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ABSTRACT

Background: Infant and child mortality remains significantly high among those living in rural
Nigeria than their urban counterparts. Besides, previous studies have rarely explored the role of
unmeasured variables in the rural-urban differential. This study was conducted to determine

which of infant or child mortality is most affected by unobserved heterogeneity.

Mecthods: Data from 2013 Nigeria Demographic and Health Survey were analysed to examine

the factors that predispose to infant and child mortality in rural Nigeina. Weibul] proportional

hazard and Weibull frailty models were used. The Hazard ratio (HR) and its 95% confidence
interval (CI) were estimated.

Results: After controlling for other variables it was found that the nsk of infant mortality was
lowest among female children (FHR=0.83, CI=0.75-0.93) as compared with 1nale children.
[Hazard of infant mortality was highest among children whose mother’s age at chtld birth was 35
yr or more (HR=1.40, CI=1.13- 1.74) as compared with children whose mothcr's age was less
than 20 yr. HHazard of death was 46 percent (C1=0.54-0.76) and 54 percent (CI=0.40- 0.73)
higher at infancy and childhood respectively among birth interval of 35 months or morc
compared with the first birth. The sk of infant dying was higher among children of other
Chnstians (HR=1.26, CI=1.03. 1.51) compared with children of Catholic faith, and the nsk of
death at childhood was highest-among other (non Chnstian) religicn (HR=2.46, CI=1.34-4.51).
The risk of death was significantly highest in North-east (NE) and North-west (NW) both in
infancy and childhood compared with the North-central. At the infancy: NE, (ITR=1.26,
(CI=1.05-1,51); NW, (HR=1.40, CI=1.16-1.67) while at childhood: NE, (IIR=1.68, CI=1.26-
2.24); NW_ (HR=1.88..CI=1.41-2.51). Access to improved toilet lacilitics reduces the nsk of
death at infancycompared with unimproved while secondary or higher education reduces the
risk of'death at.childhood. Only matemal age at first birth was significant in the frailty model.
Hazard of infant mortality was highest among children whose mother’s age at first birth was 35
yror more (HR=4.45, Ci=1.23-16.11) as compared with chiidren whose mother’s age was less
than 20 vr. The frailty value in infant and child mortality are 51.8 and 56.5 percents respectively,

which means that the covanates 1 infant and child modeis cxplained 48.2 percent and 43.5

percent family variation in infant and child deaths 1n rural Nigena.
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Conclusions: Bio-demographic vanables are important detemminants to infant mortality while

socioeconomic variables are important determinants to child mortality. Regional differential also

exist in rural Nigeria. Unobserved heterogeneity was found to be significantly associated with

high rate of infant and child mortality in rural Nigena.

Key words: mortality determinants, Frailty, Nigeria, Under-five montality, Rural Nigeria.
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CHAPTER ONE

INTRODUCTION
1.1 Background of the study

Childhood mortality remains significantly high in sub-Saharan Afiican countries.

Internationally, 1t is estimated that 7 million children under the age of five died in 2011

(UNICEF, 2012). Sub-Saharan African region is a major contributor to this statistics.

Although, the health outcomes of children improved dramatically worldwide dunng the 21st
centuty, enormous dtsparities still exist between developed and developing countries. The
variation in under-five mortality 1s about 78 times more in developing countriecs than
developed nations. Estimates showed 180 per 1000 live births in Angola to only 2.31 per
1000 live births in Singapore (World Facts Book, 2011).

More so, UNICEF (2010) in the state of the world's children report stated that 8.1 million
children worldwide died in 2009 before their fifth.birthday lived in developing countries and

died from diseases that could easily have been treated or prevented. It also estimated that half

of these deaths occurred in just five countries namely; Nigena, India, Pakistan. the

Democratic Republic of Congo. and China with Nigenia and India both accounting for one
third of the total number of under five deaths across the world. The report describes the slow
rate of decline as disturbing and grossly insufficient to achieve the MDG goal by 2015 since
only 9 out of the 64 countnes with high child mortality rate are on track to mecet the MDG
goal.

Children 1in_rural.arcas face higher mortality than their urban counterparts (Cai 2006).
According to Ellen (2009), higher rates i infant mortality 1n rural areas are denived from
bothsobserved and unobserved disadvantages in household charactenstics and these explain
for two-thirds of the differcntials, less than one-quarter of the differentials is explaincd by
Community characteristics, with about two-thirds coming from community unobserved
heélerogeneity while the most contnbuting factors arc the environmental factors (such as
electricity. a safe source ol drninking watcr, and quality of housing materials). There arc
significant spatial differences in infant mortality rates and under-five mortality rates ainong

the Nigenan six gco-political regions and by rural urban residence (Atghe, G, O and Zannu,
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A. E. 2012). Also, a study by Abimbola (2015) 1n rural Nigena shows that access to good
health facilittes and antenatal care, birth interval, maternal education, mother source of
income, where babes is delivered and mothers age at birth are factors responsible for high
rate of child mortality in rural Nigena.

Because of the challenge infant and child mortality pose to public health in Nigerna and other
developmng countries, researchers have made considerable efforts to understand factors
motivating the phenomenon. Many studies have shown that infants and child mortality rates
vary by socio-economic and bio-demographic charactenistics (Anta1 2010; Odimegwu, 2002;

Omariba & Boyle, 2007; Damodar S. et al 2015).

1.2 Problem Statement

It 1s a known fact that infant and child tnortality remains a major public health challenge in

Nigena and other parts of the developing world with rural areas sharing the largest burden
which of course have devastating effects on concemed mothers and the population at large.
Child mortality reduction has become a common-agenda of public health and intemational
agencies {Mutunga, 2007). Espo (2002) stated that approximately 10 million children undesr

five years die each year with huge variation across region and countries as well as urban and
rural areas.

In Nigena, according to 2013 NDHS report, infant and child mortality 1s 69 and 64 per 1000

live births respectively. This imeans that, one in every 15 Nigenan children die before

reaching age |, and.one in every sixteen do not survive to their fifth birthday from their first.
Also. Infant mortality 1s 43 percent higher in rural areas (i.e. 86 deaths per 1,000 live births)
than in urban areas (60 deaths per 1,000 live births) and child mortality is 89 deaths per 1,000
live births«in the rural areas as against 42 deaths per 1,000 live births 1n urban areas. These

associations with infant and child mortality even after accounting for different observed

factors of mortality in rural areas have been attnbuted to unobserved heterogeneity.

1.3 Justification

It is imponant to focus research efforts on infant and child mortality in rural Nigeria in order
to generate new scientific evidence on how best to tackle its factors. Although scvcral

researchers have examined factors influencing infant and child mortality in Nigena (e.g.
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Adeboye et al.; 2010, Akinbam et al., 2010; Nwokocha and Awomoyi, 2009), studies that
examine childhood mortality at the rural levels 1s sparse. Despite all efforts geared towards
reduction of infant and child mortality in Nigernia by national and intemational agencies and
organisations, there seen to be no significant reduction. Which suggest that unobserved
heterogeneity (such as genetic, behavioral and environmental factors, occurnng at individual,
family and community levels (Sastry 1997), might be responsible for the menace And some
of these factors (covariates) are not observed or captured in a social survey like NDHS which
1s the dataset that most researchers in Nigeria utilized. As a result, a study that considers the
influence or effects of unobserved heterogeneity as well as observed factors on infant and

child mortality in rural Nigeria will contribute significantly to" the existing body of
knowledge.

Therefore, this study will examine the factors predispose toinfant and child nortality 1n rural

Nigena.
1.4 Rescarch Objcctives
1.4.1 General objective

The general objective of this study is to detcrmine the factors predisposing to infant and child

mortality and also to ascertain thc role of unobserved heterogenetty in infant and child

mortality in rural Nigena.
1.4.2 Specific objectives

1. To determine the effect of some socioeconomic and biodemographic factors on :nfant and

child moenality in rural Nigena.

2. To.determine which of infant or child mortality ts most affected by unobserved

heterogeneity in rural Nigeria.
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CHAPTER TWO

LITERATURE REVIEW

2.0 Introduction

This chapter prcsents the revicw of relcvant litcraturc. Iimportant literature related to the study

was collected through vanous sources: PubMED, Google search engine. Googlc scholar, books

and reports- Keywords for literature search include: infant mortality, child mortality,

deternminants of infant and child mortality. unobscrved heterogeneity as well 'as Wetbull and
frailty modcls.

Dcmographic, public health and economics lhitcraturcs was found to.be stuffed with studies on
various outcomes of child health and survival. Scvcral studies on n fant-and child mortality have
yielded diverse findings on the detemminants of infant and child deaths. For proper review of
literature in this chapter, reviewed literature would ‘be presentcd under the following sub-
headings: thc global overview of infant and child mortatity, anfant and child mortality in Afnca,
infant and child mortality in Nigena. the detcrminants of infant and child mortality, rural-urban
differentials in infant and child mortality,«and use of frailty modcl i1 dctenmninant of infant and
child mortahity.

2.1 Global Overview of Infant and Child Mortality

Under five deaths clobally, 1s estmated at about 10 million annually and about half of these
deaths occur in just six countnies while 42 countries account for 90% of these deaths (Black ct al,
2003). The authors_also observed that more than 2 in 5 of child deaths occur in sub-Saharan
Africa and 34%:.occuriin the South Asia. Again, Rutherford (2010) rcported a global estimate of
9.7 millionindcr-five deaths each year. Again. about 41% of these deaths occur in thc sub-
Saharan”African-countries. UNICEF (2012) put the 2011 global under-fivc deaths at around 7
millionMore recently, UNICEF (2014) reported that globally cstitnate of 6.3 million children
died’each year as a result of preventablc causes. The report also showed 49% drop of under five
mortality rates between 1990 and 2013 implying that about 17,000 children under age five dic
every day globally in 2013. Though childhood mortality scems to be declining. the figure sull

rcmains high with sub-Saharan Africa remaining the major contnbutor to this ligure.
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It 1s important to note that infant and child deaths vary substantially among the regions of the
world. For instance, the variation in childhood deaths between the developing and developed
nations is slightly more than 78-fold from a high of |80 per 1000 live births in Angola to only
2.31 per 1000 live births in Singapore (World Fact book, 2011). Considering factors influencing
infant and child mortahty, Whitworth and Stephenson’s (2002) study in India found that higher
level of matemal education has the advantage of weakening the effect of short birth interval
because increased female autonoiny and access to resources tend to remove the compctition for
resources that often charactcnze short birth interval.
Kravdal (2004) showed that apait from the cffect of matecmal cducation on child mortality in
India, the average education of women in an cnuincration area also has:strong association with
child montality. A study by Antai (2011) has attnbuted cthnic differentials i the nsk of under-
five mortality to dispanties n 1natemal level of cducation among various ethnic groups in
Nigena. Uthman (2008) also obscrved that matecmal cducation significantly plays a protective

role against infant mortality in Nigena. Kravdal (2004) also noted that equitablc carc for sons
and daughters work to the advantage of children bora to the educated mothers.

