al 2014) Despite the fact t hnt neonatal 111ortuht, 1� rc.spons1hle for 40° o of all 

under-five mortality and more thnn half of totnl 1nfnnt n1011alit,. ll 1- not d1rectl, tar�ett.·d bv 
w 

l
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MDGs ( child health special repori 1999) Tackling neonatal mortality is of utmost priority tn 

order to reduce child mortality and achieve the MDG-4 target 

Neonatal mortality contributes 40% to the overall under-five mortality and approximately 

5 0% of infant mortality in Nigeria(WHO, 2009) Neonatal mortality is indirectly caused by 

maternal factors, health-system factors and delivery factors. This is because the health of the 

mother and the newborn are intricately linked (Babalola and Fatusi 2011, Adeoye et. al

2013,UNICEF). The main direct causes of neonatal deaths are preterm birth (28%), severe 

infections (26%), asphyxia (23%) and neonatal tetanus (7%) (Lawn et al, 2005, UNICEF. 2004 ) 

Among the four million neo-natal deaths across the world; 3 million of these deaths occur in the 

early neonatal period i e., in the first week of life One in three of these neonatal death occurs 

during delivery and could largely be prevented (WHO, 2006) They also occur mostly in places 

of residence of these 1nothers i e. home delivery, where there is usually absence of skilled birth 

attendant (Ayede A.I 20 12;0;tia k., eta! 2010) 

Although under-5 mortality might be declining at the rate of 2 9% per year,( Child Health 

Research Project, 1999) it is alarming that the reduction rate of neonatal mortality is 2 1 % per 

year, lagging behind the rate of reduction among older, aged children. A major barrier to 

intervention is the perceived complexity of reducing neonatal deaths which is not necessarily so, 

action to reduce neonatal deaths belong in two health-system programmes, maternal-health 

programmes covering pregnancy, childbirth, and early neonatal care and child-health 

programmes, which move on through infancy into childhood. Addressing neonatal mortality 

requires a continuity between these elements of care, which is lacking in many settings with care 

for the neonate often receiving little attention in either maternal or child-health progrannnes The 

greatest gap in care often occurs during the critical first week of life when most neonatal and 

maternal deaths occur, often at home and with no contact with the formal health-care S)"Stem In 

addition, behaviors such as breastfeeding, which influence survival after the neonatal penod. are 

started 1n the first days of life, yet most women fail to utilize post-natal care services dunng th1c. ... .

penod (Joy E 2004) 

There are various reasons why the health of the ne\,·born ha,;; been ne1.?.lected 1n 1,ub-... -

Saharan Africa despite the huge nu,nbcr of denths l\lost neonntnl dcnths ,1rc \tnnot1ced and 

undocumented In developed countries chtldbtrth is nccon1pnn1ed b\' a fanfare, but 111 ,nan, 

2 
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poorer countries childbirth is accompanied by uneasiness for the mother and baby who may

remain hidden at home with limited access to care. Often times the baby is unnamed until I or 

even 6 weeks has passed, reflecting apprehension and cultural acceptance of high mortality in 

Africa. Unfortunately, neonatal deaths also have low visibility on the global agenda, many global 

agencies do not mention any cause of neonatal death on their lists of major risk factor of child 

death Understanding the factors associated with neonatal mortality is important for the effective 

focus of public health efforts on the pre,,ention of neonatal mortality In addition, the availability 

of substantial epidemiological information at the country level will be an important determinant 

of success in meeting and in measuring progress bward the MDGs for child survival The causes 

of neonatal 1nortality vary between and within countries. There is a scarcity of information about 

the direct causes of neonatal deaths in low-income communities, population-based information 

in these settings is largely dependent on verbal reports of autopsies of variable quality(world 

bank survey 200 I) Therefore these study aims to explore· the individual and community level 

factors affecting neonatal mortality using a nationally representative data. 

1.1 STATEMENT OF PROBLEM 

Under-five mortality is a useful index for evaluation of the quality of health care 

available in a community (Park k, 2002). Childhood deaths have been reported to be 

concentrated in poor resource settings such as Africa and Asia, where poverty, ignorance and 

social instability have provided a platform on which malnutrition and infection-related diseases 

have resulted in childhood deaths. (WHO, 2012; Enviromental and child health survival 2011 ) 

Statistics has shown that rates stll remain unacceptably high in sub-Saharan African countnes as 

approximately half of childhood deaths take place in sub-Saharan Africa despite the region 

having only one fifth of the world's children population (Smith, 2010) 

For instance, in sub-Saharan Africa, 1 child in 8 dies. before age five- nearly 20 times the 

average of 1 1n 167 in developed parts of the world (Oj1kutu, 2008) S1m1larly, l,�ICEF (2010) 

1n the State of the World's children Report noted that 8 l mtllton children across the \vorld \\ ho 

died in 2009 before their fifth birthday lived 1n developing countnes and died fron1 a disease or a 

combination of diseases that could easily have been prc\Cnted or treated lt also noted that. half 

of these deaths occurred n Just five countries nnn1ely. lncha �1gcr1a, tht· Dm1ocrat1c Reptbhc of 
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Congo, Pakistan and China with India and Nigeria both contributing to one third of the total 

number of under five deaths worldwide. The report describes the declining rate as disturbing and 

grossly insufficient to achieve the MDG goal by 2015 as only 9 out of the 64 countries with high 

child mortality rate are on track to meet the MDG goal 

Researchers have noted that "as the 2015 deadline for achieving the Millennium 

Development Goals (MDGs) approaches, there is a growing sense of urgency to accelerate 

progress, especially for reducing child and maternal deaths" efforts at attaining the MDG4 has 

only succeeded in reducing under5 mortality but neonatal mortality remains relatively stagnant 

(Joy E et.al 2012) The most recent Countdown Report by UNICEF suggests that, at the present 

rate of progress, 23 (31 %) of 75 countries are on track to achieve the MDG 4 target for child 

survival, whereas only nine ( 12%) are projected to reach the MDG 5 target for maternal 

mortality Other estimates fron1 the Institute of Health Metrics and Evaluation (Lozano R et al 

,2011) suggest that orly nine and four of the 75 countries are expected to reach the MDG 4 and 

MDG 5 targets, respectively by 2015 . 
• 

In Nigeria, neonatal mortality is of public health importance; 3 7 per l 000 live births are 

dying within the first 28 days of life (NDHS 2013). There is a problem of diverse and 

insufficient knowledge of neonatal mortality in developing countries, In order to measure up 

with the MDG 4 Which plans to reduce child mortality by 2/3 in 2015, neonatal mortality which 

accounts for more than 50% of infant and under 5 mortality has to be reduced drastically Till 

date most studies mainly examined factors influencing under 5 and infant mortality only few 

studies have specifically identified determinants associated with neonatal mortality 1n N1gena 

(Edmond KM, et al.2008).Recent studies on neonatal deaths have maJorly been hospital and 

community based studies(Anthony O A et,al 2012;Gary L D2008 ) 

Furthermore, in most developing countries such as, Cote' d vcir, Ghana. Senegal and 

Nigeria Neonatal, maternal and health service factors were reported to ha, e independent 

association with neonatal mortality (Titaley CR et al, 2008, Engn1ann C et al :!OOQ) ali.o 

neonatal mortality have been frequently associated with severe 1nfect1ons(1nclud1ng 
-

sepsis/pneumonia, tetanus and diarrhea), pretern1 birth and con1pltcat1ons of a5ph} ,ta (La\\ n. 

cousens and zupan 2005) which all consequently lead to d�ath of the neonate But n1ost of thei.e 

studies were hospital based case control and cxper1n1ental studt\'S ( \dctola 1\0, et al 
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2011,0nayade AA. et al 2006; Fawole AO . et al 2011) which are subjected to various 

limitations some of which are, neonates delivered at home were not taken into consideration. 

control groups. were net population based and these studies may not be generalizable to the wider 

Nigerian populace. 

Association between individual level factors were the focus o f  previous studies 

gave little attention to the influence of proximate and community level determinants on neonatal 

mqrtality and inherent differences even when they analyzed population based data with stratified 

nature, thereby not taking into cognizance the importance of socioeconomic and proximate 

determinants which is a core aspect of social epidemiology, which consolidates its observation 

on the fact that people residing in the same environment tend to have the same health outcomes 

than those living in different areas(Gbenga, 2013 ). Therefore community factors were not taken 

into account either at the design or analytical stage which is essential in understanding the 

wellbeing of an individual in a population 

1.2 JUSTIFICATION 

Neonatal mortality has not been giving enough attention around the world resulting in 

insignificant development over the past decades. Earlier studies have also verified this limited 

development despite major improvements in overall under-five survival, neonatal mortality still 

persists(Osita et, al 2007, Gbenga A.K 2014) It is estimated that 34 out of every 1000 babies 

born in developing countries die before they reach one month of age Of the 13 Omll hon babies 

born every year, about four million die in the first four weeks of life (WHO 2006) 75°,o of 

neonatal death occur in the first week of life (WHO 2006) It is reported that eve!) hour 450 

newborns die (Lawn, Cousens and Zupan 2005) Most of these deaths occur 111 lo\v and middle 

income countries such as Nigeria 

In light of the above this study presents population-based data on risk factors ac.soc1ated 

with neonatal mortality in Nigeria Hence, This study is offering n n1odel for the 1n, est1gat1on of 

factors for improved neonatal survival Such factors can be found 1n con1n1un1t1ec. els \\ ell 1s 1n 

patterns of behavior at an individual level St1mulat1ng dcvclopn1cnt rcquirec. the acq\11sit1on of 

reliable data as well as a proper unclerstnncling or c;oc10-econon11c and pro'itn1atc deternunnnts of 
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neonatal death in Nigeria Therefore study being nationally representative will add value to the 

fie1$1 of epidemiology on child mortality in general and neonate death in particular It will also 

serve as a point of reference for future researchers who wish to conduct further research work in 

this area of research. it will also explore the various ways individual factors interact in order to 

bring to the fore, the various reasons of neonatal mortality in Nigeria 

The wide dearth of knowledge as a result of little work done on this phenomenon will 

be bridged and members of the public and health professionals will be informed on the dangers 

that are inherent in neglecting neonatal care. And the findings will aid national and international 

policy makers to better understand the phenomenon and undertake a policy reform supportive of 

maternal and neonatal care 

The challenges frequently identified in policy analysis is the slow progress in reducing 

global neonatal mortality. Child survival programmes in the Nigeria have tended to focus on 

pneumonia, diarrhea, malaria, and vaccine-preventable conditions, which are important causes c:f

death after the first month of life. Therefore to meet :MDG-4, a substantial reduction in NMRs 

in high-,nortality countries such as Nigeria is needed, and reducing deaths in the first week of 

life will be essential to facilitate the progress. Findings fron;i this study would be useful to public 

health researchers and policymakers in reviewing and designing new community based 

intervention strategies aimed at reducing neonatal mortality in Nigeria . 

• 
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1.3 OBJECTIVES 

1.3.1 BROAD·OBJECTIVES 

The objectives of this study is to determine factors associated with neonatal mortality in

Nigeria using the 20 l 3 NDHS. 

1.3.2 SPECIFIC OBJECTIVES 

l. To estimate the neonatal n1ortality rate for Ni�ria using NDHS 2013 data

2 To determine neonatal mortality rates disaggregated by proximate and community factors 

3. To describe the survival function of neonates in the first 28 da)S

4. To investigate the association between neonatal mortality, proximate and community factors

5. To determine the independent effects of proximate and community factors on neonatal

Mortality 

1.4 HYPOTHESIS 

NULL-HYPOTHESIS· There is no association between Socio-economic determinants of 

mothers and the survival of the neonates. 

ALTERNATIVE HYPOTHESIS· There is an association between socioeconomic determinants 

of mothers and suf\ival of the neonates . 

• 

• 
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CHAPTER TWO 

LITERATURE REVIEW 

Neonate originated from the Latin word neonatus and it refers to an infant in the first 28days 

after birth tl1e term encompasses premature Infants, post-mature infants and full term 

infants.(merriam webster, 2007.) Neonatal mortality is therefore the death of a newborn within 

the first 28days of life, death of the baby after breathing within these 28days is regarded as 

neonatal death and these first 28 days are the most critical period for an infant to survive . There 

are t\VO stages ,vhich are: Very early neonatal mortality rate which is the number of deaths 

during the first 24 hours of life per I 000 live births in a given year. and Early neonatal mortality 

rate which is the number of deaths during the first 7 days of life per 1000 live births in a given 

year. 

Other 

7 
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FJGURE1: Estimated distribution of direct causes of nconatnl n1ortnlll) based on , uni 

registration data for 4S countries and modeled cstnnnlcs f(.)r 14 7 countries( l �,,, n, C tlUS\.'n,.

Wilczynska and the Cf II RG neonatal group, 2007) 
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In sub-Saharan Africa only 68°/o of women received any antenatal care 

(WHO/UN1CEF, 2004), and only 53% have their babies delivered by a skilled attendant

(UNICEF, 200 l )  In Africa most of the progress in reducing child mortality has been the result of 

global initiatives and vertical programmes, which fail to meet the needs of infants in the first 

month of life (Bhutta, 2000). Worldwide male mortality has generally been higher than female 

because in the very first month after birth, males are biologically weaker than females female 

mortality is 14% lower than their male counter parts during this period (Pandey et al 1998) 

Another possible reason for the low rate of neonatal deaths among girls may be because of the 

development of early fetal lung maturity in the first week of life (Joy E.L 2009;Rajora p 

2013),resultlng in a lower incidence of respiratory diseases in female neonates compared with 

male neonates. 

A large proportion of births in Africa occur at home and it is usually difficult to obtain 

the exact birth weights of these babies Questions used in NDHS were, was the baby very large, 

large, medium, small or very small at the time of the birth. This is clearly far from the concept of 
. 

birth weight because mother herself evaluates her baby as being very large or very small than 

average (Ayede A.I 2012). Babies born very big are abnormal babies and their risk of mortality 

during neonatal period is also higher than the normal size born babies (meena G 2012). 

Worldwide, on an average infant mortality rate dropped from 95 per thousand live births in 

1993 to 60 per thousand live births in 1995 (WHO 2006) The father and mother's education as 

well as their work status each have independent effects upon child survival in developing 

countries (Arntzen 2000). As neonatal deaths in the first day ( early-neonatal) are most difficult 

to reduce, reduction in neonatal mortality would normally be accompanied by an increase 1n the 

percentage of neonatal deaths that occur in the first 24 hours of life (Hall, 2005) About 70° 
o of 

neonatal mortality take place in the first six days and an unexpected lo\\, proportion of early 

neonatal deaths could be a result of under-reporting of deaths in this age group ( Curtis, l 995 

Saojeet A 2012) 

Low birth weight (LBW) is an important pointer of reprod\1ct1, e health and general 

health status of popu lation WHO estimated that about 2' n11lhon IO\\ birth ,,·c1�ht babies are ... 

• 

born each year, nearly 95% of the,n 1n dcvclop1ng countries? globall\', neonatal n1ortah1, 1, 20 
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times more likely for LBW babies compared to heavier babies (� 2 5 kg) Low birth weight has

been shown to be a result of preterm birth, intrauterine growth restriction, or a combination of 

both conditions There are numerous factors contributing to LBW both maternal and fetal 

Weight at birth is directly influenced by general level of health status of the mother Maternal 

environment is. the most important determinant of birth weight, and factors that prevent normal 

circulation across the placenta cause poor nutrient and oxygen supply to the fetus, restricting 

growth. The maternal risk factors are biologically and socially interrelated; most are, however, 

modifiable. Krammer has identified 43 potential factors for low birth weight Not that all the 

factors, should be present in a given area. The factors vary from one area to another, depending 

upon geographic, socioeconomic and cultural factors (Deshpande J et al, 2011 ). 

The mortality of low birth weight can be reduced if the maternal risk factors are 

detected early and managed by obstetric care Thus it is necessary to identify factors prevailing 

in a particular area responsible for low birth weight. Maternal environment is the most important 

determinant of birth weight and factors that prevent normal circulation across the placenta to 

cause poor nutrient and oxygen supply to the fetus, restricting growth.(Joseph N, 2012) The 

maternal risk factors are biologically and socially interrelated; most are, however, modifiable In 

Madana's study of determinants of neonatal mortality in 2012 , infant mortality rate was 9% and 

the two leading causes of death were neonatal infections and asphyxia during childbirth (Madana 

z, et al 2012.) half of the causes of death in the neonatal period were due to low birth weight, 

prematurity, respiratory problems, hereditary abnormalities, and infections Other important 

factors that raise the risk of neonatal mortality include maternal infections during pregnancy, 

maternal age (less than 16 and more than 3 5 years), maternal drug addiction, social and 

economic poverty, unmarried mothers, caesarean method of birth e t c. So many factors are 

involved in the infant mortality rate that identification of these factors can consequently be 

effective in reducing neonatal mortality, majority of previous studies JU St indicated prevalence of 

infant mortality rate and didn't report about cause of this death and details about its related 

factors 
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2.1 Traditional misconception and neonatal mortality 

In African countries despite the fact that major childhood diseases have been identified 

and modern technology to combat them developed, multitudes of children in these nation 

continue to die in large number from the attacks of these diseases. The major reason is deeply 

rooted in people's beliefs and attitudes concerning childcar� and behavioral practices into health 

strategies (Parry, 1984; Uboma Jaswa , 1988, Feyisetan, 1988, 1990, Feyisetan and Adeokun, 

1989). The Nigerian Health Policy recognizes the need to reduce the current high childhood 

morbidity and- mortality rates, but people's belief and behavioral practices have not been 

adequately integrated into the health intervention programmes. The non-disease specific beliefs 

among the Yoruba's, is the existence of" Abiku" ( cl1ildren from the spirit world who can die at 

will) The Yoruba belief that some children are from the spirit world and they will eventually 

return to the spirit world after a short period of time on earth urless certain rituals are performed 

Abikus are des;ribed as spirit children whose mercurial treatment, even rejection, of their parents 

(mothers especially) leave the mothers in most pitiable state (Soyinka, 1981, Okri, 1995 and 

20gunyemi, 1996). Abiku children inflict a lot of pain and agony on their 1nothers. The pain 

suffered by the mothers of abiku and the efforts made by abiku mothers to placate their 

obviously mischievous, pain-causing offspring were succinctly displayed in Soyinka's ( 1981 ),

Achebe's ( 1986) and Okri' s ( 1993) works. The Igbo of s'outheast Nigeria call the living icon 

'Ogbaje' (Achebe, 1958 and Achebe, 1986). The ogbanje child also emerges as a frequent 

traveler between the world of the living and the place of the friendly dead (Achebe, 1958,

Quayson, 1997) The notion of abiku or ogbanje is a common phenomenon in West African 

countries. Recogrizing the implication of this belief for child health and its survival and upon the 

recognition of the fact that children under-five and neonates constitute an important segment of 

the Nigerian population . 

