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ABSTRACT 

Background: Infant and child mortality remains significantly high among those living in rural 

Nigeria tl1an their urban counterparts. Besides, previous studies have rarely explored the role of 

unmeasured variables in the rural-urban differential. This study was conducted to detennine 

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

Methods: Data from 2013 Nigeria Demographic and Health Survey \vere analysed to exa1nine 

the factors that predispose to infant and child n1ortality in rural Nigeria. Weibull proportional 

hazard and Weibull frailty 1nodels \Vere used. The I -Iazard ratio (llR) and its 95% confidence 

interval (CI) \Vere estitnated. 

Results: After controlling for other variables it \Vas found that the risk of infant n1ortality was 

IO\VCSt an1ong fe,nale children (lIR=0.83, CI=0.75-0.93) as compared \Vitl, 1nale children. 

l-[azard of infant 1nortality \vas highest an1ong children \vhose 1nolher's age at child birth \vas 35 

yr or more (HR=l.40, CI=l.13- 1.74) as con1pared \'lith children \vhose n1othcr's age \vas less 

than 20 yr. Hazard of death \vas 46 percent (CI=0 .54-0.76 ) and 54 percent (CI=0.40- 0.73) 

higher at infancy and childhood respectively a1nong birth interval of 35 111onths or rnorc 

con1pared \vith the first birth. The nsk of infant dying \Vas higher among children of other 

Chnst1ans (HR=l .26, CI=I 03, 1.51) compared \vith children of Catholic faith, and the nsk of 

death at childhood \\ as highest among other (non Chnstia.n) religion (HR=2.46, CI=! .34-4.51 ). 

The nsk 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 in fancy: NE, (IIR= 1.26, 

(Cl=l . 0 5-1 51); -.....:.\V, (HR=l.40, CI=l.1 6-1.67) \vhile al childhood. NE, (IIR=l. 68, CT=l.26-

2 24 ): !\T1.\'. (HR-= I .8 �. CI-I . 4 I -2.51 ). 1-\ccess to 11n proved Loi let fact It tics reduces lhe risk of 

death at infancy compared \Vtth unimproved \Vhile sccondal")' or higher education reduces the 

nsk of death at childhood. Only maternal age at first birth \vas sign,licant 111 the frailty n1odel. 

Hazard of infant mortality \Vas highest among children \vhosc mother's age at first birth \Vas 35 

vr or more (HR=4.45. Cr 1.23-16.1 1) as compared \\ 1th children \\ hose 1nothcr's age ,vas less 
• 

than 20 ,T. ·rne frailly value in infant and child mortality are 51 Sand 56.1 percents respectively . 
• 

\vhich means that tlle covariates 111 rnfant and child models cxpla,ned 4� 2 percent and 43 5 

percent fan11ly vanauon in infant and child deaths in rural Nigeria. 
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Conclusions: Bio-demographic variables are important determinants to infant mortality while 

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

exist 1n rural Nigeria. Unobserved heterogeneity \vas found to be significantly associated with 

high rate of infant and child mortality in rural Nigeria. 

Key ,vords: mortality determinants, Frailty, Nigeria, Under-five mortality, Rural Nigeria. 

Word count: 447 
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CHAPTER ONE 

INTRODUCTION 

1.1 Background of the study 

Childhood mortality re1nains significantly high in sub-Saharan African countries. 

Internationally, it is esti1nated that 7 1nillion children under the age of five died in 2011 

(UNICEF, 2012). Sub-Saharan African region is a n1aJor contributor to this statistics. 

Although, the health outcomes of children improved dran1alically \vorld\vide du11ng the 21st 

century, enormous disparities still exist between developed and developing countries. The 

variation in under-five mortality is about 78 tin1es 1nore in developing countries than 

developed nations. Estin1ates sho\ved 180 per 1000 live births in Angola lo only 2.31 per 

1000 live births in Singapore (\Vorld Facts Book, 2011 ). 

More so, UNICEF (2010) in the state of the ,vorld's children report slated that 8.1 11111\ion 

children \VOrlcl\v1de 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 nan,ely; Nigeria, India, Pakistan, the 

Democratic Republic of Congo, and China \vith Nigeria and India both accounting for one 

third of the total nun1ber of under five deaths across the \vorld. The report describes the slo,v 

rate of decline as d1sturb1ng and grossly insufficient to achieve the MDG goal by 2015 since 

only 9 out of the 64 countnes \\1th high child mortality rate are on track to 111cet the MDG 

goal. 
� 

Children in rural areas face higher mortality than their urban counterparts (Cai 2006). 

According to Ellen (2009), higher rates 111 infant n1ortality in rural areas are denved from 

both obserYed and unobserved disadvantages in household charactenstics and these explain 

for t\vo-thirds of the differentials, less than one-quarter of the differentials is cxpla1ncd b1

Communlt)' characteristics, with about t,vo-thirds coming from community unobserved 

heterogeneity v.·hile the most contnbuling factors arc the cn\1ronn1ental factors (such as 

elcctnc11y. a safe source of drinking \vatcr. and quality of housing 1naterials). There arc 

significant spatial differences 1n infant mortality ratcc; and under-five 1nortnlity r.itcs a1nong 

the Nigerian six gco-poh11cal rcg1onc; and by n1ral urban rcs1dcncc (Aighc, G () ,inti Zannu. 
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A. E. 20 l 2). Also, a study by  Abimbola (2015) in rural Nigena shows that access to good 

health facilities and antenatal care, birth interval, maternal education, mother source of 

income, where babes is delivered and n1others age at birth are factors responsible for high 

rate of child mortality in rural Nigeria. 