In a study by Zanini, et al. (2009) which anmalyzed the trend in infant :nortality among the
Brazilians using multilevel analysis, infant mortality was found to he positively associated with
the proportion of low birth weight necwboms and number of hospital beds per 1000 inhabitants;
but. infant mortality was found to be negatively correlated with the ccsarean rate and number of
hospitals per 100,000 inhabitants. The authors, in addition. observed that individual and
community-level characténstics have significant cffccts on the reduction of infant mortality
rates. Gnffiths et al (200:4) opined that childhood malnutrnition is not as prevalent as child
mortalitv in sub-Saharan Africa. whereas, about half of the children in India alone are affected
bv malnutntion. The authors suggest that homogenous nutntional outcomes are found among the
childrensin the same community “becausc of shared bchavioural practices like cultural norms n
terms offood. Some of the identified covariates of child malnutntion are size of the child at
bitth! age of the child, matemal level of education. breastfecding status, and diarthea. Supporting
this finding. Lykens et al {2009) obscrved that nutrition is a significant factor in child survival.
Furthennore. Subramanian and colleagucs’ (2006) study provided evidence that socio-economnic

effect of mortalitv is substantial among the Indian and that the burden of poor health outcomes

(S |
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disproportionately affect the economically disadvantaged. Antai et al (2010a) also stressed the
need for community-level intervention to improve access to health care services in Nigeria.

Whitworth and Stephenson (2002) established that competition for resources between the

newbom and the previous sibling is the pathway through which short birth intervals increase the
mortality risk among the children. The authors conclude that children of young mothers, childien
of high parity and children whosc previous sibling died or breastfed for short durations ‘are at
greatest nisks of dying 1if their births follow a short birth interval. Also, Schell and colleagues
(2007) conducted a study on socio-economic determinants of infant mortality, using 152 lows-,
middle- and high-income countries’ data and found that rclative significance of key detenninants
of health vanes sigmficantly between income levels; as a result extrapolating health strategics

from high- to low-income countnes becomes more difficult.

In addition, other researchers like Omanba ct al (2007), tlarttgen-and Misselhom (2006),
Adedint et al (2015) and Griffiths ct al, (2004), had also employed multilevel modchng to
examine the relatonship between community charactenstics, household attributcs. and child
survival in a number of countnics i1 South Asia. latin Ainerica and South America: and they
established significant relationship betwceen child mortality and a number of community-level

vanables. Studies conducted n those regions established that child health outcomes arc

influenced by such factors that operateat the individual level as well as those within the famihal
and community in which a child is raised.

In fact, the global discuss on infant and child mortality is endless because of its importance 1n the
development of a nation.

2.2 Infant and Child Mortality in Africa

A number,of Demographic and puhlic health as well as cconomics literature confinn that infant
and,child mortality remains a serious challenge v the Afmcan continent. In pasticular. thcre

exIstS an enormous varation in infant and child mortality rates in the sub-Saharan African

countries. Becher (2010) noted that about one-third of all countries in Africa show a decline of
30% or more 1n under-five mortality, while in contrast, a numbcr of countnes sadly show a

significant increase. In agrcerment with this argument, Ewhank ct al (2002) mamntaincd that

decades of sustamed childhood monality rcductions still sce the inottality levels m many pants of
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Africa to be relatively high. Lykens et al (2009) observed that an infant bom in a less developed

nation is over 13 times more likely to die before rcaching fifth birthday compared to his/her

counterparts in the developed world. As a result, under-five mortality is seen as a major public

health 1ssue of concern 1n Afnica as in other developing world.

Hammer et al (2006) argued that roughly 40% of under-five deaths occur dunng the neconatal
period and this proportion was said to be considerably lower for regions with high absolute rates
such as the sub-Saharan Afnca. The rates of underfive mortality are as high as 163.2 and 197.6
deaths per 1000 live births 1n Guinea and Niger republic respectively: and as low as'28.3 deaths
per 1000 live birth in Egypt (Macro International Inc, 201 1). It may be reasonably assuined that
there 1s a huge vanation in infant and child mortality from one country to another in the Afncan

continent because various countries are at different stages of economic developinent.

Also. a number of factors have been adduced for persistent high infant and child mortality in the
continent. For instance, Becher and colleagues’ (2004) study in rural Burkina [Faso found that
death of the mother, maternal age. birth spacing. ethnic group, proximity of health facility and
season of birth are nsk factors to infant and child death. The study goes on to state that it would
be harmful for a child if the mother remarmes to a new husband, a practice which i1s common in
many countrics. Stressing the significance of the mother's roles in successful childrearing,
Rebecca et al (2000) study i1n rural Gambia noted that living mother, matemal grandmother or an
clder sister has a significant relationship with child’s survival. The study goes on to state that
motherless children aged two years or below were 11 to 13 times more likely to die relative to

those whose mothers-are alive. Whercas. beyond age two, motherless children were found not to

be at greater risks‘of dying than those whose mothers are still living.

In a related study, Berger ct al (2002) stressed the importance of maternal age and breastfeeding
practice for the¢ ncwbom. Using Zambia 1992 DHS datascts, the authors established that
matemal, age at birth and breastfeeding duration are positively associated with child monahty.
Cotroborating this point, Rebecca ct al (2002) noted that due to the lack of altematives to breast
mulk. an infant 1s unlikely to survive afier the death of his/her mother. Houle (2015) observed
that children who's their mother die carly were at 15 times the nisk of dying compared to

children who's their mother survival. All these findings point to the significance of mothcr’s care

to child’s health and survival.
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Also, Buor (2002) examined the effect of mothers’ education on childhood mortality tn Ghana

and found that mothers’ education is inversely related to childhood mortality, In contrast,
Barbara and others’ (2002) study among the African and Coloured Population in South Africa

indicates that, mother’s education notwithstanding, environmental factors such as source of

domestic water and type of sanitation significantly influence infant and child survival.

Writing on the significance of family structure, Omanba and Boyle (2007) observed that children
in polygynous sectiings have greater nsks of dying than children whose mothers are in
monogamous unions. The authors noted that factors such as socio-economic status, place of
residence and education greatly influence the vanations associated with polygyny. This {inding.
thus contrasts a study by Rebecca et al (2002) which established that there 1s a negligible
difference between children mortality rates in polygynous unions and thosc in monogamous
settings. The authors also observed that there was slight vanation in the mortality rates of
children who were borm to monogamous or polygynous fathers (Rebecca et al (2002). Argescanu
(2004} threw support behind this arguinent by stressing that the children of mamed women have

a greater advantagc of surviving relative to the children of the unmamed women: and that

children in polygynous mamages tend to have higher survival chances compared to the children
1N IMONOZAMOUS unions.

2.3  Infant and Child Mortality in Nigcria

Nigeria is one of the major contributors to global statistics on infant and child inortality. The
country's rate of under-five mortality — 128 per 1000 live births (2013 NDUIS) - 1s among the
highest in the world. Moreover there is a significant geographic vanation in the patterns of
under-five mortality rates in the country from the lowest of 90 per 1000 live births in the South-
western Nigeria to the highest of 185 per 1000 live births in the northwest. Also. great vanation
cxits @mong place of residence with 100 per 1000 live births 1in urban and 167 per 1000 live
births.in rural areas. A number of recasons have been given for this enonnous regional difference.
Forunstance. Antai’s (2010b) study on inequality in under-five inortality m Nigena found that
under-five death is highest among Hausa/Fulani/Kanurn in the Northcm Nigena. This 1s because
these ethnic groups have the poorest matemal and child health indicators such as access to good
quality health care and availability of skilled birth attendants. Again, a study by Antai (2011)

established that under-five mortality rates were significamly highcr in some regions compired to

A
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the others. In supporting these Adedini et al. (2015) opined that there are sizeable regional

differences in under-five mortality 1in Nigena.

In another study, Antai et al (2010) stressing the relationship between migration and child health

inequalities in Nigena noted that children of rural-urban miigrants tend to have significantly

higher under-five mortality compared to the children of rural non-inigrant inothers. Similarly,
Antar and Moradi (2010) in another study noted that under-five mortality in urban areas is
positively correlated with the rate of urbanization over the 1983-2003 perods in Nigena. The
authors stressed the need for further studies on cominunity-leve! detenninants of under-five
mortality in Nigena. In a study by Adcdini ct al. (2015). they stated that individual and
community level charactenstics have significant relationship with health ouicome. Also, the

study observed that individual-level factors explain regional vanation in infant monality whilc

community-level factors explain child mortality in Nigena.

A study by Gnffiths et al (2004) which analyzed the multiicvel companson of the detenninants
of child nutntiona!} status using DS data of seven.countries including Nigcna emphasized the
significance of houschold and individual charactenstics like age, the size of child at birth
diarrhea, duration of breastfeceding, and as«well‘as inatemal education. Findings have established
that fonmal education as well as  health education significantly improves child survival
(Abumbola ct al 2012). Also. Anyamele’s (2009) analysed D11S data of selected sub-Saharan

African countnes. including Benin and Nigena corroborated the findings by Abimbola and

collcagues by establishing that literacy 1s significantly related to child mortality.

A study by Akinyemi and others (2013) reported that dynamics of decline in under-five mortahty
has not yet be given adequate attention 1in Nigena. In this study it was observed that improved
source of drinking water contribute the highest (24.2%) while skilled delivery contnbute the

lowest(3.0%) to under-five mortality in Nigena. In a related study by Akinyen et al. (2015)

identificd that health care related charactenstics and Biodemographic factors arc significant

dcterminants of neonatal monrtality in Nigena.