• 

I 
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2.2 Birth registration and neonatal mortality. 

In May this year, the World Health Assembly WHA endorsed the Every Newborn 

Action Plan-the first global plan to end preventable deat'hs in newborn babies and stillbirths 

Melinda Gates assured the delegates at the Assembly that the Bill & Melinda Gates Foundation 
is committed to the "triple investment" of preventing maternal and newborn deaths and 

stillbirths, These initiatives should be seen in the context of the efforts to achieve the Millennium 

Development Goal, during which child mortality (<5 years of age) has been halved but neonatal 

mortality reduced by only a third. Neonatal mortality now accounts for 2·9 million (44%) 
childhood deaths Of the neonatal deaths about a third are caused by infection Deriving the 
number of serious bacterial infections in infants younger than 1 month is complex. Many 
countries do not register all births and deaths, making it difficult to establish the denominator 

(live-births) Neonatal sepsis is difficult to diagnose: the signs can be subtle and non-specific, and 

in settings where little or no laboratory support exists and clinical care is basic, the diagnosis is 
• 

especially hard (Janni k, 2005). Clinical diagnostic algorithms are biased towards sensitivity 
rather than specificity, because neonates can deteriorate with alarming speed (WHA 2010)

Findings from a study of neonatal care in tertiary hospitals in India showed a large 
discrepancy between knowledge (e.g. 78% for resuscitation) and skill (24%). Training needs to 

be effective, facility-based and monitored, and should have ongoing supervision All of this takes 
political commitment-but, as shown in The Lancet's Every Newborn Series, only a very small 
proportion of donor funds is specifically for neonatal babies. Neonatal sepsis has been a maJor 
cause of neonatal mortality but there is no global estimates of the burden but the deaths which 
they cause. Anna Seale and colleagues present findings from a systematic review and meta­

analysis to estimate the burden of bacterial infections and deaths in male and female neonates in 
sub-Saharan Africa, South Asia, and Latin America The study group provided data from a 
further 18 secondary analyses and unpublished studies Despite differences 1n study design, 

diagnostic criteria, and follow-up, their estimates are fairly robust They concluded that 1n 2012, 

there were 6·9 million cases (uncertainty range 5·5 mtllton-8·3 1n1l11on) of possible se,ere 

bacterial 1nfect1on 1n neonates of 32 weeks of gestation or ,n1ore or ,ve1gh1ng 1500 g or n1ore at 

birth, of whom 680 000 died (0·46 m1llton 0·92 n1ilhon) The o, crall incidence ,,as 7·6 ° 
o (Q, i 0

CJ 6 ·  1 -9·2) and case-fatality was 9·8o/o (7·4 12·2) Lnt1n ,\n1t.:r1c.a had the htghc. t 1nc1dence 

12 

' 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



' 

(9·2°/o) but lowest death rate (7·4%), and sub-Saharan Africa had the lowest incidence (6·2%) 

and highest case-fatality rate ( l 2·2%). To reduce this burden in Africa several interventions were 

proposed such as, maternal immunization against tetanus, group B streptococcus prophylaxis, 

prevention of prematurity, subsequent increased risk of late neonatal sepsis, and prevention of 

HIV transmission furthermore, deliveries should be clean, safe, and attended by a skilled 

assistant, cord cleansing with chlorhexidine should be done (findings from a meta-analysis of 

three randomized community-based cluster trials done in south Asia between 2002 and 20 I 0, 

including 54,624 newborn babies, showed that such care led to a 23% reduction in all-cause 

neonatal mortality: deaths from omphalitis fell by 56%; and frequent hand washing by all 

involved in assisting the delivery and handling the baby. Third, there should be early and 

exclusive breastfeeding, babies should be kept warm, and danger signs ( e.g, abnormal 

temperature, poor feeding, difficulty breathing, little spon�aneous movement, and convulsions) 

should be identified early, with rapid access to appropriate treatment. None of these interventions 

are new or costly. Hence it will be economically laudable for health institutions involved in 

1naternal care to adopt these practices despite dwindling allocations from government 

2.3 Neonatal mortality and social inequalities. 
A study in the U.K by (Sarah, 2008). presented data on maternal and perinatal 

mortality and social inequalities to explore the extent to which women of certain social groups or 

circumstances are at greater risk of maternal and perinatal death .Maternal mortality data were 

provided by the CEMACH Saving Mothers' Lives enquiry into maternal deaths 1n the UK 1n 

2003-05 For perinatal mortality, ONS data for England and Wales were supplemented by 

CEMACH perinatal mortality data to provide further analysis by social-factors Social factors 

were examined for correlations with maternal and perinatal deaths, these included marital and 

birth registration status, social-class, deprivation, ethnicity, residency status, language, maternal 

age, smoking, maternal-obesity, psychiatric problems(including substance abuse), and don1est1c 

abuse Add1t1onally, aspects of the maternity services \vhich n1ay have affected disadvantage 

vulnerable groups were discussed, these included poor access to care and substandard chntcal 

care (Sarka. et er/ 20 I 0) Though this study fa tied to detern1inc S) stcn1at1cally ho,, n1any of the 

social factors associated with higher mortality rotes ,, ere confounder� or the l':\tcnt to ,, h1ch 
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these factors have a cumulative effect upon health-out comes. However, known exposure to

multiple social risk factors were explored to illustrate how some women are highly 

disadvantaged in terms of maternal and perinatal mortality 

Sarah Fisher found in this study that, women with a partner who was unemployed or in 

an unclassified occupation had the highest maternal mortality rate and were over seven times 

more likely to die than women with partners in employment. Perinatal mortality was 

considerably higher for babies with fathers in 'routine' occupations than for babies with fathers 

working for 'large employers and in higher managerial occupations. Perinatal mortality was 

highest for solely registered births, followed by births registered jointly by unmarried parents and 

lowest for births registered by married parents. For births registered jointly by unmarried parents 

perinatal mortality was lower when parents lived at the same address. Black African women had 

the highest n1aternal mortality rate of all ethnic groups. The high proportion of refugees and 

asylum seekers in this group contributed to this. Women born in the West African country group 

had the highest perinatal mortality rate; over twice the rate for UK-born women. 

The incidence of preterm birth and very low birth weight is high amongst babies of 

African ethnicity Mothers living in the most deprived area quintile were about five times more 

likely to die than those in the least deprived quintile. Babies born to mothers living in the most 

deprived areas quintile were 1.8 times more likely to die still born or in the first week of life than 

those in the least deprived quintile. Perinatal mortality was higher for babies of teenage mothers 

and for those born to women aged 40 and over. Women from socially disadvantaged groups were 

more likely to have complex needs yet were less likely to access and receive the care they 

required 17% of all direct or indirect deaths were of women who booked late, were irregular 

attendees for care, or did not seek care at all. 

2.4 Child spacing and other determinants of neonatal mortalit)1•

Shea Rutstein, in analysis of the Demographic Health Surveys fron1 18 countnes. 

reported that the risk of neonatal mortality was highest 1n ,,omen \\'ith ver) short and ,er, long 

intervals between pregnancies Women \Vith less than 15 n1onths bct,,·ccn prcgnanc1e" or n1ore 

than 39 months, had a 43% greater chance of experiencing n neonatal death than ,,on1cn ,, ho 

14 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



spaced their pregnancies between 16 and 38 months Women who waited 15-26 months between 

pregnancies had only an 11 % risk of losing their child. Further, the risk of a neonatal death was 

highest in women with no previous children, and in women, in the extremes of their reproductive 

years (<18 and >35-years of age) (Shea R, 2010) 

Education also affected neonatal mortality rates-women with secondary and above 

education had fewer fetal deaths than women with no formal education or one limited only to 

pri1nary school. The risk of neonatal mortality was significantly higher in women with less than a 

24 month birth interval, and women with no previous children Again, the risk of neonatal 

mortality was highest in women at the extremes of their reproductive years. Boys had a 26% 

higher risk of dying than girls, and either sex of child was 22% more likely to die in the first 

month of life if his or her mother received no prenatal care. Importantly, antenatal tetanus 

vaccinations reduced the chance of neonatal death by almost 50%. 

• (Rajora p, et al 2013) also carried out a record based retrospective study to determine the 

association between gender and susceptibility towards perinatal deaths in the obstetric and 

gynecological unit of Gobind sing medical college. Wher� a standardized case definition was 

developed and the male and female births were compared for socio-demographic, maternal, fetal 

and early neonatal risk factor For perinatal mortality, deliveries with gestational age less than 28 

weeks and weight less than 500gm were excluded. A total of 151 perinatal deaths and 52 early 

neonatal deaths analyzed, perinatal mortality contributed 76 16% and early neonatal death of 

23 84% with the males taking 58 28% of the burden and 41 72% for females Male gender loss 

was at 60% as compared to 40% in females and it was more in the mothers of age group 25-

29yrs socioeconomic status illiteracy, inadequate antenatal care and susceptibility of male to 

preterm delivery were factors responsible according to the study also male overweight. d1abet1cs 

and hypertension during pregnancy were found to have a high correlation \VIth male child 

mortality as cord accidents were also more in males than females 

Rajora therefore concluded that the male gender 1s at higher r1s\.. than the female 

gender and 1n the future male chromosome might be non-existent Though not 1n agreement \\'Ith 

a study done by (Mandana zafar1 et al,2012) which was a nosp1tnl based study en1plo, 1ng cross­

sectional descriptive, analytical and retrospective n1cthod, that included nil infants ho.pitnhzed 

in Neonatal unit of Sari bu Ali l losp1tnl lncha or the 1302 infants studied 60 died 1n the hospital 
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(40% male and 60% female) as opposed to numerous studies, there was a correlation between 

gestational age, cause of death, maternal age with infant mortality but no signi ti cant association 

was established between type of delivery, gender, birth-weight and infant death From studies of 

similar design done in Nigeria, Saudi Arabia, India (Adeyokunnu, 1980, SAJCH, 2007, Saoji A. 

et al 2011, Amosun A.M 20 I 4) slight differences were noticed in the mortality rates which 

cau_ses were invariably attributed to cardiac arrest and hyaline membrane diseases. 

2.5 Maternal age and parity 

A study by Michael Koenig in Bangladesh presented an analysis of all live births from 

1974 to 1990 in both the health intervention and comparison areas, in which there were 57,435 

births in 24,032 sibling associations , parity (number of children born) ranged from 1 to 11 

children. The relationship between high parity and infant mortality is one of the most enduring 

relationships that have been studied. Yet to begin his presentation, Dr Koenig suggested that the 

relationship is not causal, as had long been assumed, but rather that women who experienced 

high levels of infant death subjected themselves to higher parities. the death of one infant was 

experienced by only 12.5% of mothers with two births, and no mothers in that birthing category 

experienced the death of both of their children. By comparison, almost half of women with seven 

or more births had experienced the death of an infant, and 34% of them had two or more infant 

deaths examining interrelationship between siblings, he found that the risk of neonatal mortality 

actually decreases with the increasing number of sibling relationships within a single family His 

analysis also established that a higher risk for neonatal mortality is related with prior child loss 

Maternal age and neonatal mortality are interrelated with young women having a higher 

risk of infant mortality. Worldwide, approximately 14million adolescents aged 15-19 )ears give 

birth annually 16% of young adults reside in sub-Saharan Africa with a fertility rate of 

1 12 84/1000 in comparison to 40 50/1000 in older women (Fatus1 A et.al 2009 Gant L et.c1/.,

2009 ) fifty percent of births in sub-Saharan Africa are to n1others <--20years of age \lothers 

<15 J6 17 years and18 19years have a 55°/o, 19°/o and 6° 0 higher nc:l- of neonatal n1ortaht, 

respectively in comparison to mothers 20years (Mang,atcrra \ 1008 ) ,\ s, sten1at1t re\ 1e\\ 

conducted by Astha Ramaiya and her collc,1gucs to detcrn11ne the rclnt1onsh1p bet\\l'l'n nt.'onntal 

mortality and maternal age in sub-Snharan \fr1ca focusing on 1nchcntor� of soc1t1 cc.onon11c 
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deprivation and lack of access to obstetric care shows that younger mothers 1n Africa have 

increased social and biological risk factors associated with neonatal mortality Although, this 

ana·lyses was limited by the heterogeneity of the study contexts, and some quality issues, this was 

the first analysis to pool studies and consider risk by maternal age. Moreover, given the diversity 

of included studies, it has found a remarkable consistency in data highlighting significant 

vulnerabilities of adolescent mothers . 

2.6 Prematurity and intrauterine gro,vth retardation 

Aln1ost 16% of all developing world children are born with low birth weight (LBW), or 

weighing less than 2,500 grams, with the highest regional rates found in Africa Two-thirds of all 

low birth weight is due to intrauterine growth retardation (IUGR), and the remaining 33% is due 

to preterm birth-some of whom also have IUGR.(Arifeen,2005.) The term "small for 

gestational age" (SGA) is generally used as a measure for IUGR, and is defined as birth weight 

under the l 0th percentile for that gestational age and gender. Shams El Arifeen explained the 

relationship of birth weight to the relative risk for mortality in selected developing countries 

Remarkable consistency of birth-weight specific relative risks have been reported across 

populations and a large range of years. 

One of the biggest single cause of child mortality is preterm birth, and illness during 

pregnancy has been found to be an imperative risk factor for it(Bolanle, F 2012) Patrick Walker 

and colleagues used mathematical modeling to estimate the burden of low birth-weight (due to 

either preterm birth or intrauterine growth restriction) caused by malaria in Africa They

calculated that, without adequate protection during pregnancy, a woman in Africa has a roughly 

50-50 chance of being exposed to malaria infection during pregnancy, and a one in five chance

of developing placental infection This figure relates to 900,000 entirely pre,1entable IO\\ birth­

weight deliveries per year Since most transmission occurs before or early 1n pregnanc) \\ alJ...er

and colleagues recommend synergy between malaria prevention progran1n1es and antenatal and

family planning programmes and rightly call for protection of pregnant ,von1en fron1 n1alaria to

be made a public-health pr1or1ty.
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2. 7 Multi-country Study of infections in early infancy

Pneumonia, sepsis, and meningitis are estimated to cause over I million infant deaths

per year, and yet, very little data exist on the relative importance of the organisms that cause 

these diseases. Kim Mulholland reported on the results of a WHO-supported multicenter study 

designed to identify the bacterial and viral agents responsible for serious infections in infants 

under 90 days of age in developing countries, and to identify the simple clinical signs that best 

predict serious infection in infants under 90 days of age. 

Over 4,500 sick infants under 90 days of age were studied in Papua New Guinea, 

The Ga1nbia, Philippines, and Ethiopia. Ten percent of the 4,500 neonates died, and death was 

associated with a blood or cerebrospinal fluid culture that tested positive for one of several 

bacterial agents. The most common gram-positive organisms noted in the sick neonates were 

Streptococcus pneumoniae (33 cases), Staphylococcus aureus (34 cases), and group-A 

streptococcus (29 cases). E. coli and Salmonella spp were the most common gram-negative 

organisms causing illness. The most common viruses noted were respiratory syncytial virus 

(RSV), influenza A, para-influenza, and influenza B. 

Dr. Mulholland concluded by noting that efforts to improve early infant mortality 

should focus on preventing bacterial infections, as well as on early detection and prompt referral 

of suspected cases. Further, this study has shown that clinical signs can reliably identify those 

neonates who are most ill. Shannon. D who has understudied the streptococcus as a causative 

organism of meningitis has emphasized on the numerous prophylactic practices that have been 

adopted to decrease the morbidity and mortality associated with infections in newborn babies 

caused by group B streptococcus regardless of continual efforts, the bacterium remains a leading 

cause of bloodstream infections and meningitis worldwide. Group B streptococcus typically 

affects babies younger than 7 days ( early-onset) or infants u'p to 3 months of age (late-onset) 

The primary prevention strategy used is prophylactic ant1b1ot1c treatment of \vomen 

during childbirth In the USA, 1ntra-partum ant1b1ot1c prophylaxis contributed to a 6,0 
o reduction 

of early-onset disease, but had no effect on late-onset d1sense Other studies hu, e reported s1n11 lar 

trends J-Jowevcr, a report by (Shannon D, ct al) 1n the Ncthc-rlund, sho\,. thl' opposite trend 1n 
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• 

the past 25 years, where the incidence of both early-onset and late-onset group B streptococcus 

infection has significantly increased despite the adoption of intra-partum antibiotic prophylaxis 

The incidence of early-onset disease has increased from O· I I to O· I 9 cases per I 000 live-births 

(p<O·OOO 1 ), and the incidence of late-onset disease increased from 0·03 to 0· 13 per I 000 live­

births (p=0·004). These data therefore suggest that intra-partum antibiotic prophylaxis has not 

affected the disease burden in this population. 