Furthenmore, there arc other hospital-based Nigerian studies on infant and child mortality. A

number o f such studies emphasized drug use, trcatinent and hospital admission vis-a-vis clhild’s

health outcomes. For instancc, in a study by Disu {2015) estimatcd that about 250,000 infants dic
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annually 1n Nigena due to lack of unskilled health workers and antenatal care. Also, Adeboye et
al (2010) conducted a hospital-based study of mortality pattern within 24-hour of emergency
pediatric admission in Nigeria and found that majority of infant deaths occur within the first day
of admission as a result of causes attbutable to malnutrition and malaria. A study by Oniyangi
et al. (2006) on the pattem of pediatnc HIV/AIDS in Abuja Nigeria showed that pediatric
HIV AIDS occurs mostly through mother-to-child transmission. The authors further established
that pediatric HIV/AIDS constitutes a significant cause of morbidity and mortality arnong
children admitted at Abuja National Hospital in Nigenia. Also, a study by Grais et al (2007) on

child mortality in Niger, Nigeria and Chad established that preventable diseases such as measles

still remarn a serious killer disease in some parts of these countries.

2.4 Determinants of Infant and Child Mortality

Ascertaining the detenminants of childhood 1nortality in the developing waorld 1s rather a difficult
task (Rodgers, 2002). Although, many studies have identificd various determinants of infants and
child mortality ranging from bio-demographic tosecio-ecconomic as thcse have brought about

huge differentials in the mortality nsks among the infants and children. Black, ct al (2003)
opwned that the factors influencing child deaths vary substantially from one country to another.

Hale and colleagues’ (2006) study provided evidence that substantial vaniations m infant and

child mortality exists in Bangladesh fiom one region to the other.

A number of studies have examined the eftect of educational level on the risk of infant and child
mortality and found that the former significantly in{luence the latter. However. Jamison et al
(2007) did a different analysis by examining the elfect of quality of education and established

that infant and child mortality rate is strongly influenced by quality of parents’ education. Again,

Whitworth| and Stephenson (2002) noted that higher level of matemal education which is
associated wtth @reater access to household resources and improved health care could reduce the

effect ofisibling rivalry that charactenizes short birth interval. As earlier pointed out, Uthman et

al'{2008) noted that matemal education plays a significant role 1 protecting infant against
mortality.

A study by Palma-Soliso and others (2009) found that reduction in govemment cxpcnditure can

significantly compromisc the attainment of MIDG4 n many devcloping countrics. “The authors
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further observed that the rates of infant and child mortality are not just associated with a stngle
characteristic but linked with several manifestations of people’s living conditions. Manda (2001)
supports this argument by suggesting that mortality risks of children from the same househoid
tend to be alike and that that of the children from the same community will also be influenced by
the same environmental conditions. Zanini and colleagues’ study (2009) in Brazil throws wcight
behind this argument by establishing that about half of the variability in infant mortality rates
was due largely to community-level characteristics. They concluded that individual and
community characteristics have significant effects on the reduction of infant mortality rates.
Meanwhile, a comparative study by Gniffiths et al (2004) contrasts the [oregoing by establishing
that community characteristic such as place of residence is not as important as the family

correlation and that the community correlation of health outcoines appears less important than
the family corrclation.

Also, Antai ct al (2009) argucd that, the numbcr of health facilities notwithstanding, the use of
maternal and child health services is largely detcrmined by mother's indigenous rcligious
afbhiation and this significantly influences the risk of infant and child mortality. Akinyemi and
others (2015) while examining thec trend in neonata! wnortality in Nigeria identified that antenatal
care, births interval less than 24 month. delivery at health facility and sinall birth size were
factors significantly associated with' nconatal deaths. Stressing on the importance of maternal
factors, Houle et al (2015) observed that children (especially less than one month) who their
mother 1s not alive is at higher 1isk of dying compare those their mother is alive. Contributing to
this, Sear et al (2000) found in a study in rural Gambia that while patemal grandmothers and
male kin. including fathers have very negligible contnbution to improve child survival, maternal

grandmothers are the only kin that significantly improve child’s survival apart {from the mothers.

In a study by Edeme et al (2014) on the relationship between household income and child
mortalityan-Nigeria, observed significant effect of household income on neonatal mortality rate

but insignificant effect on infant and under-five mortality rates in Nigena. The study also revile
that'household size has significant effect on both infant mortality ratc and neonatal mortality rate

in Nigena. In support of this finding, Rodgers (2002) had carly cstablished that incomc

distmobution is significantly correlated with mortality. Also in linc with this argument, Collision
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et al (2007) narrowed down on childhood mortality and established that a very strong

relationship exists between income inequality and child mortality even in the wealthy nations.

Also, emphasizing the importance of matemal education, Odiinegwu (2002) observed that
education i1s a key determinant in decision to breastfeed a baby. Meanwhile, Kravdal (2004)
noted that matemal education operates through a number of community-level variables that are
influenced by average educational status of mothers in a community. In a study by Manda (2001)
short birth spacing, short breastfceding duration and the death of a preceding child were found to
be significantly associated with increased risk of child death. Palma-Soliso et al (2009) noted

that the rates of infant and child mortality are not just associated with a single charactenistic but

linked with several manifestations of people’s living conditions.

Furthermore, Sastry’s (1997) study among the Brazilians suggests that family mortality
clustering often arises from the family situations that predispese the siblings to the same
mortality nisks. Rebecca (2000) established that presence of matcmal grandmothers tend to
improve child survival rates, while presence of certain other kin was also found to be inimical to
child survival. A study by Damodar et al (2015) observed that household wealth, birth interval

and region as well as maternal education level were significantly associated with infant and child
mortality in rural India.

Other studies that made significant contnbutions on the determinants of infant and child
mortality includes. women with low or no education (Kanjala et al. 2010); women mn lower
wealth index (Harttgen & Misselhom, 2006); women who reside in rural areas and who have no
or poor access to electricity:,(Wang, 2003); women in polygynous unions (Omariba and Boyle.
2007): wvomen who delay commencement of breastfeeding (Harttgen and Misselhorn 2006) tend
to have higher infant and child mortality. Kanjala et al (2010) also found that children of mothers
with psimary education are 18% less likely to die while children whose mothers had secondary

or higher education are 47% less likely to die compared with children whose mothers had no

education.

7.5 Rural-urban Differentials in the Infant and Child Mortality

A number of article publications and reports have showed that Children 1n rural areas arc facc

with higher mortality rates than children in urhan areas {(Cai and Chongsuvivatwong 2006,
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Heaton and Forste 2003; Wang 2003). Although the rural disadvantage in child survival
especially in developing countries is firmly due to, observed and unobserved household
environmenta! factors and community characteristics (Van de! Poel et al. 2009). According to
the authors, the most contributing factors of observed environmental factors are electncity, a safe
source of drinking water, and quality of housing materials and this account for about two-thirds
of the gap while community factors account for one-quarter of the gap, out of which two-thirds is
from community unobserved heterogencity and one-third from the presence of a healthcare
facility within the community. Also, Sastry (1997) stated the contribution of cominunity-jevel
factors in explaining ruralurban differential in infant montality in Brazil. Whereas, Heaton and

Forste (2003) provided evidence that suggest that inadequate availability of health care factlities

1s partly responsible for the high mortality rate in rural Bolivia.

The 2013 NDHS showed that infant and child mortality is high in rural areas than urban areas.
And thts 1s cven more pronounced in under-five mortality, with 100 deaths per 1000 live births
in urban areas against 167 deaths per 1000 live births in rural arcas. A study by Akinyemi et al.
(2015) on the trend in neonatal mortality in Nigenia showed that there has been consistent rural-
urban differential in nconatal mortality in the last twenty years in Nigeria. The authors also

observed that urban residence have reduced risk of neonatal death compare to their rural

counterparts.

2.6 The Usc of frailty models in Analysis of Childhood Mortality

Determinants

The use of frailty ' model in the study of mortality detcrininants especially, childhood mortality
determinants have gained increased application. Researchers have used frailty model to examine
the association between family and community effects and childhood mortality. These
associations with infant and child survival outcomes even after accounting for different known

detenninants of mortality has been credited to unobserved heterogeneity or frailty. Frailty is the

variance in mortality as a result o f unmeasured factors.

Frailty models treat the situation where the same individual may expericnce the hazard morce
than once, raising the likelihood that duc to some unmcasurcd and perhaps unknown cause (i.c.

unobserved heterogeneity). and a number of subjects may be morc likely than others to
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experience repeated hazards. This likelihood is the frailty of these subjects and in standard Cox

models are unmeasured effecis.

A study by (Rasugu et al. 2013) examined infant and child mortality detenninants in Kenya,
controlling for frailty effects. They compared the standard Weibull survival models to those of
Weibull shared gamina frailty survival models to examining the extent to which the risk of child
survival continue to vary net of measured factors and the extent to which non frailty models are
biased as a result of the violation assumption of independence. It was found that there was great
difference between families in the risks of child mortality that was not accounted {or. The effect
of family socioeconomic status was stronger for child mortality than for infant mortatity and
frailty effects are highly significant in both infancy and childhood. Similarly, (Mani ct al. 2012)
compared the frailty mode! and the usual Cox proportional hazards modcls in studying the
determinants of underfive mortality in rural India. Their study observed that frailty models
provide more valid estimates of the effects of covariates. And covariates such as, sex of the baby,
mother's age at birth, place of delivery, baby size at birth, birth order and birth interval, and
breastfeeding were identified as sigmficant dcterminants of under-five inortality in rural India,
after controiling for the famihal frailty effect; On the other hand, Rasugu et al. 2013 argues that

the basis of frailty is that children belonging to one motlier or one family or one community have
certain shared charactenstics that predispose them to common risk. It i1s these characteristics that
make them different from the other children. They further states that frailty eifects can broadly

be classified as behavioural, environmental and genetic factors that occur at vaious levels that

include the chiid, the family and the communaty,

Furthermore, (Nasejje et al. 2015) showed that there 1s presence of unobserved heterogeneity at
the household. level but there no enough evidence at the comimunity level to conclude the
existence of-unobserved Heterogeneity which suggested that unobserved heterogeneity were
significant at.the household level but insignificant at the community level. Also, sex of the child,
sex of thethousehold head and number of births in the past one year were found to be significant.
Buton the contrary. (Van de Poel et al. 2009) observed that out of the one-quarter of obscrvable
and unobservable community charactenistics that explain the gap in mfant inortality in rural areas
ustng six J‘rancophone countries in Wcst and Central sub-Saharan Africa. about two-thirds

comes frorn community unobserved hetcrogencity. Manda (2001) opined that mortality risks of
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children from the same household tend to be alike and that the children from the same

community will as well be influenced by the same environmental conditions. The frailty effects
were more significant in childhood and child deaths were mostly detennined by demographic

and socioeconomic factors, of which household socioeconomic status was the most important

factor (Niragire et al. 201 1).
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CHAPTER THREE

RESEARCH METHODOLOGY

3.0 Introduction

This chapter will deal with the following subheadings: Study Setting, Data Sources, study

design, study population, Saimple Design of NDIIS, Variables and Variable Measurement, data

management and analysis plan, and study limitations.

3.1 Study Sctting

The population of Nigeria based on 2006 population and housing census was 140,431,790 with
an estimated growth rate of 3.2% per annum (NPC 2009). But United Nation population Fund in

2011 put Nigernia population at 167 million which is the sixth largest in the world after Brazil,
Indonesia, USA, India and China.

Administratively and politically, Nigeria is divided intosix geo-political zones: South- South,
South East, South West, North Central, North West, and North East and these ts subdivided into

36 states and a Federal Capital Termntory. Presently, Nigena is govemed by demnocratically

elected leaders both at national and state levels.

The Nigenia fertility rate has remained high since 2003 with a Total Fertility Rate (TFR) of 5.5
births per woman. The North West Zone has the highest TFR of 6.7 while the lowest is the South
-South Zone with TER of 4.3 births per woman. Also, the rural areas have higher TFR than the
urban areas (6.2 versus 4.7) (NDHS 2013).

3.2 Data Sources

This study utilized 2013 Nigena Demographic and Health Survey (2013 NDHS) datasets. The

2013 Demographic and Health Survey elicited information on demographic and health indicators

both at the national and state levels.
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3.3 Study Design

This study involved secondary analysis of nationally representative data from the 2013 Nigenan

Demographic and Health Survey.

3.4  Study population

The data for this study were children borm within the last five years before the survey (1.e. under
five children) in rural Nigeria. The information was derived from women age 15-49 years who

had at least one live birth within these period extracted from the 2013 NDHS datasets.

3.5 Sample Design of 2013 NDHS

The 2013 NDUHS program adopted the sainpling frame designed for the 2006 population and
housing census. The primary sampling unit (PSU) regarded as a cluster for 2013 NDHS and was

defined on the basis of Enumcration Areas (EAs) {roin 2006 EA census frames. Sample {or the

sunveys were selected using stratified two-stage cluster design consisting of 904 clusters, 372 in

urban areas and 532 in rural areas. (NPC and ICEF 2014).

A representative sample of 40.320 (urban 16,695 and rural 23,625) households were selected for
the surveys and 38,522 households were interviewed (urban 15,859 and rural 22.663). The
second stage of selection processtinvolved a complete listing of the 886 selected clusters
followed by a selection of an average of 45 households in each clusler, using equal probability

systematic sampling. A minimum of 943 complcted interviews was target per state. The nuinber

of households was proportionately distaibuted betwecn rural and urban areas. All women within

the reproductive age 15-49 years who were either pemrmanent residents in the selected households
or visitors that slept in the selected households on the mght preceding the survey were eligible to

be interviewed:Thus, the 2013 NDHS had an overali household response rate of 99%.

Owverall, data were collected from 38, 522(15,545 urban and 23,403 rural) women age 15-49 and
17,359 (7.144 urban and 10,215 rural) men age 15-59 yeats in randomly selected households
across all the 36 states and the FCT, The survey elicited information on demographic and hcalth

indicators both at the national and state levels. Also the samplc design allowed for spccilic
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population and health indicators to be computed for each of the 6 geopolitical zones and 36 states
and the FCT.

3.6 Variables and Variable Mcasurement

The dependent and independent variables for this study were contained in the 2013 NDHS
datasets.

3.6.1 Dependent Variables

The dependent variables in this study are (1) the risk (or hazard) of infant death (1.e. the risk or

hazard of death during age 0 to 11 months) and (2) the risk {or hazard) of child death (i.c. the risk

of death during age 12 to 59 months). The nisk of decath in infancy or childhood 1s measured as

the duration of survival since birth (in months).

3.6.2 Indcpcendent Variables

The selection of independent vanables is hased on the Mosley and Chen (1984) conceptual
framework and existing literaturte on child mortality. In the Moslcy and Chen framework all
soctoeconomic and bio-demographic determinants of child mortality operate through a common
set of five or six proximale factors (household environinental contamination, matemal factors,
personal illness control, nutrient-deficiency, and injury). The sociocconomic (covanates) factors
considered in this work are matemal education, socioeconomic status, type of toilct facility,
source of water, martal status, religion, region of residence while the bio-demographic

(covariates) factors.are child’'s sex, type of marriage, Matemal age at buth of child, preceding

birth interval, child year of birth and age of respondent at first birth.
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3.6.3 Definitions of sclected variables

Table 3.1: Definitions of socioeconomic variables

Definitions

SIN Variables
1 Matemal education
2 Soclocconomic status

3 Type of toilct facility
4 Source of dnnking water
5 MMlantal status

6 Religion

7 Region

Highest cducational
level of the mother
Wealth index of
houschold where
respondent hived
HMouschold type of
toilet facility
Houschold sourcc of
danking water
Marital status of
respondent
Respondent's
rcligious affiliation
Geopotitical zone
wherce respondent

lives
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Table 3.2: Definition of bio-demographic variables

S/N Variables Definitions
| Matemal age at birth of the child Age of the mother at
the time of child birth
& Type of marriage Type of marnage of
respondent
3 Birth mterval Numberof months
between preceding
birth and the birth of
the child in question
& Child’s sex Sex of the child

Child year of birth

Matemal age at first birth

The year of the

child’s birth

Age of mother at first

birth
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3.7 Addressing the study Objectives

Table 3.3: Mcthods used to address the study objectives

SIN' Objectives Variables Statistical Mcthod

| To determmine the effect of Matermnal Weibull

selected socioeconomic and bio-

cducation, region,  proportional hazard

demographic factors on infant and  ji1d sex. birth model

child mortality in rural Nigena. interval, source of

walcr, ctc

To determine which of infant or Matcmal Weibull

child mortality 1s most affected by  ¢qycation, region, proportional

unobserved heterogeneity 10 rural

child sex, birth hazards model with

Nigena.

interval, soureeof ' frailly (or Frailty

watcr, elc nodcl).
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3.8 Statistical Model

3.8.1 Wocibull Proportional Hazards Model (Survival Analysis)

Survival analysis (Cox regression) technique imitially developed by Cox (1972) is a useful
technique for analysis of survival data and it takes care of censoring problem in mortality data
and this 1s its major advantage. In this technique, the outcome variable is the risk of death in
infancy or childhood measured as the duration of survival since birth in months. The difference
between vanous survival models is based on the distribution that the timing function is assumed

to follow (Cleves et al. 2004). Based on literature, we will utilize the Weibull proportional
hazards model of the form:

h{t/x)) = exp(R'x)pt™

(1)
Where:

hi{t/x,) = the hazard of death for child i at time t;

p = shape parameter estimated froin the data,

B =the vector of unknown coefficients of the explanatory vanables x,

The hazard ratio between two different vaiues of x is given by

:E::g= exp{Pi(xi—x2) } (2)

Weibuil model is chosen because is suitable for hazards that are either monotonically decreasing
or increasing (Blossfeld and Rowher 2002 as sited by Omnanba 2007). And 1t is an established
knowledge that mortality m human population is usually high in the first year of life; then it

declines in other ages of childhood and throughout most of the teenage years, then increasing

slowly in adult ages to old age.

3.8.2 Thc hazard modecl with frailty

The frailty a-being an unobserved multiplicative effect on the hazard [unction which is
assumed to follow gamma distribution g(a) with « > 0 and the mean of g{a) equal to 1. The

variance of g(e) is a parameter & (theta) that is usually estumated from the data. The model

assumes that the individual risk of death is a function of measured (covanates) factors. The

imodel i1s of the fonn:

hi(Ux;;. 0;) = a,h(Ux;), (3)
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Indexes 1 and j correspond to observations in children and mothers. respectively. Lf the
variance estimate 8 1s different from zero it indicate that unobserved and unmeasurable family

factors affect the nisk of death hence their survival risks are correlated. And if the variance

estimate 9 1s zero, then, all families have the same risk of death. Also, individuals wvith frailty
a > |1 have a higher hazard and decreased chance of survival compared to those with fraiity a

= 1. And individuals with frailty a < | have a decreased hazard and higher chance of survival

compared to those with frailty = 1. ( Klienbaum et al 2005).

Further, at the multivariate level, analyses were run scparately for infant mortality and
separately for child mortality, to examine the effect of soine sclected covanates on infant and
child mortality and how unobserved heterogeneity affcct survival chance in mfancy and
childhood. As a result, there were eight inodcls at the multivanate level (fourinodeis for cach
of the two outcome variables). Out of the four models, two nodels are frailty models. The
frailty model is use to ascertain which of infant or child wortality is most affected by
unobserved heterogeneity.

3.9 Data Managemcnt and Analysis Plan

All data extraction, cieaning and univanate analysis 'wecre done using SPSS (version 2Q) while
survival analysis were done using Stata.statistical package (version 12). In this study, first,
univanate analysis was used to presents the percentage distribution of the respondents according

to the selected vanables. And the second level of analysis, Weibul!l proportional hazards model

and Frailty model was employed to examine the relationship between the outcoine vanables
(isk of infantchild mortality) and a set of selected independent (covariates) vanables. Also,

design weights were calculated to account for the coniplex naturc of sample design of NDHS.