• 

An analysis of multi-locus sequence typing data has shown that phylo-genetic 

lineage are associated with disease in infants. Strains belonging to clonal complex I 7, are 

common in several countries, and might be hyper virul<rnt. for instance Shannon recovered 

significantly more clonal complex 17 strains from ill babies than from asymptomatic pregnant 

women and identified an association between clonal complex 17 infections and meningitis 

Although he reported no changes in the distribution of clonal complexes over time but Bekker 

noted an increase in early-onset disease caused by clonal complex I 7 strains after the adoption of 

intra-partum antibiotic prophylaxis practices. strains of clonal complex I 7 therefore might either 

be more resistant or more tolerant to antibiotics than strains of other genotypes. In either case, 

these strains would be selected for during intra-partum antibiotic prophylaxis, which would 

increase the likelihood of vertical transmission and risk of disease in infants. Because antibiotic 

use varies by location, we are not surprised to see differences between studies in the distribution 

of clonal complexes at a given point in time. it was shown that clonal complex 17 strains were 

significantly more likely to persist in women compared with other clonal complexes 

It was also noted that giving intra-partum antibiotic prophylaxis, particularly with 

penicillin, was a predictor of persistent maternal group B streptococcus colonization, thereby 

supporting findings from an early study of the failure of penicillin to eradicate group B 

streptococcus during childbirth. Intra-partum antibiotic prophylaxis prevents the maternal 

transmission of group B streptococcus to babies, however, additional evidence was provided by 

Bekker for the hypothesis that intra-partum antibiotic prophylaxis ,1ar1ablv affects group B 

streptococcus strains with distinct genetic backgrounds Thus, 1ntra-partum ant1b1ot1c 

prophylaxis is probably not sufficient to eradicate colon1zat1on ,vith clonal con1plex 17 strains 

from the female genitourinary tract, a key risk factor for both earl, -onset and late-onset 

infections The findings of Ockkcr confirn,cd that group B strl'ptococcus d1. e1sc 111 bab1c
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remains a global public health concern and show the importance of continuous surveillance in 

different geographic locations. 

• Also in agreement is a study by Ane-Fiske and her colleagues observational study 1n 

Guinea-Bissau. In their Article, they described a decrease in measles vaccine coverage by 12

months of age after the introduction of pentavalent vaccine ( diphtheria, tetanus, pertussis, 
' 

Haemophilus- influenzae type B, and hepatitis B). What went wrong? The answer probably lies 

in a concurrent decision to introduce a stricter wastage policy and to focus on vaccination by 12

months of age. These policies, which were instigated in response to GA VI guidance but which 

were not in themselves proposed by GA VI, seem to have resulted in vaccinators not opening any 

ten-dose vials of measles vaccine unless at least six children were present. Some children's 

vaccinations thus see1n to have been delayed until they passed 12 months, after which they no 

longer became a priority age group which was caused by the incessant attempt by health worker 

to .economize n1easles vaccine by delaying the administration of vaccines till the number of 

children reaches at least six influenced by GA VI guidance, a practice which eventually 

jeopardizes the whole vaccination process and consequently results in neonatal mortality . 

• 

2.8 Complications of Pregnancy and Delivery 

Carine Ronsmans discussed the role of childbirth complications in neonatal death Citing 

data from, Bangladesh, from 1987 to 1993, exploring the rates for stillbirths, and early and late 

neonatal deaths separately, she showed that in Mat-lab, mat-presentation caused the highest 

stillbirth rate (359/1,000), with prolonged labor (156/1,000), and eclampsia (128/1,000) also 

being important causes. 

On the other hand, the early neonatal death rate was the highest for eclamps1a (205/ l ,OOO), 

and intra-partum bleeding (28/1,000) was associated with the highest mortality in the late 

neonatal period Looking at prevalence of risk factors for perinatal mortality, and attnbutable 

risks within the same population, she showed that co1nplrcat1ons during deh\ er) accounted for 

the largest attributable risk Prematurity caused a s1m1lar proportion (28° o) of perinatal deaths 

In conclusion Or Ronsmans said that the current prog, n111 cn1phns1s of safe n1othcrhood 

programs on management of conditions that ar1sl.! du11ng lnbor und dclt\ Cr\' ,, 111 help to ft1rthcr 

20 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



reduce neonatal mortality However, prematurity remains one of the single most important 

contributors to neonatal deaths, and understanding its causes and possible solutions remains one

of the priorities in research on neonatal mortality. 

2.9 Intervention against toxic exposure as a risk of neonatal death 

The effects of toxic exposures (tobacco, social drugs, lead, and pesticides) on perinatal and 

neonatal 1nortality were explored by Iain Atiken. He began by stating that the issue of toxic 

exposures is an intricate one due to the number of substances that people are exposed to and 

because exposures may occur simultaneously. The main impact of tobacco smoking on 

pregnancy is low birth weight, usually via intrauterine growth retardation An estimate of the 

relative risk for LBW is approximately 2.4 (Joseph N, 2012.) The effect of tobacco substances is 

usually to reduce the birth weight by about 200 grams. It is estimated that 20% of women in the 

industrialized world are smokers, which leads to an attributable risk of about 22% for LBW In 

developing countries about 7% of women smoke, giving an attributable risk of 9%, but there is 

wide variation among regions . 

Another issue is the effect of environmental tobacco smoke. In studies that have not done 

formal measurement of exposures, there is a reported relative risk for low birth-weight of about 

one-half of that involved in direct smoking, yielding a relative risk of passive smoking of 1 2 

These studies suggest that passive smoking reduces birth weight by 100 grams If we assume that 

the husband is a smoker and the wife is not, and that about 40% of husbands smoke, the 

attributable risk of passive smoking for low birth weight is about 7% Studies \vh1ch ha\·e 

investigated timing of exposure during pregnancy have made it quite clear that the main effect 1s 

during the third trimester With social drugs, WHO estimates that worldwide about 15 m1ll1on 

people risk their own health due to use of psychoactive substances There 1s currently a rapid 

increase 1n use of opiates, cocaine and psychotropic drugs in many developing countnes There 

1s also widespread use of marijuana, particularly among poorer groups 1'.1ar13uana 1s used b}

about 3% of pregnant women 1n the United States It ts suggested that its t1se 1s associated v.·1th 

smaller babies, but this evidence comes fron, stuchcs thnt ha, e not controlled for other 

con founders such as poor antcn,\lal cnrc nnd ,vc1ght loss or failure to gn1n \\ eight during 

21 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



pregnancy The most common birth defects is from alcohol, Fetal alcohol syndrome (FAS) is

associated with heavy, chronic drinking, and evidence is mounting that binge drinking is also a

risk factor Incidence of FAS in the United States is estimated to be between 1/300 and 1/2000

FAS is associated with underdevelopment of the face, lower growth during pregnancy, lower

growth rates after birth, and in extreme cases, a variety of CNS abnormalities If the prevalence 

of this drinking pattern is 2 -3 % of women the attributable risk of alcohol-related birth defects is
' 

approximately 2% There is also growing evidence that women who drink 2-3 drinks a day may 

be at risk for having an infant with low birth weight, with an odds ratio of I 8 

2.10 Nutritional intervention against neonatal mortality. 

Maternal malnutrition before or during pregnancy can lead to spontaneous abortion, 

stillbirth, small for gestational age babies, preterm delivery, or increased risk of perinatal and 

neonatal death.(Caulfield LE et al,.2006) Also, certain forms of maternal malnutrition limit 

neurologic development in the fetus. Furthermore, maternal malnutrition may increase the risk of 

maternal infection, and impair development of the fetal immune system. An example of the 

effects of protein/calorie malnutrition on the fetus can be found by examining statistics from the 

World War II Dutch famine. (Meena G, 2012) At this time, there was a dramatic drop in energy 

intake from about 1700 kcal to about 700 kcal/day When this timing of severe energy restriction 

occurred in the pre-conceptual period, there was reduced fertility and an increase in neural tube 

defects. When severe caloric restriction occurred during the first trimester, there was a twofold 

increase in stillbirth rate, increase in preterm delivery rates, and an increase in early neonatal 

death The babies that did survive were born at an average birth weight of 3200 g When the 

energy restriction occurred during the third trimester, babies were born at s1gn1ficantly lo\ver 

weights Also, data from Baltimore illustrated the effects of maternal body-mass index (B�11) 

entering pregnancy and weight gains during pregnancy on the probab1ltt) of del1ver1ng a small 

baby or a relatively large baby (Rashim A et al, 2012 )Very thin \VOmen (B\11 <20) had an 

increased risk of having a small-for-gestat1onal-age infant (\\hen con,pared to norn,al 8\11 

women) unless they gained a recommended arnount of \Vcight ( 10 kg) during pregnancv 
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There is evidence to suggest that we can enhance infant outcomes by increasing 

maternal nutritional status ( Meena G, 2012) In 1997, Prentice and colleagues supplemented 

Gambian women with an extra 900 calories per day, with most of the calories coming from fat in 

a ground nut-based biscuit. The supplement also provided calcium and iron The researchers 

noted that there was an increase in birth weight of about 136 grams Head circumference was 

increased by about 3 mm. LBW was reduced by 35%, and stillbirths by 55% Overall there was a 

49% reduction in perinatal deaths and 40% reduction in early neonatal deaths but no effect on 

post-neonatal deaths. These women also received prenatal care, including iron and folate 

supplements, tetanus toxoid if needed, and chloroquine in malaria season. conclusively it has been 

shown that although efficacy studies seem to show an improvement of neonatal and perinatal 

outcon1es with improved maternal nutrition, there are no programs in operation to implement 

these results. Clearly, studies have shown that the potential is there for a mortality reduction 

impact for the baby and perhaps even the mother. Finally, Dr Caulfield said that the scientific 

con1munity needs to stop emphasizing on women having bigger babies but rather on them having 

healthier babies . 

• 

2.11 Malaria prophylaxis against neonatal mortality 

10 years ago, 45 million pregnant women were living in malaria endemic areas, with 

over 23 million in Sub-Saharan Africa alone. Although the effect of malaria on perinatal and 

neonatal mortality depends on the rate of transmission, malaria may cause up to 30% of the 

preventable low birth weight, and 3-5% of neonatal mortality in highly endemic regions 

according to Dr rick steketee, Malaria is also associated with an increased risk of spontaneous 

abortions and stillbirths Although WHO recommends antimalarials for prevention of malaria 1n 

pregnant women in endemic areas, many African countries lack control programs because of lo\v 

effectiveness and inaccessibility of drug regimens, and competing program pr1or1t1es. A.ccord1ng 

to Dr Steketee, chloroqu1nine is safe and the drug of choice to combat Plasn10</111n1 falc1pc1r11111111 

the few areas where it 1s still effective, while qu1n1ne may be effect 1, e for complicated malaria 

Melloquine or a combination of mefloquine and arten11s1n1n can be ui;;ed 1n mult1drug res1o;tant 

areas, although there is some evidence that It n1ny increase the rt1te of st11Jbirths-an 1s,uc that 

requires further study Pyrimcthnm1nc 1s n fohc acid antagonist bt1t 1s not a soc1atcd \\ 1th 
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congenital abnormalities in humans, even in the first, trimester Proguanil is safe, and 

clindamycin is also safe, but there is a possibility of build up in the fetal liver The medications 

that should be most avoided when treating pregnant women are tetracyclines, which cause 

abnormalities in skeletal and muscular growth, tooth development, and in the lens and cornea 

Primaquine can also cause haemolysis in G6PD-deficient infants. The Mangochi trial in Malawi 

found that two doses of Fansidar in the second and third trimesters is effective in clearing 

parasites and increasing birth-weight,( Steketee RW, et al , 1996) and Malawi has since instituted 

a policy of monthly Fansidar to all women attending antenatal clinics; however, issues of 

mounting clotrimoxazole resistance with the use of Fansidar should be well thought-out. 

2.12 Immunizations in pregnant women and neonates 

The significance of maternal immunization to prevent tetanus, pertussis, group-B 

streptococcus, haemophilus, pneumococcus, meningoeoccus, influenza, rotavirus, and 

respiratory syncytial virus in neonates and infants were discussed by mark Steinhoff With 

maternal immunization, maternal antibodies are transferred to the unborn infant via active 

transport thus preventing many of the infections that occur in very early life Antibody levels in 

an infant born to an immunized mother may exceed levels in the mother, and last from three to 

six months in the baby (Steinhoff MC et al.,2001). Vaccination of pregnant women or women 

likely to become pregnant also increases breast milk antibody levels and protects the mother 

herself. A study in Bangladesh showed a reduction in infant mortality when pregnant women 

were given tetanus toxoid vaccinations. With two doses of tetanus toxoid, there was a reduction 

in deaths from day 4 to day 14 of life (the age at which most neonatal tetanus deaths occur) from 

30/1 000 to less than 10/1,000. Also, there was a substantial reduction in deaths for the three 
, 

years after vaccination. (Black RE et al, 2005 ) WHO currently recommends maternal 

immunization for neonatal tetanus in the second and third trimesters, but estimates that only 4 7% 

of women receive it during routine antenatal care v1s1ts Public poltcy 1n the L. n1ted States 

recommends that pregnant women receive tetanus and d1phther1a to,01d \acc1ne 1f the ,voman 

never had primary immunization, or 1f a booster 1s needed. Influenza vacc1nat1on 1s also 

recommended for pregnant women after the first tnn1estcr but 1s recc1\'cd bv ,·e, y fe,,· , .. ·on1cn If 
maternal i mrn�nization programs arc to cxpnnd, ft1rthcr rcscnrch 1s needed to r�n10,·e the barricrs 
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to progress, which include concerns about safety and liability Neonatal vaccine priorities include 

early delivery of rotavirus, influenza, and meningococcal, and pneumococcal, vaccines, a 

number of these vaccines are in development and testing 

2.13 Resuscitation of the newborn 

Undersized infant, congenital malformation or prolonged labor predisposes a newborn 

to asphyxia and can lead to stillbirth, early neonatal death or brain damage if immediate 

resuscitation is not implemented after birth. In developing countries, there are approximately 4-9 

million cases of birth asphyxia each year, but only 1-2 million newborns are resuscitated 

correctly(world health report, 2007) Almost 1 million annual neonatal deaths are due to birth 

asphyxia. Jelka Zupan said that the most crucial barrier to delivering proper care in developing 

countries is that 60% of births occur in the home and skilled attendants are not always available 

(WHO, 20 I 3) Institutions in Africa also frequently lack equipment and skills for this life-saving 

procedure. Generally, if a baby is not breathing at birth, resuscitation should be initiated 

immediately. 

Standard resuscitation guides recommend a range of interventions for newborn 

resuscitation, including ventilation by bag and mask, intubation, support of the circulation with 

chest compressions, drugs, and intensive care. However, a study from Sweden found that almost 

80% of newborns who required resuscitation only needed the bag and mask intervention ( 
• 

Ugbomma A 2012). and more complex interventions such as intubation, chest compression, or 

drugs were rarely needed. Another recent study showed that most newborns could be 

successfully resuscitated with room air and that pure oxygen was unnecessary (Ayede, 2012) 

Lack of neonatal revival in the developing world is largely due to shortage of resources

and Jack of or poor quality and maintenance of necessary equipment Occasionally. it 1s also due

to barriers sucli as absence of necessary skilled personnel during resusc1tat1on. 1n some countnes

only a physician is allowed to deliver resuscitation techniques Dr Zupan concluded b, calling

for safe motherhood programs to increase women's access to skilled birth attendants through

'd ·fi ms and to give m1dw1vcs and others good rcsusc1tntion "kills ,, 1th on�o1n�m1 w1 cry progra - -

tutoring to sustain them 
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2.14 Thermal control of the newborn 

Warmth and food are the two basic needs of a newborn (WHO 20 I 0) newborn covering

after delivery may seem like a regular procedure, but a study 1n Africa concluded that most 

infants were not wiped and covered adequately, even if the attendant at their birth was trained to 

do so. often times only the face was wiped, and this consequently leads to loss of heat through 

evaporation of fluids that remained on the skin (Pradhan YV 2012) partial warming can cause 

hypothermia in the neonate. In the same African study, 50% of the babies had hypothermia at 

time of discharge. These results also pointed to the growing concern of separation of newborn 

and mother(meena G, 20 l 2). In a randomized trial, the differences in body temperatures were 

analyzed among babies kept skin to skin with their mother and those that were assigned to the 

nursery within minutes of delivery, and it was found that there was a significantly reduced risk of 

hypothermia with neonates kept with their mothers. In addition, blood glucose levels at 90 

minutes were higher than in the nursery neonates. In another trial that investigated re-warming of 

infants, 90% of babies who were kept skin to skin with their mothers reached normal 

temperatures, while only 60% of the babies in incubators were able to reach the same state. 