In all there are four models, two each for infant and child monality. The models arc classified

as follows:
Model | = TFhis model contains the selected socioeconomic variables and outcome variabie

Model 2°— This model contain the combination of socioeconomic and bio-demographic

variables and outcome vanable
Model 3 — This 1s frailty model of the selected socioeconomic vanables and outcome vanable

Model 4 This s fratlty model of the combination of sclected sociocconomic and hio-

'l demographic vanables and outcome vanable.
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Table3d4:  Bio-demographic variables and its codes

S/IN Variable Coding
1 Matemal age at birth of the child
< 20(1)
20-35 (2)
>35 (3)
9)
Type of marriage Monogamous (1)
Polyganmious(2)
3 Birth interval
First birth (1)
< 24 months(2)
24-35(3)
>35 (4)
4 Child’s sex Male(1). female(2)
5
Child year of birth 2008-2009 (3)
2010-2011(2)
2012-2013 (1)
5]

Matemal age at first birth
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Table 3.5 Socioeconomic variables and its codes

S/N Variable Coding

1 Matemal education

None (1),
Primary (2)

Sccondary or higher (3)

% Socioeconomic status
Poor (1)
Middle (2)
Rich (3)

3 Type of toilet facility
Unimproved (1)
Improved (2)

< Source of drinking waler Unimproved (1)
Improved (2)

h) Manital status Never married (1))
Married (2)

6 Rcligion Catholic (1)
Other Christian (2)
Islam (3)
Others (4)

7 Region

North-central (1)
North-east (2)
North-west (3)
South-cast (4)
South-south (3)

South-west (6)
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CHAPTER FOUR

RESULTS

4.1 Distribution of Selected Variables

In this section, the percentage distibution of the characteristics of the study population  is
presented according to selected vanables. Selection of variables (which could influence infant
and child mortality in the rural areas) was guided by the literature. The selected independent
vanables (covanates) are divided into two — socioeconomic and bio-demographic factors. At the
Socio-economic level, the variables analyzed include: Matemal education, socioeconomic status,
mantal status, Religion, Source of diinking water, type ol toilet lacilities and region. While at the
bio-demographic level, the variables analyzed include: Sex of the child, Type of marriage,

maternal age at child birth, Birth interval. matemal age at first birth and Child year of birth.
4.2 Distribution According to Sclected Socio-Economic Factors

With respect to matemal education, results showed that highest proportion of the children

(65.5%) belonged to mothers with no formal education while children their mothers had primary
education and secondary/higher education have almost the same proportions (18.2% and 18.3%)
It could be observed from Table 4.1 that the mothcrs were predominantly married (86.5%) while
the rematning 13.5% were children of never married women. With respect to religious affiliation.
8.8% of the children Catholics mothers. slightly more than one-quartile (29.9%) were children of
other Christian mothers, slightly less than half (48.4%) were children of Muslun family while
1.0% were children of other religions. A consideration of socioeconomic status showed that most
of the children (43.3%) were delivered by poor mothers, less than one-quartile {17.2%) were

children o f middle socioeconomic mothers whereas slightly more than one-quartile (28.0%) were

children of richhmothers.

Tabled.1 further showed that more than half (54.2%) of the children were from household with
unmmproved source of drinking water whereas the remaining (45.8%) were from household with

tmproved source of drinking water. Similarly distnbution of type of toilet facilities, showed that

more than half (63 0%) were children from households with unimproved toilet facilitics whereas

the remamning (37.0%) were children from households with improvcd toilet facilities. With
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respect to region, results showed that most of the children (44.1%) resident in the North-west,
20.4% were children of mothers residing in the North-east. Another 16.3% of the children were
children of mothers residing in the North-central, 4.2% of the children were children of mothers

residing in the South-east. Also, 9.2% were children of mothers residing in the South-south and

5.9% were children of mothers residing in South-west.
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Table 4.1: Percentage distribution according to sclected Socio-cconomic factors

Variables Frequency Percentage
Socio-economic factors
Maternal education
No education 13144 63.5
Primary education 3763 18.2
Secondary and higher ecducation 3795 18.3
Socioeconomic status
Poor 8972 433
Middle 3555 17.2
Rich 5790 28.0
Marital status
Never married 2796 135
Ever mamed 17906 86.5
Religion
Catholic 1814 8.8
Other Christian 6199 299
Islam 10026 48 4
Others 199 1.0
Source of drinking water
Unimproved 11215 54.2
Improved 9487 45.8
Type of toilet facilitics
Unimproved 13050 63.0
Improved 7652 37.0
Region
North West 9125 44.1
North East 4213 20.4
North Central 3368 16.3
South East 860 4.2
South South 1908 9.2
South West 1228 5.9
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4.3 Distribution According to Sclected Bio-Demographic Factors

The distribution of the study population by selected bio-demographic factors is presented in
Table 4.2. Results from 2013 datasets showed that male and female children in rural Nigena
were almost of the same proportion (50.4% vs. 49.6%). With respect to type of marriage, the
proportion of children is higher in monogamous mamiage than polygamous marriage (56.2% vs.
43.8%). A consideration of preceding birth interval showed that less than | in every five children
had preccding birth interval of less than 24 and in thetr first bisth (19.1% and 18.0%), whcrcas,
morc than | 1n 5 (32.7% and 29.9%) children, were delivercd between 24 and 35S months and
afier 35 months preceding birth interval. With respect to inatemal age at child birth, less than |
in every five children (18.0%) were dchivered by womncen less than 20 years, slightly morc of

three in every five children (67.1%) were delivered by women betwecn the age 20 and 35 years

whilc far less than one n every [ive children (1 1.7%) were borm by women above 20years.

Table 4.2 further showed that slightly more than half of the children (53.6%) were dclivered by
mothers whose their agc at first birth was less than 20 years, slightly more than onc-quartile of
the children (34.6%) were delivered by mothers whose age at first birth are betwecn 20 and 35
years while insignificant proportion of children (0.2%) were delivered by mothers that gave their
first birth when they were above 35 years. Considering child year of birth, about one-quartile of
the children (25.8%) were delivered in the years 2012-2013, less than half of the children

(34.9%) were delivered in the years 2010-2011 whereas shghtly more than half of the childrcn
(27.8%) were deliveredn the years 2008-20009.
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Table 4.2: Percentage distribution according to selected bio-demographic factors

Variables

Frequency Percentage
Scx of the child
Male 10451 504
Female 10271 49.6
Type of marriage
Monogamous 11635 56.2
Polygamous 9067 43 8
Maternal age at child birth
<20 years 3719 18.0
20-35 years 13887 67.1
>35 years 2427 11.7
Birth interval
First barth 3776 18.2
<24 months 3963 19.1
24-35 months 6775 32 7
>35 months 6188 299
Maternal age at first birth
< 20years 11097 53.6
20-35years 7172 34.6
>35years 48 0.2
Child ycar of birth
2012-2013 5347 25 8
2010-2011 7225 349
2008-2009 5746 27 .8
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4.4 Weibull Standard Model for Infant Mortality

The results in table 4.3, 1s that of survival analysis showing the effects of bio-demographic and
soci0-economic variables on the risk of infant mortality. The table contains two models- inodel |

contains only bio-demographic variables while model 11 contains both bio-demographic and

soclo-economic variables. The models showed the average effects of each variable while

controlling for the effects of other covanates.

The results in model | reveal that all socio-economic vanables, controlling for €ach other, are
significantly related to sk of infant death. In Model 11, the risk of infant moitality is higher in
the Northermn than the southem regions of rural Nigena. Also, the tesults revealed that femalc
children had lower nsk of death (F 1R =0.83, CI = 0.75, 0.93) than malc children. Infants whosc
parents mamage typc are polygamous were associated with higher nsk of death (FR = 1.04, Cl
= 092, 1.16) than children of monogamous type of marmage. With refercnce to matemal age at
child birth, incrcase in age was associated with increased risk of death- 20-35 years (FIR = 1.06,
Cl = 0.89, 1.25), and greater than 35 years (IIR = 1140, Cl1= 1.13. 1.74). Similarly, incrcase in
matermal age at first birth 1s also associated with increased risk of infant death: 20-35 years (HR
= 1.02,CI =091, 1.14) and greater than 35years (HR = 246, Cl = 1.22, 4.96). While increased
birth interval reduces the nsk of infant death: less than 24 months (HR = 1.05, CI = 0.88, 1.25);
24-35 months (HR =0.64, C1 = 0.64, CI=0.54, 0.76) and greater than 35 months (HR= 0.46, CI
= (0.38, 0.56). Furthermore, infants whose mothers had secondary and higher education had lower
nsk of infant death (HR=0.91, CI= 0.75-1.10) while those whose mothers had pnmary education
higher nsk of death (HR =1.04. C1= 0.89. 1.21) than children whose imother had no education.
Also. infants'of middle socioeconomic status (HR=0.97, CI=0.84, 1.13) and rich socioeconomic
status (HR=0.94, CI= 0.81, 1.08) all had reduced nsk of infant death. Other nsk factors are
accessito’ improved sources of dnnking water (HR=1.03, CI=0.92, 1.15); wmfant of mamed

parents had higher nsk (HR = 1.16, Cl = 0.79. 1.69) and use of improved toilet facilities had
lowernisk of infant death (HR=0.83, C1=0.74, 0.94).
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Table 4.3: Effects of selected variables on [nfant mortality in rural Nigeria using weibull

Model

Variables Model 1 Model 1
HR (95% CI) HR (95% CI)

Sex of the child
Male 1.00 1.00
Female 0.84 (0.75,0.93)* 0.83 (0.75,093)*
Type of marriage |
Monogamous 1.00 1.00
Polygamous 1.20 (0.90,1.12) | 2
Maternal age at child birth | NS g
<20 years 1.00 1.00
20-35 years 1.01 (0.86, 1.19) .06, (0.89,4.25)
>35 years 137 (1.11,1.69)* 140 (1.13,1.74) *
Birth interval . v
First birth 1.00 1.00

| ;214 monthsh 1.12(0.95,1.32) ]:05 (0.88, 1.25)
L 0.68 (0.57.0.80) * 0.64 (0.54, 0.76) *

5> months 0.49 (0.40,0.59) * 0.46 (0.38,0.56) *

E Maternal age at first birth | -
< 20years .00
Yy : 1.00
;(3)535years 1.03 (0.92, 1.14) 1.02 (0.91,1.14)

I years 243 (1.21,4.89)* 246 (1.22.4.96
Child vear of birth R
2012-2013 1.00 1.00
2010-201 1412 (0.98, 1.28) |

12 (0.98,1.2 1.12(0.98.1.2
2008-2009 1.10(0.96, 1.26) 1.09 (o 98 ort
Matcrnal education D)
None
Pnmary o

Secondary and higher
Socioeconomic status

Poor

Middle
Rich
Marital status

Never mamed

Mamed
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1.04 (0.89,1.21)
0.91(0.75, 1.10)

1.00

0.97(0.84, 1.13)

0.94 (0.81,1.08)

1.00

116 (0.79, 1 69)



Table 4.3 cont’d.

Variables Modecl I

Modecl I1
LU RS HR (95% CI)
Religion
Cathohc 1.00
Other Christian 1.26 (1.03,1.51)*
Islam 1.07 (0.86, 1.34)
Others 1.11(0.65,1.92)

Source of water

Unmmproved 100
| Improved 1.03 (0.92, 1.15)
Type of toilet facilities
Unimproved 1.00
Improved 0.83(0.74,0.94) *
Region
North Central t.00
North East 1.26 (1.05,1.51) *

North West
South East
South South

South West

140 (1.16, 1 67) *
1.25 (0.93. 1.67)
1.03 (0.78, 1.35)

1.04 (0.63. 1.40)

Sample size 18697

Number of failures 1382 115285
Negauve log ltkelihood 1224 7143
Likelihood ratio chi-square 157 197
Deygree of freedom 11 25
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4.5

Weibull Frailty Model for Infant Mortality

: ity. It i extension of
Table 4.4 present the results from two hazard mnodels for infant mortahity. It is an

ffects
table 4.3, but here, frailty model 1s use instead of standard weibull mode! to model the etile

| : that a
bio-demographic and socio-economic variables on the risk of ‘nfant death. The table show

total of 1,382 children died in infancy. For all the models. the chi-squared statistics and log

likelihood ratios describing the model goodness of fit are all significant.

The estimated variance parameters associated with the frailty effect, 8, 1n the-Weibull frailty

model 1n table 4.4 are 0.507 and 0.518 in Model [ and Model II, respectively. These parameters
are very significant and the standard errors associated with the hazard ratios of the variables are
constantly higher in the frailty models than in standard Weibull models. which in tumn result to

wider confidence intervals. This indicated that Nevertheless, the increase 1s generally small and

does not alter the significance of any of the parameter estimates:

Like table 4.3, the results in show that all the biodemographic and socioeconomic varables,
controlling for each other, are significantly related to survival of infant. In Model [ ], the nsk of
infant monality 1s higher in the Northem region than the southermn region of rural Nigena.
Furthermore. the results revealed that'female children had lower risk of death (FHR = 0.75, Cl =
0.63, 0.89) than male chiidren. Infants whose parents mamage type are polygamous were
associated with higher nsk of death (HR =106, CI = 0.88, 1.28) than monogamous type of
mamage. With reference to matemal age at child birth, increase in age 1s associated with
increased risk of death- 20-3S years (HR = 1.07, Cl = 0.81, 1.40). and children whose mother's

age at child birth,is greater than 35 years is about 2times more hkely to die compare to those less

than 20years, (HR = 1.67, CI = 1.18, 2.38). Snnilarly, increase 1n matemnal age at first birth is

also associated-with increased risk of infant death: 20-35 years {HR = 1,03, CI =

. 0.85.1.24) and
children whose mother's age at first birth is i

reater than 35 years is about Stimes more hikely 1o
die’ conipare to those less than 20years (HR = 445, C] =

1.23, 16.11). While Increascd birth
Interval reduces the risk of infant death: less than 24 months (HR = | .10. C]

= 0.83, 1.47): 24.35
months (HR = 0.50, C| = 0.37, )

0.66) and greater than 35 months (HR = 03|, C} =
Also, Children bom in the period 2010-2011 are about 1 .2tines (HR -

while those bom in the period 2008-2009 are 1.1imes (HR = .14
to die compared to those hom n

0.23, 0 .42).
1119, Cl1 =097, 1.47).
CIl=091,1.47) morc hikely

the period 20122013, The merease m cacflicients associated
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with the penod of birth means that its relationship is better revealed in the presence of bio-
demographic factors.

Furthermore, infants whosc mothers had secondary and higher education had lower nisks of
infant deaths (HR= 0.88, Ci= 0.65-1.19) than children whose mother had no education, and

those whose tmothers had primary education had higher nsk of infant death (HR =1.08, CI=

0.85, 1.38) than children whose mother had no education. Also, nfants -of middic

socioeconomic status had reduced nsk of death (HR=0.93, CI1=0.73. 1:18). and nch
socioeconoinic status also had reduced nsk of death at nfancy (FIR=0.88, Cl= 0.70. 1.10)
compare to children of poor socioeconomic status. Regarding religion, children of Islamic
mothers are about 1.34times; other Christian denominations arc 1.46tuncs while those of other

religions are 1,28tmes more likely to dic in infancy compared (o children of Catholhic mothers-
Other nsk factors arc acccess to improved sources of drinkmg water (HR=1.04, C1=0.88, 1.26),
children of married parents had higher risk (HR = 1.25, C1 = 0.68, 2.31) and use of improved
torlet factlities had lower risk of death at infancy (HR=0.76, CI=0.63, 0.91).

15

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



s < —— T Y e

Table 4.4: Effects of selected variables on infant mortality in rural Nigeria, using Frailty

model
Variables Modcl | Model 1T
HR (95% CD HR (95% CT)
Scx of the child
Male 1.00 1.00
Female 0.75 (0.64.0.89) * 0.75 (0.63,0.89) *
Type of marriage
Monogamous 1.00 1.00
Polygamous

Matcrnal age at child birth
<20 years

20-35 years

>335 years

Birth interval
First birth

<24 months
2435 months
>335 months

Maternal age at first birth
< 20years

20-35vears

>35years

Child year of birth
2012-2013
2010-2011
2008-2009

Maternal education
None

Prnimary
Secondary and higher

Socioeconomic status
Poor

Middle

Rich

Marital status

Never mamed

_M Aamed

1.02 (0.85, 1.22)

1.00
1.01 (0.78,1.32)
1.63 (1.16,2.30)*

1.00

1.20 (0.91, 1.59)
0.54 (0.41,0.71) *
0.33(0.25,045)*

1.00
1 04 (0.87:1.24)
4.19(1.15, 15.21) *

1:00
1:20(0.97. 1.47)
.15 (0.93, 1.44)
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1.06 (0.88, 1.28)

1.00
1.07 (0.81, 1.40)
1.67 (1.18,2.38) *

1.00

1.10 (0.83,1.47)
0.50(0.37,0.66) *
0.31(0.23,042) *

1.00
1.03 (0.85, 1.24)
4.45 (1.23, 16.11) *

1.00
1.19 (0.97, 1.47)
1.14 (091, 1.47)

1.00
1.08 (0.85, 1.38)

0.88 (0.65, 1.19)
1.00
093{(0.73.1.1R8)

0.8R (0.70. 1.10)

1.00

1.25 (0.68, 2.31)




Table 4.4 Cont’d.

Variables

Modell Model 1
IR (95% CT1) HR (95% CI)
Religion
Catholic 1.00
Other Christian 1.46 (1.04,2.03) *
Islam 1.34 (0.80, 1.61)
Others 1.28 (0.54,3.01)

Source of water
Unimproved
Improved

Type of toilet facilities
Unimproved
Improvcd
Region

North Central
North East
North West
South East

South South

South West

Sample sizc 18697

Number of fajlures 1382

Negative log likelihood 7139

Likelihood ratio chi-square 150

Degree of freedom B!

Theta 0.507 (0.36,0.71)
Likclihood rauo chi-square of  170.54

theta =0

—— e — e —

* sigmifcant a1 p <005
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1.00

1.04 (0.88, 1.26)

1.00

0.76 (0.63,091) *

1.00
1.42(1.07,190)*
1.64 (1.23,2.18) *
1.40 (0.88, 2.24)
1.07 (0.71, 1.63)
1.05 (0.70, 1.56)

1R60S

1369

7061

184

25

0.51R (0.36, 0.73)
163 .07



4.6  Weibull Model for Child Mortality

Table 4°5, shows the result of survival analysis on the effects of bio.-demographic and socio-
economic vanables on the nsk of child mortality. The table contains two models- inodel 1
contains only bllo-dcmographic vanables while model I contains both bio-demographic ‘and

soc;o-cconom;c variables. The models showed the average effects of each vanable while

controlling for the effccts of other covanates.

The results in model [ revcal that all socio-economic variables, controlling for ecach other, are
s{gn{ficantly related to risk of child death. In Model II. like tablc 43, the risk of childhood
mortality 1S highcr in the Northemn than the southern regions of rural Nigeria. Also, the results
revealed that {female children had lower nsk of death (HR = 0,838, CI = 0.74, 1.03) than malc
children. Children whose parents marriage tvpe arc polygamous were assaciated with higher nisk
childhood death (HR = 1.07, C1 = 0.9}, 1.27) than children of parcnts in monogamous typc of
mamage. With reference to matcmal age at child birth, incrcasc in age s associated with
increased nsk of death 20-35 years (HR = 1.06, C1' = 0.83, 1.35), and greater than 33 ycars (FHR =
1.32, Ci= 0.98, 1.79). But, 1increase mn matemal age at first birth 1s assoctated with reduced risk
of childhood death: 20-35 years (HR = 0.99, Cl = 0.84, 1.18) and grcater than 3S5ycars (FHR =
0.66, CI = 0.09, 4.69). Similarly increascd or widcr birth interval reduces the nsk of childhood
death: less than 24 months (HR = 1.08, Cl = 0.83, 1.41); 24-35 months (HR = 0.86, Cl = 0.66,
1.12) and greater than 35 months (HR = 0.54, CI = 0.40, 0.73). Furthcrmore, children whose
mothers had secondasy and higher education had lower nsks of childhood deaths (HR= 0.44, Cl=
0.0.31, 0.62) than' children whose mother had no educauon while those whose nothers had
pnmary education had lower rsk of childhood death (HR =0.85, CI= 0.68, 1.07) than children
whose mother had no education. Also, children of middle socioeconomic status (HR=0.99,
Cl=080. 1.22) had reduced nsk of death than rich socioeconomic status (I11R=1.06, Cl= 0.87,
1.29). @ther nsk factors are access to improved sources of dnnking water (1HR=0.94, CIF0.81,
1.1 Wychildien of married parents had lower nsk of death (HR = 0.96, C1 = 0.58, 1.59) and use of
fimproved toilet facilities (HR=0.96. CI=0.81, 1.13).
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Table 4.5: Effects of selected variables on child mortality in rural Nigceria using Wcibull
modecl

Variables B

Sex of the child

Model | .