Thermal protection of neonates is not only important in the period immediately after birth, but 

there are a small number of infants who will need it longer(Bergman et.al , 2006) For example, 

in desert areas, with large daily variations in temperature, it should be stressed that infants need 

to be protected against heat loss during the cold nights as well. 

• 

• 
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2.1·5 kangaroo care method for the ne,vborn 

Kangaroo method was developed in I 978 in Colombia by rey and martinez in order to

cope with overcrowding, nosocomial infection and scarcity of resources Current management

of preterm babies in Nigeria is mainly incubator based The problems with incubators are that

most are imported, so they are expensive and in short supply and therefore must be shared

Sharing of incubators increases the risk of infection, The incubators are rarely cleaned, electricity

supplies are sometimes sporadic, and parts are often not available for repair (Ibe OE, 2005) In

the Kangaroo Care method, a preterm infant, wearing only a diaper is placed between the 

mother's breasts in skin-to-skin contact, instead of being placed 1n an incubator This method has 

been shown to have many benefits The safety, effectiveness, and improved survival of preterm 

babies cared for in this manner has been demonstrated 1n Zimbabwe by (Bergman, 1994) and 

(Kambarami, 1998) and also shown to have better survival rates in Mozambique The 

improvement in survival has been documented between 20-60% The bigger the baby, the better 

the survival Potentially fatal apnea was also reduced In a study examining the benefits of 

Kangaroo Care for very low birth weight infants (<1500 grams), Dr Kambarami found that the 

infants allocated to Kangaroo Care had better health outcomes than infants placed in a standard 

incubator setting (kambarami, 1998) The Kangaroo Care babies grew faster Their median

,veight and hospital discharge weight was higher, frequency of illness and median duration of

hospital stay was less, there was a more rapid increase in weight, and survival rates were better

There was a statistically significant difference in growth rates, with the intervention group

trrowino faster and the frequency of 1Ilness was less but not stat1st1cally s1gn1ficant
;::, ;::, ' 

• 

I 
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2.16 Breastfeeding and nutritional support for the newborn

The importance of the timing and type of breastfeeding on neonatal mortality, the 

evidence for this effect, and implications for breastfeeding promotion programs was defined by 

Dr Ukegbu. Late neonatal deaths (from 8 to 28 days) are more likely to be prevented by breast 

feeding than are earlier deaths, which are principally related to the infant's status at birth and

delivery. However, there is some evidence that in the first week of life, breastfeeding can help 

prevent hypothermia and hypoglycemia in newborns, which are contributory causes of death 

(Megha S, 20 l 2). Suckling increases body te1nperature, and the nearness to the mother that 

breastfeeding provides is beneficial in reducing hypothermia. Since fasting is associated with a 

fall in blood glucose, practices that restrict the early initiation of breastfeeding are likely to 

increase the incidence of hypoglycemia. 

Breastfeedi11g especially protects against late neonatal deaths that are primarily due to 

infections such as sepsis, pneumonia, meningitis, umbilical infection (omphalitis), and diarrhea. 

In studies in Nigeria, there were major protective effects of breastfeeding for infants 0- l months 

of age. The relative risks for mortality were much higher in infants who were not breastfed 

While the major difference in relative risk is due to a lack of breastfeeding, the addition of 

supplements to breastfeeding in the first month of life is damaging (Agho, 2011 ). As shown in 

Nigeria there were substantial benefits of exclusive breastfeeding over partial breastfeeding The 

relative risk of death found to be 24.7 for infants not breastfed, and 3 1 for infants partially 

breastfed, compared to 1 for those exclusively breastfed 

Therefore, it is recommended that infants should be put to breast within one hour 

after birth and should not go without breastfeeding for more than three hours between feeds 

(WHO 2007) However, The rate of early breastfeeding was low among mothers tn N1ger1a, and 

the factors identified that may influence its practice have important 1mpltcat1ons for 

breastfeeding intervention programmes. Activities to promote earl) breastfeeding should be 

focused on specific groups of women and locations 1n which 1t 1s poor!) practiced In addition 

support to the mothers is necessary 
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2.17 Conceptual framework of socioeconomic and proximate determinant of neonatal

mortality adapted from Mosley and Chen. 

The conceptual framework used below was adapted from Henry Mosley and Lincon chan 

it was developed for the study of the determinants of child survival in developing countries The 

approach incorporates both social and biological variables, it also integrates exploratory methods 

employed by social and medical scientists and provides for the measurement of morbidity and 

mortality in a single variable. 
I 

The framework is based on the principle that all social and economic determinants of 

child mortality necessarily operate through a common set of biological mechanism, or proximate 

to exert an impact on mortality. the framework is intended to advance research on social policy 

and medical intervention to improve child survival. In this study not all variables in the 

framework could be utilized due to the limited information available in the NDHS data . 

• 

• 
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Figure 2 : Conceptual framework of socioeconomic and proximate determinant of

neonatal mortality adapted from Mosely and Chen.
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3.1 STUDY DESIGN 

CHAPTER THREE 

METHODOLOGY 

This study used data from the NDHS 2013 The survey was conducted by the National 

Population Co1nmission(NPC) in conjunction with the ICF macro, Calverton, rvID, USA, in 36 

states and the Federal Capital Territory. The sample for the 2013 NDHS was nationally 

representative and covered the entire population residing in non-institutional dwelling units in 

the country The survey used as a sampling frame the list of enumeration areas (EAs) prepared 

for tl1e 2006 Population Census of the Federal Republic of Nigeria, provided by the National 

Population Con1mission. The sample was designed to provide population and health indicator 

estimates at tl1e national, zonal, and state levels. The sample design allowed for specific 

indicators to be calculated for each of the six zones, 36 states, and the Federal Capital 

3.2 STUDY AREA 

The study area is Nigeria and it is administratively divided into states In turn, each state 

is subdivided into local government areas (LGAs) and each LGA into smaller (secondary and 

tertiary) localities. Nigeria has 36 states and a Federal Capital Territory (FCT) These states are 

subdivided into 774 LGAs. Furthermore, the states are regrouped by geographical location to 

form six zones, In addition to these administrative units and geographical zones, during the last 

population census in 2006, each locality was subdivided into convenient areas called census 

enumeration areas (EAs). The average number of households per EA in the corresponding 

locality frame was assigned to each EA. The EAs in Nigeria are small in size, with an average of 

211 inhabitants ( equivalent to 48 households). Since these EAs were too small to be OHS

clusters the 2013 NDHS included several EAs per DHS cluster (with a preferred m1n1mun1
' 

cluster size of 80 households 

• 
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3.3 STUDY POPULATION 

The study population are Neonates whose data were obtained from a total of 39,902 women

age 15-49 who were identified as eligible for individual interviews, and 98 percent of them were
successfully interviewed Among men, 18,229 were identified as eligible for interviews, and 95

per�ent were successfully interviewed. Thereby having a total of 58, 13 I respondents, though

response rates were slightly lower in urban areas than in rural areas as expected

For this particular study, the study population used was 31,428 women whom were
I 

sampled from both urban and rural areas in Nigeria and have experienced child birth 5years

preceding the survey whicl1 was extracted from the kids recode data, variable b6 from the 

NDHS. 

3.4 SAMPLE SIZE 

The sample size allocation features an equal sized allocation with small adjustments. Lagos and 

Kano were assigned the largest sample size, with 40 clusters each; the remaining states had either 

23 or 24 clusters each. Among the 904 clusters, 372 were in urban areas and 532 were in rural 

areas The total number of households sampled was 40,680, 16,740 from urban areas and 23,940 

from rural areas. The calculations were based on the results of the 2008 NDHS. 

3.5 SAMPLING TECHNIQUE 

The sample for the 2013 NDHS was a stratified sample, selected independently 1n three stages 

from the sampling frame. Stratification was achieved by separating each state into urban and

rural areas. In the first stage, 893 localities were selected with probability proportional to size

and with independent selection in each sampling stratum In the second stage, one EA ,vas

randomly selected from most of the selected localities with an equal probab1l1ty selection In a

few larger localities, more than one EA was selected In total, 904 EAs ,,ere selected After the

sel·ection of the EAs and before the main survey, a household l1<;t1ng operation ,,a� carried out 1n

all of the selected EAs The household listing consisted of, 1stt1ng each of the 904 ,elected E ..\_

d - 1 
· ap and a detailed sketch n1np, nncl rccord,n!.! on the hou,chold lt,t,nl.! forn1,

raw1ng a ocat1on m - .. 
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all occupied residential households found in the EA with the address and the name of the head of

the household If a selected EA included less than 80 households, a neighboring EA from the

selected locality was added to the cluster and listed completely The resulting list of households 

served as the sampling frame for the selection of households in the third stage. In the third stage 

of selection, a fixed number of 45 households were selected in every urban and rural cluster 

through equal probability systematic sampling based on the newly updated household listing 
• 

3.6 DAT A COLLECTION METHOD AND TOOLS 

The questionnaire used for this study is the Woman's Questionnaire, The content of this 

questionnaire was based on model questionnaires developed by the MEASURE DHS 

programme. The model questionnaires were modified according to the country's requirements, in 

consultation with a broad spectrum of government ministries and agencies, non-governmental 

organizations, and international donors, to reflect relevant issues such as family planning, 

domestic violence, HIV/ AIDS, and maternal and child health. A stakeholders' meeting organized 

by NPC in Abuja on March 26, 2012, provided a platform for experts to discuss the 

questionnaire extensively, and the input from this was used to finalize the survey questionnaire 

The questionnaires were then translated into three major Nigerian languages-Hausa, Igbo, and 

Yoruba-and were pretested, refined, and finalized for the survey. 

The data file "kids recode" NGKR6ADT.ZIP obtained from the women's questionnaire 

was used for this study. It was downloaded from the national population commission website 

.lll)1'lv.populatio11.gov.11g. the data from the NDHS was weighted before using, by making use of 

the .s,y command provided by the Stata software. The data had to be weighted due to the 

sampling variability during the survey as more respondents were sampled in the rural areas than 

those in the urban areas, hence unequal sampling 

• 

\ 
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3.7 VARIABLES 

3.7.1 OUTCOME VARIABLE: 
• 

Neonatal mortality is the outcome variable as reported by the mothers who participated in the
study which was defined during the data collection as the probability of dying within the first

month of life. The variable utilized after weighting was b6 defined as age at death as reported by

the motllers that were interviewed which was recorded from those that reported death of child on

tl1e day of birth to those that died on 4years later.

The variable b6 was recoded to a dichotomous variable b117 where death from day I to the 

28t!1 day was recoded to I "success" and those that survived after the 28th day to 4years was 

recoded to O "failure" 

3.7.2 EXPLANATORY VARIABLES: 

The explanatory variables included socio-demographic, Proximate and socioeconomic 

variables. These variables were derived from the child survival framework designed by mosley 

and chen in 1984,these variables were diagnosed for possible association with neonatal mortaltty 

Information available in the NDHS 2013 was taken into account in the development of this 

framework. 

INDIVIDUAL LEVEL DETERMINANTS 

These are variables related to the woman and her baby, they include factors were categonzed 

into six groups. maternal, neonatal, paternal, antenatal, delivery, and postnatal factors Maternal 

factors consisted , maternal age(vOJ 3), parity(v201), maternal occupation(v-17). maternal 

education( v J ../9), breast feeding(,n../) and preceding birth interval(b 1 1) sex of ch1ld(b4 ). birth 

order(bord), multiple pregnancy(bO) and birth weight(m 19) was examined to assess the effects of 

neonatal factors while paternal factors entailed paternal occupat1on(v70�) and education(, 701 ). 

ethnic group(v 131) and husband's age(v730)

Maternal up take of antenatal( m 14 ), delivery( n1 l ") and postnatal health care

· ( 71) sscsscd by cons1dcr1n11111ntc1nnl hcahh scckin� behnv1or \laternal health
services m were a . · o -
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• 

seeking behavior was accessed by combining maternal characteristics such as having a

healthcare card, having received tetanus toxoid, having received antenatal care, having delivered

in a health facility and having heard about family planning To evaluate the wealth index of the 

households an asset based approach was applied by NDHS Household properties such as radio, 

car, and other features within the house such as water source, toilet facility and roof/floor type 

will be used to evaluate the wealth index of the house hold using principal component analysis 

PCA. Asset-based methods have previously been applied by the World Bank and other studies to 

estimate wealtl1 status. 

SOCIO-ECONOMIC DETERMINANTS 

Tl1e socioeconomic determinants included in this study was assessed by considering the 

status of economically disadvantaged community in which the participants were dwelling it was 

operationalised by utilizing four factors; place of residence(v025),proportion of illiteracy(v 155), 

literacy(vf 55) and region of the country(vJOJ) which they live was applied to generate 

socioeconomic disadvantage and privileged categories and subsequently classified into low, 

moderate and high deprivation categories. 

3.8. DAT A PROCESSING 

The data analysis was done using ST AT A 12. 0 statistical software package. The first stage of 

the analysis involved weighting The NDHS data which is a complex data, meaning that the 

sampling done during the execution of this survey was not evenly distributed i e the rural areas 

were oversampled while the urban areas where under-sampled hence to correct for this anomal} 

the kids recode data had to be weighted before further analysis 

The ST AT A 12 o was used to used to declare the data as a survey data b} using the Sl'\ 'it!/

command 

Procedure 

1 Weight specify your weight varit1blc \Vas specified- vOOS/1000000
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2 Cluster: primary sampling unit or enumeration area· vOO 1 

3. Strata: strata variable was created by using the region variable= v022

STAT A command: svyset [p,v-\,veightJ, ps,,(vOOJ) strata(v022) 

Some variables were further categorized into categories that would make analysis and 

interpretation of the results more meaningful. That is, some variables were re-categorized by 

merging groups which were similar but had very small numbers of observations within them. 

For instance mother's education which initially had 4 categories (1 No education, 2 Primary, 3

Secondary, 4 Higher) was recoded into 3 categories (1 No education, 2 Primary, 3 Secondary or 

more). The sa1ne procedure was applied to the Religion variable where 'Catholic and other 

Christian' was merged into a single 'Christian' group; for the Birth size variable, birth sizes from 

0 7kg to 2.4kg were coded as 1, while those weighing between 2.5kg to 4kg were coded as 2 and 

those who weighed larger 4kg were coded as 3 for the Place of delivery variable, 'Government 

hospital, health center and health post' were merged into 'Government Health Facility' and for 

Delivery Assistants variable, 'Nurse/Midwife, Auxiliary Nurse and doctor were merged into one 

group(professional) while traditional birth attendant, relatives, friends and other where merged 

into a single group (unprofessional). Continuous variables like maternal age at birth were also 

categorized into 3 groups; less than 20 years, 20 to less than, 34 years and 35 years or more

3.9 DATA ANALYSIS 

There were three stages in the analysis of this data. These include descriptive statistics, bi-

variate analysis, and multiple logistic regression. 

These stages are described below: 

3.9.1 : Descriptive statistics to examine the distribution of the study participants 1n terms of

socio-demographic variables of interest in this study Frequency tables \vere used to summarize

the study participants' characteristics and proportion of neonatal deaths across selected \'ar1able

• 

categories 

Ch. was used to examine the relationship bct,,ccn each variable of interest
3.9.2 1-square · 

bl neonatal n,ortnlity (coded a5 zero 1f child i;un I\ cd the neonatal period
and the outcome var1a c -

36 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



and one if child died within this period) A p-value of O 05 was considered statistically 

significant at 95% confidence level 

The next stage involved the use of multivariate logistic regression, this approach is useful in 

assessing the-effect of our explanatory factors (socio-economic and proximate factors) on 

neonatal mortality, having controlled for the significant socioeconomic and maternal factors as 

well as important proximate determinant. 

3.9.3 Multivariate logistic regressio11 model.

Tl1e third stage of the analysis is the running of the multivariate logistic regression test 

At. this point all the independent demographic, socio-economic and individual variables are 

looked at together in relation to the dependent variable, neonatal mortality. This is done to 

determine the extent to which all the variables that have an impact on neonatal mortality are 

dependent on each other's presence. This method tests for confounding. The logistic regression 

using The STAT(versio11 12. 0) statistical package will be utilized to reports odds ratios, which 

explain the nature of the relationship between each independent variable and the dependent 

variable in the presence of the other independent variables. Both the bivariate and multivariate 

logistic regression tests are run at 5% significance levels and the p-values and confidence 

intervals are analyzed for statistical significance for each independent variable 

The model of the multivariate logistic regression is. Y= BO+ BJXJ+B2X2+B3X3 ..... +E (Bender 

and Grouven, 1997) 

Y= Dependent/Outcome variable 

Bo . Intercept 

B ( I /2/3/ ) = Regression Coefficient

X ( I /2/3/ ) = Independent Variable

E=Error 
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Table 3.10: Description of variables used in the analysis

Variables 

Community level factors 

Type of residence 

Region 

Literacv 

Wealth index 

Proximate factors 

Maternal age 

Age at first birth 

Maternal education 

Working status 

Marital status 

Parit)• 

B1rtl1 interval 

Breast feeding 

Health seeking 

Desire for child 

Paternal age 

Paternal occupation 

Paternal education 

Ethn1c1ty 

Sex of child 

Birth order 

Birth \Ve1ght 1n kg 

Tv.:1n birth 

Place of delivery 

Description and categorization 

l =rural 2=urban

l =north central 2= north-east 3=north-,vest 4=south-east

5= south-,vest 6=south-south. 