HR (95% C1)

Model 11
HR (95% CI)

Male

Female

Type of marriage
Monogamous
Polygamous

Maternal age at child birth
<20 years

20-35 years

>35 years

Birth interval

First birth

<24 months

24.35 months

>35S months

Maternal age at first birth
< 20years

20-35years

>335years

Child year of birth
2012-2013

2010-2011

2008-2009

Maternal education

None

Primary

Secondary and higher

Socioeconomic status

Poor

Middle

Rich

Marital status

Never mamed

M amcij

1.00
0.88 (0.76, 1.02)

1.00
1.06 (091, 1.24)

1.00
0.91(0.72. 1.15)
121 (091, 1.63)

1.00

1.31 (1.01.1.69) *
1.02 (0.79, 1.32)
0.63(047,0.85)*

1.00
0.99 (0.85, 1.16)
0.67 (0.09,4.79)

1.00

1.09.(091, 1.32)
091(0.74, 1.11)
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1.00
0.88 (0.74.1.03)

1.00
1.07 (0.91, 1.27)

1.00

1.06 (0.83,.1.35)
1.32(0.98, 1.79)

1.00

1.08(0.83.1.41)
0.86 (0.66, 1.12)

0.54 (040,0.73) *

1.00
0.99 (0.84. 1.18)
0.66 (0.09. 4.69)

1.00
1.11(0.92,1.33)
0.90 (0.74, 1.10)

1.00
0.85 (0.68. 1.07)
0.44(0.31,0.62) *

1.00
0.99 (0.80. 1.22)

1 06 (0.87,1.29)

1.00

096 (0.58, 1.59)



Variables Model | Model 11
HR (95% C0) HR (95% C1)
Religion
£ 1.00
Catholi
o 1 14 (087, 151)
1st1an
Other Chrnisti | 08 (0.80. 1.47)
LB 2.46(1.34,451)*
Others
Source of water 1100
Unimproved 1.03.(092, 1.15)
Improved
Type of toilet facilities 1.00
Unimproved 0.96 (0.81.1.13)
Iinproved
Region 1.00
North Central 1 68 (1.26.2.24)
North East 1.88 (1.41, 250
North West 157 (0.93.2.64)"
South East 124 (0.78.1.78)
SouthSouth 1 21 (0.71, 1 R7)
u
18427
SOUth W est 1 ] 5 19 674
Sample S17C 677 3026
Number of failures 1090 149
Nevative log hk(’.thOd -
E | 54 25 -
Likelihood ratio chi-square 1] e

Degree of freedom  __

* significant at p = 0.05
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4.7  Weibull Frailty Model for Chilg Mortality

Table 4.6 present the results from two hazard models for childhood mortality. I{ is an extension

of table 4.5, but here, frailty model was used Instead of standard weibull model o model the

relationship between bio-demographic and SOCI0-cconomic variables and the nsk of childhood

dren died between 12 and 59 n
Parameters P, in table 4.5 and table 4.6 indjcate that the hazard is reducing in a

death. The table show that a total of 677 chil onths. The shape

all the inodcls, the chi-squared statistics and log likelihood ratios descnibing th
of fit are all significant.

The estimated variance paraimcters associated with the frailty effect. 8, in the Weibu!l frailty m
Model T and Model II shown in table 4.6 are 0.602 and 0.565. respectively. [.ike m infant
mortality, these estimates are significant and show that the risks of child death belween families

keep on differing even aftcr controlling for a number of observed determinants of childhood

mortality. The estimate in model [I imply that one child death in a faintly 1s related to about 57
percent increase 1n the risk of the index child dying comparative to what it would have being
assuming the child were alive. These results tmply that, in contrast to infant mortality, there is
huge difference between families in the risk of.child mortality that is not accounted for by the
measured and observed factors. Like in infancy, the standard errors are higher in the frailty
models compared to the standard models. Again, since the cffect of the factors is unchanged in
both the standard Weibull model and frailty model. Nevertheless. it 1s obvious that the effect of

the covanates on infant'mortality is smaller than that observed for in child mortality.

mparing them
Now we will provide.an overview of the pattems shown in the table 4.6, and companng

' in show that all the
with that of infadt mortality where necessary. Like table 4.5, the results 1

- . - L] v . . I | l
l .I '. l I . M II ' k f . f l ( t N t g

sk | to what was observed
than the southem region of rural Nigena and the risk s Stronger, comnpared

n I ‘n 'nfanc fe'] ale hi]d IO\VCI IL;L 0‘ deal l) !

A - 0.66. 1.05). Likc what
childhood there is slight increasc, as the nisk of death is about 83% (Cl

vere assaciated
rc polygamous ©

mamage type a

parcnls

we observed tn infancy, children whose age. With

: {typc of mam
with high isk of death (1R = 1.09 Cl = 0.84, 1.42) than Monogamous 1yp
Igher risk o > VY,

e (@) a l l \V l *165C “Sk nt d(‘dlh‘
‘ . 1 1 .(l "h lnC L:‘f‘(d
tn C
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20-35 years (HR = 1.06, CI = 0.73, 1.54), and children whose mother’s age at child birth is

greater than 35 years have higher risk of death than those less than 20years, (IR = 1.44, Cl =
. SR |
0.90, 2.31). Though, this is higher compare to infancy. Contrary, to what we observed in

infancy, increase in matemal age at first birth is associated wath reduced risk of infant death: 20-
35 years (HR = 1.03, CI = 0.80, 1.33) and children whose mother’s age at first birth 1s greater
than 35 years have a lower risk (HR = 0.45, Cl = 0.02, 9.02) of death compare to those less than
20years. Similar to what we observed in infancy, increased birth interval reduces the risk of
childhood death: less than 24 months (HR =1.22, CI = 0.81, 1.86); 24-35 months (1R =0.83, CI
= 0.55, 1.25) and greater than 35 months (IHR=0.44, CI =0.28, 0.70). Also, Children bom in the
period 2010-2011 had higher risk of death (HR = .16, CI = 0.88, 1.54), while those bom in the
period 2008-2009 had lower nisk of death in childhood (HR = 0.85, Cl.= 0.63, 1.15) compared to
those bom in the pertod 2012-2013, whereas in infancy, we observed a higher nisk all through the

period of birth. Again, the differences in the hazard across the period of birth maybe associated

with the prescnce of bio-demographic factors.

Furthennore, whereas in infancy children whose mothers had secondary and higher cducation
had 88% risk of death compared those whose mother had no education, in childhood the nsk of
death reduced 32% (Cli= 0.19, 0.52). ‘Again, in infancy children whose mother had primary
education had 108% risk of death compared to those without education, in childhood the nisk
of death also reduced to 78% (C1 = 0.56, 1.11). Exactly, like in infancy, children of middle
socioeconomic status-had reduced risk of death by 93% (CI=0.67. 1.30) compared to poor
socioeconomic status. In infancy. children of rich socioeconomic status had rcduced nsk of
death by 88%, in.childhood the risks of death incrcases in children of rich soclocconomic
status (HR=-1.10, Cl= 0.31, 1.49) compare to children of poor socioeconomic status.
Regarding religion, children of Islamic mothers are about 1.14times (CI = 0.72, 1.81). other
Ghristian'dcnominations are 1.21times (0.79, 1.86) while thase of other religions arc 4.12tmes
more Jikelv to die in childhood compared to children of Catholic mothers. Again, while m
infancy, improved source of water supply increase nsk of infant death by 1.04 times. in
childhood improved source of water supply reduced the risk of childhood death by 92% (Cl—
0.72, 1 18) compared to unimproved source of water supply. Other nsk fuctors of childhoad
mortality ar¢ children of inammied parents had lower risk of childhood death (ITR™ 093, C°

041, 2.07) than children of never inarnied parents. This 15 contrary to what we obsenved in

a2
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infancy as there are higher risks of infant deaths among mamied parents than never mamed
parents. . And use of improved toilet facilities reduced the risk of childhood death by 95%

(C1=0.74, 1.21). Whereas in infancy improved toilet facilities reduced the risk of death by
76%.

ai
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Table 4.6: Effects of selected variables on child mortality rural Nigeria using frailty model

Variables

Model I
HR (95% CI)

Model 11
HR (95% CI)

Scx of the child
Male

Female

Type of marriage
Monogamous
Polygamous

Maternal age at child birth
<20 years

20-35 years

>35 years

Birth interval

First barth

<24 months

24-3S months

>335 months

Maternal age at first birth
< 20years

20-3S5years
>35years

Child ycar of birth
2012-2013
2010-2011

2008-2009

Maternal education
None
Primary

Secondary and higher
Socioeconomic status
Poor

Middle

Rich

Marital status

Never mamed

Mamed

1.00
0.82(0.65, 1.03)

1.00
1.08 (0.84,1.37)

1.00

0.88 (0.61, 1.26)
1.32 (0.83,2.10)

1.00

1.57(1.05,2.36) *
1.05 (0.71, 1.56)
0.54 (0.35,0.84) *

1.00
1.04 (0.82, 1.32)
0.49 (0.03, 8:95)

1.00
1.140.86. 1.52)
0:86:(0.64, 1.17)

4 4
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1.00
0.83 (0.66, 1.05)

1.00
1.09 (0.84, 1.42)

1.00

1.06 (0.73. 1.54)
1 44 (0.90, 2.31)

1.00

1.22 (0.81, 1.86)
083 (0.55,1.25)
0.44 (028, 0.70) *

1.00
1.03 (0.80.1.33)
045 (0.02. 9.02)

1.00
1.16 (0.88. 1.54)
0.85(0.63. 1.15)

1.00
0.78 (0.56. 1.11)
0.32(0.19,0.52) *

1.00
0.93 (0.67.1.30)

1.10 (0.81,1.49)

1.00

0.93 (0.41, 2.07)



Table 4.6 cont’d.

Variables Model 1 Model 11
HR (95% C1) HR (95% C1)

Religion

1.00
Catholc

1.21(0.79, 1.86)
Other Chnstian

1.14(0.72, ) .81)
[slam

4.12 (1.47.11.48)*
Others

Source of water

Unimproved

Improved

Type of toilet facilities

Unimproved
Improved
Region

North Central
North East
North West
South East
South South

South West
Sample size
Number o f failures
Negative log likelihood
Likelihood ratio chi-square
Degree of freedom
Theta
Likehhood ratio testof
_theta=()
* significant at p < 0.05

18697
1382
71224
157

11
0.602 (0,39.0.92)

(17
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100

0.92 (0.72, 1.138)

1.00

095 (0.74, 1.21)

1.00

2.06 (1.36, 3.13)*
2.41 (1.59. 3.66)*
1.89 (0.90, 3.96)
1.47(0.76. 2.82)
1.37(0.67. 1.24)

18605

1369

7143

197

25

0.565 (0.35. 0.90)
106



DISCUSSION AND CONCLUSION

5.1 Discussion

5.1.1 Effects of Seclected Socioeconomic and Biodemographic Factors on

[nfant and Child Mortality in Rural Nigeria

The first objective of this study was to detennine the effects of selected biodemographic and
socioeconomic factors on infants and child mortality in rural Nigeria. Weibull proportional
hazard regresston analysis and weibull frailty model was cmployed to identify the
biodemographic and socioeconoinic factors associated with infant-and child morality in rural
Nigena. The study 1dentified biodemographic factors, such as child's sex. matemal age at child
birth, birth interval, matemal age at first birth and socioeconoimic factors such as, religion, type
of toilet facilities. place o fresidence and matemal education as factors associated with infant and
child mortality in rural Nigeria. Most of these covarates or factors remained sigmﬁcantly

associated with infant and child mortality even after controlling for the effects of other important
factors, while soimne 1s to a lesser degree.

“g cCX I C d ‘ ] d . ! I C 1 le 1 - C Chlld'S Sex
a"d rt t f c l ! ‘ y | “.“ l NI Cﬂa i CIna C

children h f 1dren. This may be attributed
ildren had reduced risks of dying at infancy compared to male children. lSll y ) |
0 : ' clopment than maie
1o Cultural beliefs, that fermale children are more important to the fammily dcvelopme

ce Tu re g1 pPr 10 of the tes;)ondcnts had
rpar the SlUdy 1S ral base with where great opo tion
counte . Sin

. terms Of bride
source of wealth 1n
little or no_formal education female children are regarded as a

‘ - arents S : -
Price at mamage. Consequently P both national and intcmational. For instance,
s 00

. } i 5 'e
siblings. This is consistent with similar stud an children arc rmorc

1 Nigena observed that m

d Kaberuka 2015) n th
4 among the factors

(Abimbola O. et al. 2012) in the study In rura e study of factors

likely 10 die than rmen children. Also, (Alex @n

: 4" he chil
. dentificd Scx of 1
assoCiated with under five Mortality 10 Uganda 16¢0H

nent 10 a study
cd ths argul
} alsO suppo

' 1 (2015
associated with child motality, 1Yamodar 5. €2
' rural |ndia.
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Further, as previously found in Nigeria (Uthman 2008), (

this study cstablished. that birth ntcrval

e mortality in rural Nigeria. Children with a longer
birth interval had lower risks of death than children wiath a shorter birth interval of 24 months or

longer. According to Whitworth & Stephenson, (2002), this. could be due to

Was an 1important factor of infant and child

the depletion in

matemal syndrome as a result of having births that is 00 close. and due to competition for

household resources often charactenze with short birth intervals.

The study also identified that access to improvcd toilet facihties as significant factor to the risk
of infant mortality in rural Nigenia. Though, it is not significant to child mortalty. it was found
that the nisks of infant mortality were significantly lower if children are raised in houscholds that
had access to improve toilet facilities. This is in agrcemcnt with Akinyemi, (2013). Since access

to unproved toilet facilities is dircctly relatcd to socio-cconomic status. it implies that

socloeconomic status is also a factor affecting infant mortality, Osita and others (2015).

The study also established a significant association between region and infant and child
mortality. As has been previously established (Antai, 2011) and (Sunday and others, 2015). this

) ks
study observed thatregion where children were born of raised has a great influence on the nis

: ) risk of infant
of death\at’infancy as children residence In the northern region was at higher sk

: ' ' _cast and North.wesl
moxtality compared with children residence in southern region. The North

' ' . This also
hasithe highest risk of infant mortality while has the lowest fisk ol death at nfancy

(2012) which obscrved that shows that North-\est

was consistent with Abimbola, and others o deaths per 1000 births. followed by

reglon had the highest under-five mortahty ratc of 200

, - thesc dispantics in mfant
North.cast region with 195.8 dcaths per 1000 births. The rcasens . -

Narh-cast and
v Yor mstancc,
and chld mOrlalily across regions n rural ng(,'ﬁzl irc driverse
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€inployed and in poor

dini, et al.. 20] 1).

death at childhood than children of mother with no education

in rural Nigera Though, this
N B e : : 1S not
statistically significant in infant mortality

hU n N . .
| t many previous studies on monality identified
matermnal education as a very important factor to infant and child morality, (Osita. 2015;

Ak;nyem; et al, 2013; Antai, 2011; Uthman, 2008; Whitworth & Stephenson, 2002)_ An
explanal;on for this could be that mothers with higher ecducation could alterher approach o such
practices as poor health-seeking behaviour, and ficquency of births. Since cducation s directly
related to wealth index, 1t implies that high educated mothers-would have the resources to take
care of the health and social nceds of their children, which in tum increase chance of child
survival, Also, even if an educated woman ecxpencnces births that are too close. maternal
education has the advantage of weakening the ‘effect of a short birth interval and through

increased female autonomy and economic empowcrment that guaranices access to resources,

which could eliminate competition for household resources among siblings (Whitworth and
Stephenson, 2002).

31.2 Influence of Unobscrved Hetcrogencity on [nfant and Child mortality

in Rural Nigeria.

: : the measured
It had been shown f6m result that infant and child wortahty vary due to the

onships betwecn the
socioeconomic{_ and.. biodemographic [actors ¢cven though the rclationship

T ] & is section wc discuss the
COVarjates;and’montality were often not statistically significant. In this

: ' odels. represents a child’s
ﬁndi“gs on frailty models. Frailty, in the infant and child mortality modcis P

' factors that influencc the
“’I"erabi]i[y to the risk of death. It captures the total cfiicet of all tacto

: (overt,
. , ted in the model. {
chaldis Tisk of death that are not included in the baselinc hazards preschle

2014).

arates, the fraity officts presented

! obscrved cov
While standard weibull mnode) can account for rtality. In this study, ahnost

. yp and child mo
M frailty model represent unmeasured cffects On infant
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e study in Kenya by Rasugy et al, (2013).
| rst birth to infant mortality may be due 10 P
. | |

ociopsychological. The reproductive System of older mothers are deplcted comy

This high effect o f matemal age at fi
hysiological and

»ared o younger
mothers (Adeboye, et al, 201 0) and depression associated with late child delive

| | ry is also related
0 infant mortality, (John, 20} 3).

[t was established from the study that there is marginal difference between the effect of frailty for

both infant and child montality. The frailty effects at the family leve! for infant and child
mortality were 51.8 and 56.5 percent. respectively. The frailty effects were statistically

significant. This implies that the risks of infant and child deaths betwcen families differ
significantly even after controlling for a number of known detenninants of infant and child
mortality in rural Nigena. It further implies that the vanables in the infant and child mortalty
model explained 48.2 and 43 S percent of the family variation n infant and child deaths. Though,

the vanation was more in infant mortality than child mortality. These results, was in consistent

With the findings of (Rasugu,ét-al,(2013), and Justine, et al (2015).

5.2 Limitations of the Study

b limitati n the
Generally, mortality studies are associated with limitations of data, particularly 1

: spondents do
developing countries like Nigeria where death 1s regarded as a sad event that resp

' ets; as a result,
ot love to récall. This study is drawn on a crosssectional secondary datas

“Mothers usually do not talk about their

there ig ' be underreported.
1S tendency for child deaths to reasons. (NPC

~es or because their cultural

deadchildren in order not to bring back sad memo

fect levels and pattems of child dcaths; so

d . cand ‘
andJCF Macro, 2014). As omission of deaths ) can distort thc age pattem of

dance
births and dcaths

¢ have been undcrrcrmrw(l due 10

| avol
also misreporting of age at death (heapmg Of was  collceted

MoRality. Also. because informmation on RHILEES

"etrospectively, number of births and child deaths migh
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memory loss. Nonetheless

challenge to this study. This j imilations wl POSE a senous

indicated that the surveys

. 1t
earlier conducted ( NPC and ICF Macro 2014) 'ty data compared 1o

5.3 Conclusions

[t was observed from the results that the extent of effect of the covariat
es

s largel -
the prescnce of frailty, gely unchanged in

su ' ' '
ggesting that conclusions from the weilbull standard models arc robust

the statistical assumption of independence, Nev
model may better be reported because it is

to the collapse of

citheless, the results of frailty
more precise and efficient.

The findings on the effect of selected detcrminants of childhood mortality illustrate that the bio-
demographic variables are more mmportant during the infant age (0-11 months) while
socioeconomic variables are more important during the childhood age (12-59 months). Male
children had higher infant mortality risk than female children. Infant and child mortalily is

increased for children of short birth interval. While increase in inatemnal age at first birth and

maternal age at child all increase the risk of infant mortality. Though, matcrnal age at first birth

was only significant in frailty model. Other factors identified that significantly associated with

infant and child mortality is mother religion and region of residence. Furthennore. whereas,
animproved toilet facilities increase the tisk of infant mortality. children whose mother had

secondary or higher education had reduced risk of child ortality in rural Nigena.

. o 5 e
We found that family.frailty for both infant and child mortality 1s 51.8 and 56.5 percen

; on in infant and child
'eSpectively in rural Nigeria. The magnitude of the unexplained vanation in nidn

child wulnerability to the risk of dcath.

monali(y by the measured covariates represents infant and
y be magnificd by the unobserved

However, he frailty magnitude in this study could also

ity than
erved heterosenelty
COMmunity. effects. More so, child mortality 1s mMOSt affected by unobs

: h othcr.
mfancy in rural Nigeria even due the margmal difference from €ac
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3.3 Reccommendations

Based on the conclusions the following recommendations are made:

1) To recufy the current situation of infrastructural deficiencies n many communities |
1€S 1n

Nigeria, 1t 1s recommended that there should be increased or special budgetary allocation towards
the provision of essential amenities like drinkable water, electricity, health facilities. and pood

toilet facilities in rural Nigena.

2) The current family planning programme in the country should be strengthened and expanded
in rural areas to ensure that all men and women who wish to space have the neans to do so. This

will bnng about adcquate spacing between births.

3) Therc is a need for all tiers of govemment to provide adequate funding to regions with lugh

infant and child mortality risks.

4) There should be strong political commitiments from governments at vanous levels towards

' : ‘ i jger s 1S important as it
achieving increase in the girl child enroliment n schools in rural Nigernia. This 1s imp

will reduce the high number of illiteracy in the'rural areas.

ok at the unobsetved heterogenelty ! |
lity most affected by the frailty.

n the entire
5) Future studies should therefore endeavor:to lo

country in order to ascertain which of infant or child morta
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