I =ill iterate 2=literate 

l =poor 2 -average 3=rich

1=15-24 2=25-34 3=35-49 

1=<20 2=20-29 3=30-39 4= >40 

l = no education 2=prirnary 3=secondary 4=higher

1 =not ,vorking 2=\vorking 3=missing 

1 =married 2=not married 

1 =single-parous 2= no of birth bt,v 2-4 3=no of births >=5 

1=<24 months 2=24-35rnonths 3= >35months 

l=yes 2=no 

1 =visited health facility in the last 2 months 2= no v isits 

l = ,vanted then 2= ,vanted later 3=\vanted no more 4=rn1ssing

1=16-27 2=28-45 3=46-60 4=60-99 

!=unemployed 2=\vhite collar(serv1ce & managenal) 

3= farn11ng(self employed and employee) 4=manual 

1 =no education 2=pnmary 3=seconda11 4=h1ghcr 

!=Hausa (Fulani and Kanun) 2 Yoruba 3=1gbo 4=others 

1 =male 2=female 

l=lst child 2=2nd-3rdcluld 3=4th-6thch1ld 4 cc.>7th child 

I =<2 5kg 2=2 'i-4000kg 1 4000kg 4=not ,, 1:1ght ... m1ss111g

I =single birth 2 rnult1plc b1rth1; 

1 hon1c dchvcn 2 hcnlth fac1ht, � nu!--.111s 
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Placed on chest after delivery 

Mode of delivery

Dehve11· assistant 

Antenatal care 

• 

• 

I =yes 2=no 3= rruss1ng 

l =caesarean section 2=vaginal delivery

1 =nurses and doctors 2=home and non professional attendant 

l = attended antenatal 2=d1d not attend

• 
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CHAPTER FOUR 

Results 

4.1: Neonatal mortality rate for Nigeria using the NDHS 2013

data 

The inclusion of variables in this study was partly guided by the Mosley and Chen 

conceptual framework previously used in si1nilar studies (Mosley 1984) A total of 31482 

women who have ever given birth in the five years prior to this survey participated in this study, 

they had a mean age of 29±7years and reported 1189 neonatal deaths representing a neonatal 

mortality rate of 3 7 / l 000(3 5. 7-40. 0) in Nigeria, based on the report of the DHS statistics . 

• 
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4.2 Frequency distribution of children that died during the neonatal period

The graph(figure 3) below shows the distribution of neonatal death, the day of death of the

newborn. The highest mortality occurred on the early days of birth as over 500 of the 1189 

deaths occurred on tl1e day of birth and 24hours after birth( day0-1 ). There was a gradual decline 

in the number of death as the day progressed . 

• 

• 

• 

I 

• 
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Figure 3: FREQUENCY DISTRIBUTION OF CIDLDREN THAT DIED DURING

THE NEONATAL PERIOD. 
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• 

4.3: FREQUENCY DISTRIBUTION OF WOMEN BY SELECTED SOCIO­

DEMOGRAPHIC VARIABLE. 

The table 4.1 below shows the distribution of women who had delivery within the last five 

years prior to the survey by selected socio-demographic characteristics Their mean age was

29±7years as majority (74%) were below the age of 35years,95 26°/4 were married and 70 61%

were employed. 67% of the women were rural dwellers and 31.47% are from the north western 

region of the country. 

The educational status of the respondents were; 46. 9% had no education, 20 43% had primary 

education while 32.68% had secondary education and above. A large proportion of the women

were poor(45.94%) and 1nost of them(97.92) were not registered under the national health

insurance scheme(NHIS) . 
. 

• 
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Table 4.3 frequency distribution of women by selected socio-demographicvariables 
Variable 

Mothers age 
15-24

25-34

35-49

Education 
No· education 
Primary education 
Secondary or higher 
Marital status 
Married 
Unmarried 
Religion 
Christian 
Muslim 
Traditional 
Reside11ce 
Rural 
Urban 

• 

Geopolitical zone 
North central 
North east 
North west 
South east 
South south 
SotJth west 
Wealth index 
Poor 
Average 
Rich 
Employment status 
Employed 
Unemployed 

• 

Polygamous union 
Yes 
No 
Covered by NHJS 
Yes 

No 
M1ss1ng 

Frequency

7614 

15698 

8170 

14 762 

6432 

10288 

29990 

1492 

12 654 

18 354 

474 

21131 

10351 

4614 

6517 

9906 

2816 

3747 

3882 

14462 

6272 

10748 

22229 

9253 

9953 

20037 

536 

30826 

120 

44 

Percentage 

24.19 

49.86 

25 59 

46 89 

20 43 

32.68 

95.26 

4 74 

40.19 

58.30 

1 5 1 

67.12 

32 88 

14.66 

20 70 

31 47 

8 94 

11 90 

12 33 

45 94 

19 92 

34 14 

70 61 

29 39 

33 19 

66 81 

I 70 

97 ()1 
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4.4 Neonatal mortality rates by socioeconomic characteristics of the mothers.
Table 4 2 l below shows the neonatal mortality rates by socioeconomic status of the

mother Neonatal mortality rates were high in rural areas 41 1(38 5-43 9) compared to those in
urban region 30.8(27.5-34.3) According to geopolitical zone the north western zone had the
highest mortality rates 45.5(41.3-50.0) of all the six geopolitical zones and the lowest was from
south-south 30 42(25.1-36.4). Mortality rates was high among the poor mothers 42 9(39 6-46 4)
compared to the rich mothers 31.7(29.2-35.9)

• 

• 

• 

• 
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Table 4.4 : Nematal mortality rates by soci>economic variables

• • 

Soc1oeconom1c 
variable. 
Comn1unity level 

Place of residence 

Urban 

Rural 

Geopolitical zo11e 

North central 
North east 
North west 
South east 
South south 
South west 
Wealth index · 

Poor 
Average 
Rich 
Literacy 

Literate 
Illiterate 

• 

• 

• 

Total live 
birth=31428 

10351 

2113 1 

4614 

6517 
9096 

2816 
3747 
3882 

14462 
6272 
10748 

20328 
11154 

46 

Neonatal 
mortality=l 189 

319(26 83) 
870(73.17) 

156(13 12) 

253(21'.28) 
414(34.82) 
112(9 42) 
114(9 .59) 
140( 11. 77) 

621(52.23) 
227( 19.09) 
341(28.68 

827(69 55) 
362(30,45) 

NMR (95°/oCI> 

30, 8(27 5 
41 I (3 8 5 

33.8(28.7-39 4) 

38 8(34.2-43 7) 

4 5 . 5 ( 4 I 3. 5 0 0) 
39 8(32 9-47 6) 

30 42(25 .1-36.4) 
36.1(30 442.4) 

42.9(39.6 
36 2(31. 7 
31. 7(28 5

40 7(38.0 
32.5(29 2 
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4.5 NEONATAL MORTALITY RATES BY INDIVIDUAL LEVEL 

FACTORS 

4.5.1 Neonatal mortality rates by maternal factors 

·The NMR for neonates born to mothers between the ages of 15-24 was higher 4 7 9(2 5-5 3 I)

compared to mothers who were in older age groups(35-49), 40.5(2.1-45 0). Women who had 

their first birth at an older age(30-39) had a NMR of 40.+(27.6-56.2) as compared to younger 

women 20-29 who had a NMR of 36.0(32.7-39 50) 

Women who had only primary education recorded a higher NMR than women who 

attained university educational level (NMR:42.6vs3 I .3 ). Neonates whose mothers were not 

working had a slightly higher NMR than those who were who were working(NMR 38 5vs37 3) 

There was a significant difference in the NMR of those registered under the national health 

insurance scheme and those who di� not (38. l vs 22.4). Women who had given birth to more 

than five children had a higher NMR ( 41.5)than those who had just one birth (3 7 I) Women that 

had a birth interval less than 24 months had a higher NMR compared to those who had birth 

interval between 24-35 months(30.9).Neonates who not breastfed experienced a higher NMR 

than those who were breast fed by their mothers(NMR:38 3vs21 7), mothers who had a low 

hea.lth seeking behavior recorded a greater NMR 40.5 than those who had a high health seeking 
behavior(3 l .  7) 

• 

• 
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TABLE 4.5.1 NEONATAL MORTALITY RATES BY MATERNAL FACTORSMaternal factors 
Total live Neonatal mortality NMR(95¾CI) 

Maternal age 

15-24 
25-34 
35-49 
Age.at first birth 
<20 
20-29 
30-39 
>40
Education 
No educntion 
Pri1nnry 
Secondary or higher 
\Vorking status 
Not ,vorking 
Working 

• 

Missing 
Religion 
Christian 
Islan1 
Trnditionahst 
Polygamous union 
Yes 
No 
NHIS coverage 
Yes 
No 
Missing 
medical autonomy 
Yes 
No 
Marital status 
Mnmed 
Not married 
Parity 
1 
2-4 
>or =5
Birth interval
<24
24-35
>35
Breastfeeding
Yes
No
Health seeking
High
LO\\ 

m1ss1ng 
Desire for child 
Wanted then 
Wanted later 
Wanted no more 

• 

births::=31428 1189 

7614 
15698 
8170 

18665 
12009 
797 
11 

14762 
6432 
10288 

9099 
22229 
154 

12654 
18354 
474 

9953 
20037 

536 
30826 
12 

10874 
19116 

29990 
1492 

3624 
14966 
12892 

5817 
9868 
15797 

30086 
1396 

9765 
21560 
157 

9663 
16870 
4778 
171 

342(28 76) 
516(43 40) 
331 (27.84) 

725(60.98) 
432(36.33) 
32(2.69) 
0(0.00) 

593(49.87) 
274(23.04) 
322(27.08) 

350(28 12) 
830(69.81 )) 
9(8.34) 

460(38.69) 
710(59.71) 
19( 1.59) 

387(34.71) 
728(65 29 

12( I O 1) 
1176(98 91) 
1(0.08) 

753(67.53) 
362(32.47) 

1115(93.78) 
74(6.22) 

135( 11.35) 
519(43.65) 
535(45 00) 

314(26.41) 
305(25 65) 
570(47 94) 

654(55 00) 
535(45 00) 

310(26.07) 
873(73.42) 
6(0 50) 

531(44.66) 
516(43 40) 
138(1161) 
4(0,34) 

48 

47 9(2 5-53 I) 
32 9( 1 4-35 7) 
40 5(2 1-45 0) 

38.8(36.1 
36.0(32 7 
40 2(27 6 
38 8(36 1 

40.2(37 I 
42.6(37 8 
3 I 3( I 7 

38.5(34 6-42.6) 
37.3(34.9-39 9) 

36.4(33.2-39.8) 
38.7(35 9-41.60 
40 I (24.3-6 I 9) 

38 9(35.2 
36.3(33.7 

22.4( 11.6-38 8) 
38.1(36 3-40 3) 

69 2(64.5-74.2) 
18 9(17 1-3.0) 

37.2(35.1-42.1) 
49 6(39.1-45 3) 

37 1(31 2 
34 7(31 8 
41 5(38 1 

54(48 3 
30 9(27 6 
36 1(33 2 

21 7(20 1-23 4) 
38 3( '\57 6-409 3) 

317(283 
40 5(37 9 

2 3(50 5
,o .5(2S 0 
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• 

4.5.2 Neonatal mortality rates by paternal factors

In this study it was found that neonates born to younger fathers( I 6-27) had higher NMR

compared to matured fathers (60-99), (Nfv{R 48 4vs33 7) women who were married to

uneducated men reported a higher NMR than those who were married to men with university 

education(NMR:42.1 vs27 9).Neonates who were born to I-Iausa fathers had a higher NMR

compared to those married to Yoruba's (NMR.39.7 35 5) . 

• 

• 
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• 

Table 4.s.2 Neonatal mortality rates of paternal factors

Characteristics Total live Neonatal mortality NMR 
births=3 l 428 1189 (95%CI) 

paternal factors 
Age 
16-27 2150 104(9.33) 48 4(39 7-58 3) 28-45 20639 731(65.56) 35 4(32 9-38 0) 46-60 6104 243(21.79) 39.8(35 0-45 0) 
60-99 1097 37(3.32) 33. 7(23.8-46 2)
Occupatio11 
unemployed 464 13( 1 12) 28 0( 15.0-47 4) 
wf1ite collar 9761 341(29.42) 34 9(31.3-38 8) 
farn1ing 11286 464(40.03) 23.3(20. 7-26.4) 
manual 9367 341(29.42) 36.4(32.7-40 4) 
Education 

• 

No education 11903 501(43.23) 42. 1(38.6-45.9)
Primary 5985 242(20.88) 40.4(35.6-45 7)
Secondary 9009 305(26.3) 33.9(30.2-37 8)
Higher 3981 111(9 58) 27.9(23.0-33 5)
Ethnicity 
Hausa 13935 553(3,77) 39 7(36 5-43 1) 
Yoruba 12947 459(3.55) 35 5(32.3-38 8) 
Igbo 3414 130(3.81) 38.1(32 1-45 1) 
Others 1186 47(3 96) 45 3(34 1-28 0) 
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4.5.3 Neonatal mortality rates by delivery factors 

Women who delivered at home had a higher neonatal mortality rate than those who 

gave birth in a health facility(NMR:36.9vs35 4) also women who placed their neonates on their 

chest recorded lower NMR (23.4) compared to women who did not place the neonate close 

their chest(37.9).Neonates delivered by cesarean section had a higher N1v1R than those born 

vaginally(NMR:72.8vs2 l.3) 

• 

• 

• 
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Table4.5.3: Neonatal mortality and delivery factors

Characteristics 

Delivery factors 

Place of delivery 

Home • 

Healtl1 facility 

Placed on chest 

Yes 
No 
Mode of delivery 

• 

Caesarean section 
Normal delivery 
Delivery assistant 

Professional 
Non professional 

• 

Total live 

births==J 1428 

19619 

11553 

1370 

29759 

659 

30823 

3054 

28428 

Neonatal n1ortality 
1189 

725 

409 

32 

1129 

48 

1141 

136 

1053 

52 

NMR(95°/oCI) 

36.9(34.4-39 7) 

35 4(32 1-38.9) 

23 4(16.0-32.8) 

37 9(35.8-40 2) 

72 8(54.2-95 4) 

2 1 3 ( l 9 7-23 1 ) 

44.5(37.5-52 5) 

37 0(34 9-39 3) 
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4.5.4: Neonatal mortality rates by health system factors
Mothers who were aware and well informed about health issues experienced

a lower neonatal rate 33 1(29 7-37 O) than women had no awareness about maternal
issues92. 9(87 .1-98 9) also women who had limited resources experienced slightly higher
neonatal mortality rate38.5(35.5-41.8) than women who had resources37 2(34 4-40.2) Mothers
who were knowledgeable about maternal health reported slightly lesser NMR 25 6(22 5-29 1)
than mothers with no knowledge 27.8(23.0-33 2)

• 

• 

I 
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Table 4.5.4: Neonatal mortality rates of health system factors.

• • 

Character1st1cs 

Health system factor 
A\vareness 
Yes 
No 

Missing 

Resources available 
Yes 
No 
Missing 
Distance to HF· 
far 
near 

• • 

m1ss1ng 
Attitt1de o f l1x staff 
Professional 
Unprofessional 
Missing 
Knowledge 
Yes 
No 
Missing 

• 

Total Live 
birth= 
31428 

9429 

9429 

19 

16881 

14449 

152 

10063 

21295 

124 

26258 

5071 

153 

9211 

4180 

139 

Neonatal mortality NMR 

Yes=ll89 (95%CI) 

313(26.32) 33.1(29.7-37.0) 
876(73 68) 92. 9(87 I -98 9)
0(0 00) 

628(52.82) 37.2(34.4-40 2) 

557(46.85) 38.5(35 5-41 8) 
4(0.34) 36.1(32.5-39 9) 

363(30.53) 36.1(32.5-40 0) 
8 I 9(68.88) 38.5(35 9-41.1) 

7(0 59) 

992(83 .41) 37 8(35 5-40.2) 

190(15 98) 37.5(32.4-43 I) 

7(0.48) 

236(2.56) 

116(2. 78) 25.6(22.5-29 1) 

4064(97.22) 27 8(23.0-33 2) 
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. 4.5.5 Neonatal mortality rates by neonatal factors 

In this study the NMR for male neonates was greater than the female

neonates(NMR 42 4vs32.6 )it was observed that neonates who were 1n the 7th birth order had a 

greater NMR ( 4 7 7) compared to neonates in the 4th-6th birth order that recorded a Nrv1R of

(32.8) Babies who their mothers perceived them to be small in size had a NMR of 99 l( 6 8-

1 l 3) compared to the larger neonates 27 8( 1.4-30 7) Mothers who had multiple birth had a 

higher NMR.(3 3 l) compared to those who has singleton births( 16 5) 

• 

• 
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Table4.5.5: Neonatal mortality rates of neonatal factors
· Characteristics 

· Neonatal factors

Sex of child 

Male 

Female 

Birth order 

I 

2-3

4-6 

>7

Size of child 

Large 

Average 

Small 

Child is twin 

Yes • 

No 

• 

• 

Total Live 
birth= 
31-'28 

15965 

15517 

6109 

10074 

9971 

5328 

13589 

15976 

1917 

30384 

1098 

Neonatal mortality
Yes=II89 

683(57.44) 

506(42 56) 

286(24.05) 

322(27.08) 

327(27.50) 

254(21.36) 

3 78(31. 79) 

621(52 23) 

190(15.98) 

1007(84.69) 

182(15.31) 

56 

NMR 

(95°/oCI) 

42. 7(39. 7-46 0) 

32.6(29.9-35 5) 

46 8(41.7-52.4) 

42.0(28.6-35 6) 

32.8(29.436 5) 

47. 7( 42.1-53. 7) 

27.8(1 430 7) 

3 8 9( I. 5-41 9) 

99. 1 ( 6 8-1 I . 3)

33.1(31.2-35.2) 

16.5(144.2-189.1) 
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• 

4.5.6: Neonatal mortality by antenatal care factors
Mothers who did not utilize antenatal care services had greater neonatal mortalityrates46.3( 43 .3-49 5) compared to mothers who attended 26.4(2 8-29.J)similarly mothers who did not vi sit any health facility after birth had a higher NMR 43 .4( 41 0-46.0) compared to those whoattended health care after birth 12.3(1.4-15.5) .

• 

• 
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Table 4.5.6 : Neonatal mortality rates by antenatal care factors

• • Character1st1cs 

• Antenatal care
Yes

No

Postnatal care 
yes 

No 

• 

• 

• 

Total 

13530 
17952 

5754 

25728 

Neonatal mortality 
Yes= ll89 

357(30.03) 
832(69.97) 

71(5 97) 
1118(94 03) 

58 

NMR 

(95°/oCI) 

26 4(23 8-29 3) 
46 3( 43 3-49 5) 

12 3 ( 1 4-1 5 5) 
43 4( 41.0-46.0) 
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4.6 Kaplan-Meier survival curve for children before tbeir 28th birthday(neonates) in Nigeria,2013. 
The graph(figure 4) below shows the probability of a neonatal death within the first 28days oflife. The graph slopes slowly from day I with a probability of dyeing at O 95 to O 90 on day I 0and O 85 by day 20 
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Figure 4: Kaplan-Meier survival curve for children before their 28th birthday
(neonates) in Nigeria,2013. 
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4.7: Association between neonatal mortality and community level
determinants. 

Table 4 S below shows that there is a significant association between residence and

neonatal death , it is observed that women in the rural areas experienced 73 2% of the total

neonatal death compared to women living in urban residence(26 8%) which was significant at

<O 001 According to geopolitical zone women in the north west reported the highest percentage 

of neonatal deaths(34.8°/o) compare to women in the south south region of the country that 

reported the lowest percentage(9 6%) which was statistically significant at O 025 Wealth index 

and literacy levels also showed statistical significant relationship with neonatal mortality 

• 

• 

• 
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Table 4· 7: Association between community level factors and neonatal

mortality. 

Community level Total= 
factors 31428 

Place of residence 

Urban 10351 

Rural 21131 

Geopolitical zone 
North central 4614 

North east 6517 

North west 9096 

s·outh east 2816 

South south 3747 

South west 3882 

Wealth index 
Poor 14462 

Average 6272 

Rich 10748 

Literacy 
Illiterate 20328 

Literate 11154 

• 

Neonatal mortality 
Yes=l 189 No=30293 

x
i p-value 

319(26.8) 10032(33 I) 

870(73.2 20261(66.9) 20.4933 <0.001 

156( 13 I) 4458(14.7) 

253(21.3) 6264(20.7) 

414(34.8) 9492(31.3) 

112(9.2) 2704(8.9) 

114(9.6) 3633(12 0) 

140(11 8) 3 742( 12.4) 12 79 0.025 

621(52.2) 13841(45.7) 

227(19.1) 6045(20 0) 

341(28.7) 10407(34.4) 21 87 <O 001 

827(69.5) nl9501(64.4) 

362(30.4) 10792(35 6) 16.25 <O 001 
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I 

4.8 Association betw een proximate determinant and neonatal
mortality 

4.8.1: Association betw e t e n ma ernal factors and neonatal mortality

Among the 31428 women that have ever experienced child birth 5years prior to this study, 

a significant relationship was observed between their age range and neonate death(<0.001) as it 

is shown that women between the age 25-34 reported higher mortality(60 81 %) compared to 

those in the older age group 35-49(0 50%). A significant inverse association was observed 

between the educated mothers and neonate death as mothers with no education reported the 

highest mortality (49.87%) compared to mothers who, attained higher education(3.95%) 

A direct relationship was noted between the number of births a woman has had neonate death as 

the percentage of neonatal mortality markedly increased among women who reported more than 

five births(45%) compare to the single-parous mothers (11.35%) which was significant at 
. 

<0.00 I .Birth interval and breast feeding were observed to have a strong association with 

neonatal death (<0.001) as those with preceding birth greater than 35months experienced 47 94% 

of the total neonate death while those less than 24months reported 26.41 %.similarly women who 

reported breastfeeding their babies had 55% mortality and those who dint breast feed their 

babies also reported markedly high neonatal death( 45%). 

Women categorized as having a high health seeking behavior reported less neonate death 

(26.07%) compared to those who have a low health seeking behavior 73 42% significant at 

<O 001 
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Table 4.8. l Association between maternal factors and neonatal mortality
" Maternal factors 

variable 

Mnfemal age 
15-24
25-34
35-49
Age at first birth
<20
20-29
30-39
>40
Education
No education
Pri1nnry
Secondnry or higher
Working status
Not ,vorktng
Working
Missing
Religion
Chnstinn
Isln111
Trnditionnlist
Polygamous union
Yes
No
NHIS coverage 
Yes 
No 
M1ss1ng 
medical autonomy 
Yes 
No 
Marital status 
Married 
Not 1narr1ed 
Parity 

2-4
>or =5

Birth inten·al
<24
24-35
>35
Breastfeeding 
Yes 
No 
Health seeking 
�hgh 
Lo" 

m1s 1ng 

Dc!ilrc for child 
Wonted then 
Wonted lo1cr 
Womc:<l no 111ore 

_M1ss1ng 

Totnl=31428 

7614 
15698 
8170 

18665 
12009 
797 
1 I 

14762 
6432 
10288 

9099 
22229 
154 

12654 
18354 
474 

9953 
20037 

536 
30826 
12 

10874 
19116 

29990 
1492 

3624 
14966 
12892 

5817 
9868 
15797 

30086 
1396 

9765 
21560 
157 

9663 
1614711 
4778 
17 I 

Yes=l 189 

342(28.7) 
516(43.4) 
331(27.8) 

725(60.9) 
432(36.3) 
32(2.6) 
0(0.0) 

593(49 9) 
274(23 0) 
322(27 1) 

350(28. I)
830(69.8) 
9(8.3) 

460(38.69) 
710(59.71) 
19(1.59) 

387(34.71) 
728(65.29 

12(101) 
1176(98.91) 
I (0.08) 

753(67.53) 
362(32.47) 

1115(93.78) 
74(6.22) 

135(11 35) 
5 I 9(43.65) 
535(45.00) 

314(26.41) 
305(25.65) 
570(47 94) 

654(55.00) 
535(45 00) 

310(26.07) 
871(73 42) 
6(0 50) 

5l1(4·166) 
516(4140) 
(JR(ll61) 
•1(0 'I)

Neonatal mortality 

64 

7272(24.0) 
15182( 50. I ) 
7839(25.9) 

I 

17940(53.0) 
11577(38.2) 
765(2.5) 
11 (0.0) 

14169(46.8) 
6158(20 3) 
9966(32.9) 

8749(29.40) 
21399(70.6) 
145(2.4) 

12194(40.3) 
17644(58.2) 
289(1.0) 

9566(33.1) 
19309(66 9) 

542( I. 7) 
29650(97 9) 
119(0.4) 

183363(63.6) 
10512(36.4) I 

28875(95.3) 
1418(4 7) 

3489(11 50) 
14447(47 7) 
12357(40.8) 

5503(18 2) 
9563(31 6) 
15227(50.3) 

29432(97 2) 
861(2 80 

9455(' 1 20 
206�7( ,;g ') 
151(0 5)

9112('0 :?) 
t6lS4(,IO) 
164fX I� 1)

167(0 6) 

No=30293
r-value

22 765 <O 001 

2 384 0 503 

21 385 <0.001 

2 046 0.360 

1.392 0 707 

1.208 0.272 

6.473 0 039 

7 206 0 007 

6 031 0 014 

8.894 0 01:? 

52 94S <I) 001 

<0001 

14 15 <0 001 

1 I\ �52 <O 001 
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• 

4.8.2: Association between paternal factors and neonatal mortality .

Educational status of the fathers of the neonates showed a statistically significant

relationship with neonatal death( <O 001 ), women who were married to men with no education

had higher proportion of neonatal mortality(43 23°/o) compared to women who were married to

educated men(9 58%) 

• 

• 
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Ta hie 4.8.2: Association b 

Characteristics Total 

paternal factors 

Age 

16-27 2150 

28-45 20639 

46-60 6104 

60-99 1097 

Occupation 

unemployed 464 

white collar 9761 

farming 11286 

manual 9367 

Education 

No education 11903 

Primary 5985 

Secondary 9009 

Higher 3981 

Ethnicity 

Hausa 13935 

Yoruba 12947 

Igbo 3414 

Others 1186 

• 

• 

I 

etween paternal factors and neonatal mortality.

Neonatal mortality 
Yes=ll89 No=30293 

104(9 3) 2046(7 1) 
731(65.6) I 9908(69.0) 
243(21.8) 5861(20 3) 
37(3.2) l 060(3. 7)

13( I 12) 451(1 5) 

341(29 4) 9420(31. 7) 

464(40 0) 10822(36.4) 
• 

341(29.4) 9026(30 4) 

501(43.2) 11402(38.4) 

242(20 9) 5743(19.3) 

305(26.3) 8704(29 3) 

111(9.6) 3870(13 0) 

553(56.2) 13382(96.0) 

459(3.6) 12488(96. 5) 

130(3.8) 3284(96.2) 

47(4.0) 1139(96 0) 

66 

x
2 

7 763 

7.342 

21 874 

3 441 

p­
value 

0.051 

0 062 

<O 001 

<O 329 
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4.8.3: Association between neonatal factors and neonatal mortality.

Table 4 6 2 below showed a significant relationship between gender of the baby and 

mortality( <O 001) as male neonates were observed to die more ( 5 7 4%) than the females 

(42 56%) There was a significant increase in neonatal death as the birth order of the children 

increases, first bom's showed reduced neonate death(24%) compared to children born after the 

sec�nd birth (27 08%) at <0.001 significance level High neonatal mortality was observed 

among women that had twin births(84 69%) compared to those with single births( 1 S 31 %) which 

was significant at p<0.00 l. • 

• 

• 

• 
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Table 4.8.3 Association between neonatal factors and neonatal mortaliCharacteristics Total Neonatal Mortality x2 pvalue yes=ll89 No=30293 Neonatal factors 
Sex of child 
Male 15965 683(57.44) 15282(50.45) Female 15517 506(42.56) 15011(49.55) 22 403 <O 001 Birth order 
1 6109 286(24.05) 5823(19.22 2-3 10074 322(27.08) 9752(32 19) 4-6 9971 327(27.50) 9644(31.48) >7 5328 254(21 36) 5074(16 75) 44.27 <0.00 I Size of child 
Large 13589 378(31. 79) 13211(43.61) Average 15976 621(52.23) 15355(50.69) 
Small 1917 190(15.98) 1727(5 70) 236.08 <0.001 Child is twin 

29377(96.98) 
Yes 30384 1007(84.69) 

<O 001 
1098 182(15.31) 916(3 .02) 5 I 2.82 

No 

• 

• 
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4.8.4: Association between delivery factors neonatal mortality

A strong assoctation(<O 001) was noted between neonate death and delivery factors, as

neonates delivered at home recorded high mortality (60 98%) compared to those birthed 1n health

facility (34 40%) Similarly an inverse relationship was observed between those placed close to 

their mothers after birth compared to those who were not as 94 95% of children not placed on

their mothers chest during delivery died compared to 2 69% of those placed on the mothers

chest Babies delivered through caesarean section showed higher mortality (4 04%) compared to

those delivered normally which was statistically significant at <O 001 this observation is in 

tandem with those who were not delivered by professional assistance as they recorded a higher 

mortality (88 56%) compared to those who seek professional assistance ( 11 44%),p<O 001 

' 

• 
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I 

Table4.8.4: Association between delivery factors neonatal mortality

Characteristics Total=31428
Neonatal-mortality 
Yes==ll89 No==30293 x

i 
p-value 

Delivery factors 

Place of delivery 

Home 19619 725(61 0) 18894(62.4 
Health facility 11553 409(34.4) 1144(36 8) 
Missing 310 55(4.6) 255(0 8) 168.50 <0.001 
Placed on chest 

Yes 1370 32(2. 7) 1338( 4.4) 

No 29759 1129(95 0) 28630(94.5) 

Missing 353 28(2.4) 325(1.1) 24.623 <O 001 
Mode of delivery 

Caesarean section 659 48(4.0) 611(2.0) 

Normal delivery 30823 1141(96.0) 29682(98 0) 22.78 <O 001 

Delivery assistant 

Professional 3054 136(11.4) 2918(9 6) 

Non professional 28428 1053(88.6) 27375(90.5) 132.641 <O 001 

• 
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• 

4.8.5: Association between health-system factors and neonatal mortal.

A marked association was observed between women who were aware about health

risks and neonatal death, it was observed that as high as 73 68% of women who had no

awareness reported higher neonatal death compared to those who were aware (26 32°/o), which

was statistically significant at p<0.00 l Resources, distance to health facility, attitude of health

staff were not statistically significant but had an inverse relationship with neonatal mortality

• 

• 

• 
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Tab I e 4 8 5 · As · · 
• · · sociat1on between health-system factors and neonatal mortal.

Characteristics Total Neonatal-mortality 
Yes= I 189 No=30293 

x
2 p-value 

Health system factor 

A\vareness 

Yes 9429 313(26.3) 9116(30.1) 
No 9429 876(73 7) 21158(69.8) 
Missing 19 0(0.0) 19(0.1) 8.569 0 014 
Resources available 
Yes 16881 628(52.8) 16253(53 7) 
No 14449 557(46.9) 13892(45.9) 
Missing 152 4(0.4) 148(0.5) 0.940 0.625 

Distance to HF 
far 10063 363(30.5) 9700(32.0) 

near 21295 819(68 9) 20476(67.6) 
• • 

124 7(0 6) 117(0.4) 2.267 0 322 m1ss1ng 
Attitt1de of HF staff 
Professional 26258 992(83 4) 25266(83 4) 

Unprofessional 5071 190(16.0) 4881(16.1) 0 2810 0.869 

Missing 153 7(0.5) 146(0.6) 

Kno\vledge 
8975(97 4) Yes 9211 236(2 6) 

No 4180 116(2.8) 4064(97 2) 0 13 0 102 

Missing 139 5(3.6) 134(96.4) 

• 
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4.8.6 Association between antenatal care and neonatal mortality. 

Women that attended antenatal care were observed to experience low mortality(3 03°/o)

compared to women who did not (69 97%)sign1ficant at p<O OOl,s1m1larly there was a marked

increase in mortality among those that did not attend postnatal care(94 03°/4) compared to those 

that did not seek post natal care after birth( 4 04%) significant at p<O 00 I 

• 

I 

• 
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• 

Table 4.8.6 Association between antenatal care factors and neonatal 

mortality. 

Characteristics Total 
Neonatal mortality
Yes==ll89 No==30293 

x
i 

p-value

Antenatal care 

Yes 13530 357(3.0) 13173(43.0) 
No 17952 832(70.0) I 7120( 56. 7) 84 58 <O 001 
Postnatal care 

Yes 5754 71(5 97) 5683( 18.8) 
NO 25728 1118(94.03) 24610(81.2) 128.358 <O 001 

• 

• 
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4.9 Community level determinants of neonatal mortality.
• 

To examine the individual effects of place of residence, region and other selected community

factors on neonatal mortality, a multiple logistic regression of neonatal deaths was run over each

variable of interest while controlling for the other The results are shown in Table 3 5. geopolitical

zone, wealtl1 index and literacy were not significantly associated with deaths. The factor that was

found to be significantly associated with increased nsk of neonatal death include those residing in

rural areas whom were I 29 times more likely to expenence neonatal death than the urban dwellers

(P<0.00 l) . 

• 

I 

• 
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Table 4.9: community level determinants of neonatal mortality.

Variable Odds ratio Confidence interval p-value 
Community level 

Place of residence 

Urban* 

Rural 1 294 1. 099-1 . 5 24 0.002 

Geopolitical zone 

North central * 

North east 1.062 0 861-1312 0.573 

North west 1. 131 0.927-1378 0.223 

Soutl1 east 1 361 1 054-1757 0.018 

South south 0.944 0 736-1 212 0.656 

South west 1.253 0 984-1 596 0 067 

Wealth index 

Poor* 

Average 0.914 0.771-1 083 0.299 

Rich 0.888 0 728-1 084 0 244 

Literacy 

Literate* 

Illiterate 0.899 0.766-1 055 0 192 

*=Reference category 

I 
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4.10 Individual level d t e erminants of neonatal mortality

Long birth spacing and breastfeeding had a protective effect on the babies
survival during the neonatal t 1 . . s age, n this study 1t was found that mothers who has an interval
24-35 months (OR=0.61 p<0.001) and greater than 35 months(OR=O 55 p<O 001) between
births were respectively 39o/c a d 45o/c 1 . . . 

0 n o ess l1kely to experience neonatal death children who

wei:e breastfed(OR=0.39 p<O 001) were 61 % less likely to die during neonatal period than those 

who were not breastfed similarly female babies(OR=0.74 p<0.001) were 23% less likely to die 

before their 28th day compared to the males. There was a significantly lesser risk of neonates of 
' 

higher birth order 4-6 (OR=O 69 p=0.045) and 2-3(0R=O 61 P=O 001) as they were 31% and 

39°/o less likely to die during their neonatal period. Neonates who were within the weights 2 5-

4.0kg(OR=0.45 p<O 001) and >4 Okg(OR=0.41 P=O 025) were 55% and 59% less likely to die 

compared to babies who weighed less than 2.5kg it was noticed that infants of multiple gestation 

were 6times n1ore likely to die before they attain the age of one month(OR=S 91 p<O 00 l )  

Women who had resources at their disposal(OR=O 97, P<0.027) where 1 03 times less 

likely to loose their child during neonatal period while those in distant proximity from a health 

facility(OR-1.22, P=0.021) were 1.2 times more likely to experience neonate death In addition 
women who delivered at home (OR=l .10,P=0.08) were 1.1 times more likely to lose their child 

before the 28th day compared to those who delivered in a health facility similarly babies 

delivered by caesarean section(OR=l 8, p=0.054) were twice more likely to die in the neonatal 
period compared to those birthed by normal delivery, consequently women whose delivery \-vere 

not taken by a professional assistant were 1 4times more' likely to experience neonatal death 

compared to those attended to by skilled birth attendant(OR=l 4, P=O 013) the ut1hzat1on of post 

natal care services by women reduced the likelihood of reducing their babies during neonatal life 
compared to . those who failed to seek post-natal care(OR= 0 59, p= 0 02)(0R=O 39 

p=O 03)(0R=O 212 P<O 001) see table (4 8 1-4 8 6) 
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Table 4.10 Individual level predictors of neonatal mortality.
Variables Odds ratio 

Confidence interval P-valueMaternal factors 
Maternal age 
15-24*
25-34 0.736 0.586-0 926 0.009 35-49 0.758 0 543-1.058 0 103 Age at first birth
<20*
20-29 1.110 0.931 0 244 30-39 1 234 0.747 0.412 >40 1 

Edt1cation
No education*

0 029 Primary 1 253 1.024 
0 818 0.752 Secondary or higher 1.039 

Working status
Not working*
Working 1.037 0.890-1.21 0.639 
Parity
1* 

2-4 
• 1.038 0 757 0 818 

>or=S 1.072 0 686 0. 755
Birth interval
<24*
24-35 0.611 0.508-0 734 <O 001 
>35 0.555 O 456-0 675 <O 001 
Breastfeeding
No*
Yes 0.387 O 331-0 453 <O 001 

Health seeking
Low* 0.893 

High O 940 O 331-0 453 <O 001 

Desire for child 
Wanted then* 
Wanted later 0 524 0 453 0 130 

Wanted no more O 530 0 417 0 010 

paternal factors 
Age 

o ,s4
J 6-27* 

0 705 0 926 
0 , l � 

28-45
0 648 0 898 

'.) 076 
46-60

0 401 0 648 60-99
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• 

Individual level predictors continued Occupation 
Unemployed* 
white coll a r  
Far ming 
Manual 
Education 
No education* 
Pri mary 
Secon d ary 
Higher 
Ethnicity 
Hausa* 
Yoruba 
Igbo 
Other s 

• 

Neonatal factors 
Sex of child 
Male* 
Fe male 
Birth order 
I* 
2-3

4-6 

>7

Size of child 
Large* 
Aver age 
Small 
Child is twin 
No* 
Yes 
Health system factor 
Awareness 
No* 
Yes 
Resources available 
No* 
Yes 
Distance to HF 
Near* 
Far 
Attitude of HF staff 

Profession al "'

L,nprofcss1onal 

0 926 

0.897 

0.648 

0.971 

0.843 

0.769 

0.674 

0.543 

1.232 

0.736 

0.614 

0.686 

0.910 

1.27 

1.94 

5 92 

0 997 

0 971 

l 22

0 936 

0 705 

0 648 

0.401 

0 793 

0 670 

0 563 

0 453 

0 652 

0.44 

0 642-0 842 

0 463 

0 464 

0.623 

0 968 

0.248 

4 746-7 386 

0 012-0 769 

0 012-0 769 

1 031-1 451 

0 769-1 139 

79 

0 362 

0 425 

0 269 

0 778 

0 122 

0 095 

0.031 

0.345 

0.442 

<0.001 

0 001 

0.045 

0 997 

0.002 

<O 001 

<O 001 

0 975 

0 0:!7 

0 021 
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Individual level predictors continued
Delivery factors 
Place of delivery 

Home* 
Health facility 1.102 1 071-1 139 0 008 
Placed on chest 
Yes* 
No 0.794 0.531-1 187 0.054 
Mode of delivery 
Normal delivery* 
Caesarean section 1.807 0.992-2.715 0 005 
Delivery assistant 
Professional* 
Non professional 1.396 1.072-1.817 0 013 

Antenatal care 
Yes* 
No 1.075 

Postnatal care 
0 899-1.285 0 427 

Yes* 
No 1.798 l 181-2 72 0 006 

• 

*=Reference category 

• 
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CHAPTERS 

DISCUSSION CONCLUSION AND RECOMMENDATIONS
5.1 DISCUSSION

The study examined the influence' of community(socio-economic),
proximate(individual) and demographic characteristics of mothers on neonatal mortality in
Nigeria. A secondary analysis of women who had child birth five years prior to the time of
survey was conducted using the 2013 Nigeria Demographic and Health Survey (NDHS) data
The explanatory variables derived from the conceptual framework of child survival by Mosley

and Chen (Year I) The first publication that examined neonatal mortality in Nigeria using a

nationally representative sample NDHS 2008 was by Osita et al (2014), The neonatal mortality

rate in Nigeria is 3 7 /1000 with most of the deaths occurring in the first 24 - 48 hours of life. This 

is agreement scientific literature (Osita K.E et a/,2014) (Gbenga AK et al,2014) (Quanrul H et

al 2010). However, this has implications for policy formulation and the most critical period for 

targeting the health interventions necessary for improving neonatal survival Regional 

variations were also observed in the distribution of neonatal mortality rates across the country 

with the north western region recording the highest mortality rates in the country, similar studies 

in that region also confirmed the observation ( Mohammed B S, 2014 ) The lowest were 

recorded in the south south zone (Joshua 0.A 2010)

This study showed several factors that were significantly associated with neonatal

mortality after adjusting for confounding factors. Mother's age was a significant determinant of

neonatal mortality in this study. Women in the older age category (25-34) were 300,o less likely

to experience neonatal death compared to those in the lower age category( 15-24) v,htch 1s 1n

agreement with what was reported by, (Zwane E,2007) (Ajaar1 J 2012) ("t-.lohammed BS 2014)

have reported an association between younger maternal age and neonatal death A..stha Rama1ya

and her colleagues study 1n their study on maternal age and neonatal n1ortalit, 1n sub- aharan

Africa ( Ashat R et al 200 J) corroborated our findings 111 ,vh1ch high r 1te of neonatal death ,, a_

reported among young mothers in Afr,cn <;he cxplnrncd that , oung 111othcrs 1n 1\fr1ca ha, c

increased social and biological risk fnctors associated ,vuh neon 1tnl n1ortnlit) \nother �tud, 1n
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Zimbabwe found that mother 
. 

s who were less than 20 years of age experienced greater infant
mortality, (Huang 2008) th h ' oug another study reported that there is an increased risk of infant
mortality for mothers ove th f r e age o 35 (Mtur1 and Curtis ,1995) This phenomenon might also
be attributed to the den · t f h' si Y O t 1s age group of women in the population and not necessarily the
age of the women being a risk factor for neonatal death.

The association of sex and child survival is well reported 1n the literature. It is

confirmed in this study that female babies have 30% less likely to die during the neonatal period 

compared to the inales. Previous studies have also confirmed the high risk associated with being 

a male neonate though with diverse odds (Titaley CR et al 2007:Alonso v et al 

2006) contributing factors to this are late fetal lung development in males compared to females, 

higher prevalence of respiratory diseases in males, immuno-deficiency and congenital 

malformation.(Airokiasamus 2008; Janni 2005) . 

• 

Lack of education of mothers was observed to be significantly associated with higher 

neonatal mortality rates when compared with educated women This observation 
. . 

IS in 

consonance with other studies (Yared M el al 2011) (Deepak Paudel, et al 2013) which showed 

that education is one of the strongest influences on women's knowledge, attitudes, and behavior 

in child health' practices The mothers education plays an important role in the survival of the 

child, it was observed in this study that mothers who attained secondary educational level or 

higher reported less neonate death compared to those with no education which corroborates a 

study done by( Yared .M et al 2014) in Ethiopia that reported a strong association between 

neonatal survival and maternal education. A trend which might be due to the good health seeking 

behavior possessed by educated mothers such as taking tetanus tox1od 1mmuruzat1on during 

pregnancy, and receiving skilled antenatal, delivery and postnatal care Unmamed, \VOmen 

which may imply a lack of spousal support experienced a higher Nl\lR con1pared to thoc;e \\ho 

had a partners this difference might be due to lack of financ1nl nnd emotional support during 

chi Id birth ( Anthony O et al 2010) 

Neonates born to a rnothcr \vho prnct1ccd trc1ditional religion ,,a. found ha, 1: a 

significantly higher NMR con1parcd 10 those \,·ho ,,·ere �llhl'r �lu<-hn1� or Chr1s11nns. Th� 
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f 

peculiarity of those who ra 
. . . P ctice trad1t1onal religion may be found in the beliefs and myths they

may have concerning child b. h . . . Irt and survival Women who were mult1parous had higher
mortahty rates than wome h h d . . 

. 
n w O a given birth to just a child, this observation is in agreement

with a study done by A d · Ib ye e in adan and Micheal Koenig in Banglaesh Both researchers have
extensively described th . . e inverse relat1onsh1p between multiparity and neonate death. In

addition, neonates born to r. h 
. . young 1at ers between the ages of 16-27 recorded higher mortality 

than neonates born to more matu ed e: th I · b 
· · · · 

dr 1a ers, t 11s o servation might be due to 1nexper1ence an 

lack of awareness of the fathers on childbirth and related issues which might lead to making 

uninformed and ill advised decisions about the health of the mother and newborn Consequently, 

reStJlting in an increased morbidity or n1ortality of the neonate. The educational level the father 

also showed similar pattern, as fathers with a higher level of education i.e. secondary and above 

had the lowest mortality rates. Few studies have invest,igated association between paternal 

factors and neonatal mortality.(Gbenga A.Ket al, 2014). 

Studies in Nigeria have not sufficiently investigated the association between 

community-level factors and neonatal mortality at a national level even though community-level 

factors have been shown to be associated with neonatal mortality and morbidity (Ngianga et al 

2014) and(Mandana Zafari, 2012). The community level factors examined in this study were 

geopolitical zone, wealth-index, place of residence and literacy. However, in the multivariate 

analysis only place of residence had a significant association with neonatal mortality as women 

living in rural communities had a 30% risk of experiencing neonatal death compared to urban 

dwelling women. 

There are numerous likely explanations for this association as dwelling 1n a rural 

community where illiteracy and poverty coexist will influence neonatal suf\1i, al ,•ia multiple 

channels People living in the same community with soc1oeconom1c depnvat1on tend to be 

similar in terms of health outcomes because of the shared commun1t} character1st1cs \\ h1ch n1ay 

mediate its impact through poor access to health care services, inabtht� to afford health care 

costs, poor personal and environmental hygiene, poor nutnt1on 1gnornnce of the 1mponance of 

health care services and more (Deshpande J et nl,2012) Con1n1unit) fnctors ,, 111 exact their 

effect on the health outcorne (neonatal-n1ortnlity) through the 1nd1, 1dual le, el fnctors(Ellen \ D 

el cil 2009) It is expected thnt the community one It, es pll1) '- a p,,r ,n1oun1 role 1n dttt.·rnl1n1ng 
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access to health institution (B uor,2004) explained that rural areas were always experiencing a
poorer health status and the
vicinity 

greater need for health services which cannot be found in their 

Place of residence has been observed as important factors that will influence the use
of the health facilities in N. 

· M tger1a. ost of those 1n the rural areas may not have access to the 
health care facilities It was I b d 1 . . . . a so o serve t 1at there 1s an unequal distribution of these health
facilities between urban and 1 · h · · · rura areas in t e country. In a study done in Ondo State N1ger1a, 

(Iyun et. al. 2002) observed that there is disparities in the distribution of both hospitals and the 

lower healtl1 f acilities. Some LGAs have an excess share of the health facilities relative to their 

population The spatial variation in the allocation of health facilities is also reflected in the 

provision of hospital beds, nurses and doctors, despite the substantial increase in man power 

resources in the country. WHO (2006) explained that, one of the problems affecting the health 
sector is the unbalanced distribution of health professionals to the benefit of urban centers Also, 
some categories of health manpower are in short supply in the rural areas. There exists an 

uncomfortable mix of under-utilization and over-utilization of the skills of health professionals 

depending on the geographic location as it was observed in this study that 88% of the mothers 
were attended to by unprofessional and unskilled birth attendant. 

The poorest household wealth index quintile was identified as a risk factor for neonatal 

mortality in this study Similar to this finding, a secondary analysis of Sudan DHS has also found 

lower household wealth index as a risk factor for neonatal mortality ( Bashir A. 0 20 l 0) House 

hold poverty has been reported to increase neonatal mortality either by increasing the prevalence 
of risk factors like maternal infections or through reducing access to effective care 

rt was observed in this study that 95% of the women reported breastfeeding their 

neonates Consequently, it was protective against neonatal mortahty ,vhile babies ,, ho \\ ere not 
breastfed had a 70% chance of neonatal death, an observation supported b} a stud} 1n sub 

Saharan Africa (Astha R. 2014) It was found 1n this stud', that ,,on1en ,,ho had longer b1nh 

interval (>24months) had lower risk of exper1cnc1ng neonatal death and reported a lo,,er '\ \lR 

(JO 9) compared to those whose. birth spacing ,vns less thnn 24 n1011th$ 1·h1s n11ght b� nttr1butt:d 
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to the fact that women who all . 
. 

owed more time before another birth gives opportunity for the full
recovery of their body nut · b ec rient eiore going into childbirth ( Amosu A M, 20 I 4)

After controlling for several confounders it was observed that babies of multiple
gestation were five time 1.k s more I ely not to survive during neonatal period compared to
singleton births as previ I d . . ous Y reporte 1n studies from sub Saharan Africa (Jahn, 2006; Diallo,
2011 The plausible explanation for this association is that multiple births have a higher risk of
prematurity and being too small for gestational age. These conditions will put the babies at risk

of n1edical complications which might not be adequately managed in rural settings.

Distance of the n1others residence to a health facility was also found to be significant as 

mother who resided far fron1 a health facility were I 2 times more likely to experience neonatal 

death. Studies which were mainly community based have reported this association (Deshpande J 

2011 ). Contrary to public belief however, increased neonatal mortality risk was associated with 

deliveries in health facilities compared with home deliveries Similar findings have been reported 

in other countries.( Titaley, 2012; Hatt, 2009) (Yared M 2013). An explanation for this could be 

the referral of pregnant women who already have complications to these health facilities 
I 

Moreover, the excess mortality in health facilities is alarming and raises concern about the 

quality and preparedness of the emergency obstetric and newborn care services ( Mohammed 

BS, Olugbenga AM 2014) 

In support of similar studies (Osita KE 2014; Zwane EM 2007 ) this study sho\vs 

that neonates delivered by caesarean section had 80% risk of dying during birth �·1th a NMR of 

72 8, compare to those delivered vaginally This result contradicts previous report \\ h1ch 

indicated a statistically insignificant relationship between mode of delivery and neonatal death 

( seedhom AM, 2008) The significantly high risk of neonatal mortality 111 this stud) n1ight be due 

to low knowledge, negative perception and aversion to the risk of caesarian section among 

Nigerian women (Sunday A, and Kalu A, 2011) This corroborates n recent stud\ on Caesarean 

section on maternal request 111 north eastern part of N1gcr1n ,,·h1ch found th 1t n1ost neonatal 

deaths was experienced by mothers \vho dchvcrccl through en1t.'rgcnc\ ca{·snr1an sections It ,,a 
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also found that unavailability of skilled b' h . 1rt attendant puts the baby at a greater risk ( I 23 
times) of death before the ag f · e o one month.

A multi-country stud b ( Y Y Francesca C et al, 2013) al so confirmed that countries in
sub-Saharan Africa gener 11 h a Y ave few skilled workers able to perform surgery including
caesarean sections and m t f 1. os O qua 1fied doctors live in urban areas The study also noted that,
caesarean delivery rates w 1 . ere extreme y low among both the richer and poorer women who lived
in rural areas where struct I d kc: 

. . . ' ura an war 1orce constraints may be the most important barriers to 

access A worn ' b · 1· · an s a 1 1ty to pay for the surgery is thought to be an important determinant of

caesarean deliveries as the cost of emergency caesarean sections can be tragic for households 

Although user fee exemptions have been one of the key strategies to increase access to delivery 

care in sub-Saharan Africa but it has not been fully operationalized. 

Mothers that possessed good health seeking behavior such as having tetanus toxoid 

during pregnancy; and received skilled antenatal, delivery and postnatal care have been shown to 

reduce the chances of neonatal death among their siblings (Titaley C. et al 2008; Feng X, 2011)

The impact of birth spacing, breastfeeding and utilization of antenatal, delivery and postnatal 

services have clearly demonstrated the possible impact of the continuum of care approach (Joy E 

et al 2005) from antenatal to postnatal life on the survival and well-being of newborns Mothers 

with good health seeking behavior will have a better uptake of the components of this approach 

from antenatal to postnatal care, as they will be more likely to receive tetanus toxoid, 

breastfeeding counseling, birth preparedness, blood supplements, skilled delivery, birth spacing, 

immediate neonatal care for the betterment of their lives and that of their babies 

Utilization of postnatal services were inversely related to neonatal mortality 

Neonates of mothers that utilized these health services were found to have 50° 
o lesser r1sk of 

losing their babies as the health of a neonate deteriorates cons1derabl) faster than the health of an 

adult However, neonates also recover very fast if appropriate 1nter\'ent1on 1s received as earl\ as 

possible Thus, it 1s important that mothers seek health 1ntervcnt1on prompt!\ 1n case of illness to 

save the lives of their infants Most of the n1aternal health 1nd1cators that ,,ere operat1onahzed to 

generate maternal health seeking behavior have been sho,, n to

neonatal monality though not s1gn1f1cnnt 1n this study
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5.2 STRENGTH AND LIMITATION OF THIS STUDY

The major strength f h' 
. 

s O t is study 1s the fact that it 1s based on nationally representative
data which could easily b 1. 

. 
e genera 1zed to the entire country. It is one of the few attempts at

assessing the progress in d t e erminants and effects on childhood mortality in Nigeria But before
interpreting this study, Some limitations needs to be taken into consideration Firstly, the

analyses were based on c · 
1 ross-sect1ona data, therefore causal effect between the factors analyzed 

and childhood mortality Id b 
· · cou not e measured. Furthermore, only surv1v1ng mothers were 

• • • 
f 

interviewed which could have led to gross underreporting of neonatal death for instance mothers

that died during labor due to obstetric complications would have been omitted in this current 

analysis implying that the burden of neonatal mortality especially early neonatal death could be 

larger than expected. 

5.3 CONCLUSION 

This study examined nationally representative data on neonatal mortality over half a decade 

by analyzing a dataset of the 2013 Nigerian demographic and health surveys. The outcomes of 

thi� study shows that both community and individual (neonatal, maternal, antenatal, delivery and 

postnatal) level factors to be significantly associated with infant survival within the first 28 days 

of life Analysis has shown that factors such as home delivery, unskilled delivery assistance, 

multiple gestation, overweight, high birth order, lack of breastfeeding, inadequate education, 

unavailability of financial resources, improper delivery practices, cesarean mode of delivery are 

risk factors contributing to neonatal death while factors such as higher educational status. 

professional delivery, vaginal delivery and breastfeeding were sho'-vn to reduce chances of 

neonatal mortality 
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5.4 RECOMMENDATIONS

The findings in thi d . s stu Y have important policy implications to achieve optimumneonatal care within the constra1nts of the economic situation of the country reduction ofneonatal mortality could be h · d . . 
. ac ieve 1n N1ger1a by Starting' with family-community care with asubstantial improvement i fi I d 

. . . . n ema e e ucat1on, environmental health and birth practices. Manyof these factors are at the core of the MDG , in which Nigeria is rated as having not madesufficient progress.

Birth spacing needs to be widely promoted in the country while quality maternal and child
health services should also be made affordable and available to curb the risks associated with
multiple births and other complications public awareness campaigns by the Nigerian Health
Ministry and other relevant agencies may be useful in educating rural dwellers, especially those
into traditional religion, on some basic issues in maternal and child health including gender
equality. 

· Finally the disparity in neonatal deaths between rural and urban areas should suggest to the
Nigerian government that more needs to been done to attain socioeconomic equality in the rural
areas particularly in the area of quality, affordable and accessible neonatal and child health
facilities. Although reducing neonatal mortality is only one aspect in the drive to reduce
childhood mortality by two thirds in 2015 in line with the MDG, it will be an essential step
which must be taken if sustainable progress is to be made as regards child health

• 
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NO. 
SECTI 

QUESTIONS ANO FILTERS
QN 2.. REPBQD!.!�TIQN

201 

202 

203 

204 

205 

206 

207 

208 

209 

210 

Now I would fike to ask about all the birth rte H s YOU have had duringyour , . ave you ever given birth?

Do you have any sons or daughters to whom Y ha I birth . . ou ve g ven who are now hV1ng with you?

How many sons live with you?

And how many daughters live with you?

IF NONE, RECORD '00'.

Do you have any sons or daughters to whom you have givenbirth who are alive but do not live with you?

How many sons ere alive but do not live with you?

And how many daughters are alive but do not lfve wilh you?

IF NONE, RECORD '00'. '

Have you ever given birth to a boy or girt who was bom alive 
but later died? 

IF NO, PROBE: Any baby who cried or showed signs or lire but 
did not survive? 

How many boys have died? 

And how many girls have died? 

IF NONE, RECORD '00'. 

SUM ANSWERS TO 203, 205, AND 207, AND ENTER TOTAL 
IF NONE, RECORD ·oo·.

CHECK 208: 

Just to make sure that I have this right you have had in TOTAL 
births during your life. Is that correct? 

PROBE AND 
YES F NOD • 

CORRECT 
201-208AS
NECESSARY.

CHECK208 

ONE OR MORE NO BIRTHS 

F I BIRTHS 

, -

-1'42 • Appon<IU F 

CODING CATEGORIES 

YES · · · · · · · . . . . . . . . . .
• • • • • • • • • • •

• 

NO • . . . . • • • • • • • • • . ' . . . .

YES . . . . . . .  · · · · · · · 
• • • • • • • • • • 

NO . . . . . . . . . . . . . . . . . . . . . . . . . ' 

SONS AT HOME .....• · · • • , • 

DAUGHTERS AT HOME ....• 

YES . . . . . . . . . . . . . . .  , · · · · · · · • • • • 

NO • • • • • • • • • • • • • • • • • • • • • • • • • • 

SONS ELSEWHERE . . . . . . .

DAUGHTERS ELSEWHERE .

YES . . . . . . . . . .  · . · · · · · · · · · · · · · · · · 

NO . . . . . . . . . . . . . . . . . . . . . . . . . . . .
• 

BOYS DEAD . . . . . . . . . . . . . .

GIRLS DEAD . . . . . . . . . . . . .

1 

2 

1 

2 

1 

2 

1 

2 

TOTAL .....•...........•.• [JJ 

SKIP 

206 

204 

206 

. 208 
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211 Now I wotAd &ke to recotd lhe nam 
CO 

•• of Ill your blrtt, RE RD NAMES OF All THE BIRTHS IN 
I, Whether •l.111 alve or not, atarllno with lhe !Wt one you hed

(lF THERE ARE MORE THAN 12 BIRTHS 
212. RECORD TWINS AND 'TRIPLETS ON SEPARATE LINES.

'USE AN ADDITIONAL QUESTIONNAIRE. STARTING WITH THE SECOND ROW).
212 

Whatn.,.. 
was given ID 
yWI 
cn11\meld) 

btby? 

RECORD 
NAME 

BIRTH 
HISTORY 
NUMBER 

01 

02 

03 

04 

05 

°" 

(11 

213 214 215 

11 Were 
(NAME) 

In v.tiat ffl0nlh
anyo( endy.a,.,..1a boy or tile•• (NAME) born? • glr17 bw1h1 
twins? PROBE: 

Whet 1, hlllher 
blr1hd1Y7 

BOY 1 SING 1 
MONTH

.rn 

YEAR 
GIRL 2 MULT 2 

I I I I I 

B O Y  1 SING 1 
MONTH

[D 
YEAR 

GIRL 2 MULT 2 
I I I I I 

BOY 1 SING 1 
MONTH

[D 
YEAR 

GIRL 2 MULT 2 
I I I I I 

BOY 1 SINO 1 
MONTH

[D 
YEAR 

GIRL 2 MULT 2 
I I I I I , 

OOY 1 SINO 1 
MONTH[D

GIRL 2 MU LT 2 
I 
YEAR 

I I I I 

BOY 1 SINO 1
MONTH

[D 

GIRL 2 MULT 2 
YEAR 

I I I I I

BOY 1 SINO 1 
MONTH[I] 

GIRL 2 M�T 2 
I 

YEAR 

I I I I 
-

, . 

218 217 

IF ALIVE: 

II Howcldwa, 
(NAME) (NAME) at 
,un NI/her last 
alive? blrlhday? 

RECORD 
AGEIN 
COM-
PlETED 
YEARS. 

AOE IN 
YES. 1 YEARS 

N0 ... 2 

[D ! 
220 

AGEIN 
YES .. 1 YEARS 

NO ... 2 
[D!

220 

AGEIN 
YES .. 1 YEARS 

NO ••. 2 
[D!

220 

AGEIN 
YES •• 1 YEARS 

NO ... 2 
[D 

220 

AGEIN 
YES .. 1 YEARS 

NO ... 2 
[Dl

220 

AGEIN 
YES .. 1 YEARS 

NO .. 2 
[D l 

220 

AGEIN 
YES. 1 YEARS 

[I] 
NO . 2 

220 

218 219 220 220A 

IF ALIVE: IF ALIVE: IF DEAD: 

la (NAME) RECORD How old waa (NAME) In whet monlh 
lvtng ...tth HOUSE· ...,.,,hel,t.d--1? and ya•r cld 

'fOl/1 HOLDUNE (NAME)ck? 

NUMBER OF IF '1 YR', PROBE; 
CHILO How me1r1 mont111 old 
(RECOROW WIii (NAME)? 
IF CHILD NOT RECORD DAYS IF 
USTEOIN LESS THAN 1 
HOUSE- MONTH, MONTHS IF 
HOLD). LESS THAN TWO 

YEARS; OR YEARS. 

[D HOUSEHOLD DAYS ... 1 MONTH 
YES • 1 UNENUMBER 

qJ 
MONTHS 2 YEAR 

I I I I I N0 .... 2 
YEARS .. 3 

(NEXT BIRTH) 

MOHTH 
[D 

HOVSEI-IOLO DAYS • .  1 
YES ... 1 UNENUMBER 

qJ 
MONTHS 2 YEAR 

NO •••• 2 I I I I I YEARS •. 3 
(GOT0221) 

HOUSEHOLD DAY& ... 1 MOHTH 
[D YES ... 1 UNENUMBER 

qJ 
MONTHS 2 YEAR 

NO .... 2 I I I I I YEARS •• 3 
(GOT0221) 

HOUSEHOLD DAYS ... 1 MOHTH 
[D YES ... 1 UNENUMBER 

qJ 
MONTHS 2 YEAR 

N0 .... 2 
I I I I I YEARS • 3 

(GOT0221) 

HOUSEHOLD DAYS 1 MOHTH 
[D YES .. 1 UNENUMBER 

qJ 
MONTHS 2 YEAR 

NO •••• 2 
I I I I I YEARS • 3 

(GOT0221) 

HOUSEHOLD DAYS ••• 1 
MON™ DJ YES •. 1 UNENUMBER 

qJ 
MONTHS 2 YEAR 

NO 2 

I I I I I YeARS 3 

(GO TO 221) 

HOUSEHOLD DAYS , �rn YES ... 1 UNENUMBER 

qJ 
NOKllC 2 YEAR 

NO 2 

I I I I I YEARS. !I 

{OOT0221) 

221 

were� 

en,olher 
Ive blrtlt 
be-

(NAME OF 
PREVIOUS 
BlRTHI""" 
(NAME). 
Inducing 

en,d\ldrwn 

wnocled 

afte< blrtt-17 

�,�--". ' 
-::_. -�:-;,: 
'- · .  

} 

� 

. . .  -·
YES 1 

AOO.i 

BIRTH 

NO 2 
NEXTJ 
IIIR'TH 

YES 1 
AOO,.i 

BIRTH 

NO 2 
NEXTJ 
IIR'TH 

YES 1 
AOO.i 

BIRTH 

NO 2 
NEXTJ 
etR'TH 

YES •• I 
ADO� 

IIIRTli 
NO. 

NEXTJ 
BIRTH 

YES I 
ADO.,I 

BIRTH 

NO 

NEXTJ 
l!llml 

YES 1 
ADO� 

WITH 
HO 

NE)OJ 
.,.Ill 
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' 

212 213 214 215 218 217 218 220 220A 221 219 
Whalname I• Wm 

IF AUVE: IF ALIVE: IF AUVE: IF DEAD: 
In 'Ml.II mo..,

-glvwllD (NAME) II HowOldwa,any or end year wa, It (NAME) RECORD How old wa, (NAME) In 1011a1 11 o 11h Were'*9 

yo,rnul •boy or lhese INAME)bom? 
(NAME) (NAME) 11 ltllng ... th HOUSE- � he/the clad? endye•cld llff olher 

beby7 • gl,1? bll1m 
,an hlt1Mrf1,t (NAME) cl1? flye bl,tlu 

'fOlf1 HOlOUNE 
twins? PROBE. 

all'19? blrlhday? llUMBEROF IF '1 YR', PROBE. between 

RECORD What It hl"'1et CHILD How rrwrt montht old (NAMEOI' 
NAME blr1hday? 

RECORD (RECORD 'Off was (NAME)? PREVIOUS 
AGEIN IF CHILD NOT RECORD DAYS IF BIRTH) end 

BIRTH COM- LISTED IN LESS THAN 1 (NAME), 

HISTORY PLETEO HOUSE- MOtm1, MONTHS IF lnctuclrlQ 

NUMBER YEARS HOI.D). LESS THAN TWO ..,ct,11_, 

YEARS; OR YEARS. ""'°"ad 

-bW/7

08 MONTH
[D MONTH [D 

BOY AGEIN HOUSEHOLD DAY8 ... 1 YES • 1 
1 SING 1 YES .. 1 AOO.i YEARS YES ... 1 UNENUMBER 

09 

10 

11 

12 

I 

I 

222 

223 

223A 

2239 

224 

YEAR 
GIRL 2 MULT 2 

I I I I I 
NO ... 2 DJ NO .... 2 ' 

, 220 

MONTH DJ AGEIN 
BOY 1 SINO 1 YES .. 1 YEARS YES ... 1 

YEAR 
GIRL 2 MULT 2 

I I I I I 
NO ... 2

+ [I] NO •••• 2 

220 

MONTH [I] AGEIN 
BOY 1 SING 1 YES .. 1 YEARS YES ... 1 

YEAR 
GIRL 2 MULT 2 

I I I I I 
NO ••• 2 [I] N O  .... 2 

+ 
220 

MONTH DJ AGEIN 
BOY 1 SJNG 1 YES .. 1 YEARS YES .. , 1 

YEAR 
GIRL 2 MULT 2

I I I I I 
NO ... 2 [I] NO ... 2 

220 

MONTH [I] AGEIN 
BOY , SING 1 YES .. 1 YEARS YES ... 1 

YEAR 
GIRL 2 MULT 2 

I I ·1 · I I 
NO ... 2 [I] NO .... 2 

+ 
220 

Hew ycu had any live births since the birth of (NAME OF LAST
BIRTH)? IF YES, RECORD BIRTH(S) IN TABLE. 

COMPARE 208 WITH NUMBER OF BIRTHS IN HISTORY ABOVE AND MARK: 

qJ 
MONTHS 2 

YEAAS .. 3 

(GOT0221) 

HOUSEHOLD DAYS •• , 1 
UNENUMBER 

qJ 
MONTHS 2 

YEAAS •• 3 

(GOT0221) 

HOUSEHOLD DAYS ... 1 
LINE NUMBER 

qJ 
MOlffiiS 2 

YEARS •• 3 
(GOT0221) 

HOUSEHOLD DAYS ... 1 
LINE NUMBER 

qJ 
MONTHS 2 

YEAAB .. 3 

(GOT0221) 

HOUSEHOLD DAYS •• 1 
UNENUMBER 

qJ 
MOHTHS 2 

YEAAS .. 3 

(GOT0221) 

YES . . . . . . . . . . . . . . . . . . . . . .

YEAR 

I I I I l 
MONTH [D 
YEAR 

I I I I I 
MONTH [I] 
YEAR 

I I I I I 
MOtm1 [D 
YEAR 

I I I I I 
MONTH [I] 
YEAR 

I I I I 

. . . . . ........ 

I 

NO . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .

NUMBERS p
ARE SAME 

NUMBERS ARE 
D DIFFERENT • (PROBE ANO RECONCILE)

CHECK 220A: ANY DEATHS IN JANUARY 2009 OR LATER? 

YESF NO I I , SKIP TO 224 

CHECK 220 ENTER THE NUMBER OF DEATHS THAT HAPPENED I N  DAYS, MONTHS ANO 2-4 YEARS

IF NONE. RECORD 'CT,

CHECK216 NUMBER OF B IRTHS • 
CNTER THE NUMBER OF BIRTHS IN 2008 OR LATER. 

NONE • 

, 

D 

D 
. 0 

••• • Appondr1 F 

BIRTH 
NO 2 

NEXT.J 
BIRTH 

YES .. 1 
AOO.i 

BIRTH 
00 •.... 2 

NEXT.J 
BIRTlf 

YES. • 1 
AOO.i 

BlRTM 
NO. .2

NEXT.J 
BIR™ 

Y ES  1 
AOO.i 

BIR™ 
NO .• 2 

NEXT.J 
BIRTI1 

YES . , 

A001' 
BIJITH 

NO 2 

. . 

NEXT.J 
BIRTM 

. . 1

2
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