Because of the challenge infant and child mortality pose to pubhc health in Nigeria and other 

developmg countries, researchers have 1nade considerable efforts to understand factors 

motivating the phenomenon. N!any studies have sho\vn that infants and child 1nortality rates 

vary by socio-econon1ic and bio-de1nograpl1ic characteristics (Anta1 20 IO; Odi1ne�vu, 2002; 

Omatiba & Boyle, 2007; Dan1odar S. et al 20 l 5). 

1.2 Problcn1 Staten1cnt 

It 1s a knO\\ n fact that mfant and child 1nortality re1nains a major public health challenge in 

Nigeria and other parts of the developing \VOrld \vith rural areas sharing the largest burden 

which of course have devastating effects on concerned mothers and the population at large. 

Child 1no1taltty reduction has becon1e a con11non agenda of public health and inten1ational 

agencies (Mutunga, 2007). Espo (2002) stated that approximately 10 1nillion children under­

five years die each year \vith huge variation across region and countries as \veil as urban and 

rural areas 

In "l1gena, according to 2013 NDHS report, infant and child mortahty 1s 69 and 64 per 1000 

Ii\ c births respectively. This 1neans that, one 1n evc1y 15 Nigerian children die before 

reaching age I ,  and one 1n 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 li\e births) 

than in urban areas (60 deatl1s per 1,000 live births) and child mortality is 89 deaths per 1,000 

live births in ilie rural areas as against 42 deaths per 1,000 lt\·e births 1n urban areas These 

associations \Viili infant and child mortality even after accounllng for different observed 

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

1 .3 .Justification 

It is important to focus research efforts on infant and child mortality in rur1l J\i1gcria in order 

10 generate new sc1cnt1fic evidence on ho\\' hcst to tackle its fnctors. ,\)though sc\ crnl 

researchers have cxa1nincd f;1ctors influencing infant and child 1nort.1lity in Nigeria (e.g. 
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• 

Adeboye et al.; 2010, Akinbami et al., 2010; Nwokocha and Awomoyi, 2009), studies that 

examine childhood inortality at the rural levels is sparse. Despite all efforts geared to\vards 

reduction of infant and child mortality in Nigeria by national and international agencies and 

organisations, there seen to be no significant reduction. Which suggest that unobserved 

heterogeneity (such as genetic, behavioral and environn1ental factors, occumng al individual, 

family and co1nn1unity levels (Sastry 1997), might be responsible for the n1enace And some 

of these factors (covariates) are not observed or captured in a social survey like NDI -IS \vhich 

is the dataset that most researchers in Nigeria utilized. As a result, a study that considers the 

1nOuence or effects of unobserved heterogeneity as \veil as observed factors on infant and 

child n1ortality in rural Nigeria \Vill contribute significantly to the existing body of 

knowledge. 

Therefore, this study \viii exa1nine the factors predispose to infant and child 1nortality 1n rural 

1.4 Research Objectives 

1.4.1 General objective 

The ocneral ob1ect1vc of th1s study is to dctcn11ine the factors predisposing to infant and child 
e 

mortality and also to ascertain the role of unobserved heterogeneity 111 infant and child 

mortality in rural Nigena. 

1.4.2 Spcci fie o bjccti, cs 

I. To detcrn1ine the effect of some socioeconomic and biode1nograph1c factors on infant and

child mortalitv in rural �,�eria. - � 

2. To detennine \vhich of infant or child mortality 1s n1ost affected by unobserved

heterogenc1ty in rural Nigeria . 
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2.0 Introduction 

CHAPTER T\VO 

LITERATURE REVIEW 

This chapter prcst:nts the rcvic\v of relevant literature. IJ11portant literature related to the study 

\vas collected through vanous sources: Pub�lED, Google search engine, Google scholar, books 

and reports Ke�vords for literature search include: infant mo1ial1ty, child 1nortality. 

detcnltinants of infant and child n1ortahty. unobscf\ ed heterogeneity as \\Cll as \Vc1bull and 

frailty n1odels 

Dcmograph1c, public. health and econon11cs htcrah.trcs '"as found to he stuffed \Vllh studies on 

various outcomes of child hea Ith and suf\ 1 val. Sc\ era\ studies on 111 fant and child 1nortality have 

yielded diverse findings on the detenninants of infant and child deaths. [·or proper rcvtC\V of 

literature 1n this chapter, re \tC\\ed literature \\Ould be presented under the follo,, ing sub­

headings: the global oven IC\\ of infant and child n1ortality, infant and child mortality in Afnca, 

infant and child n1ortahty in N1gena. the detcn11inants of infant and child 1nortality, rural-urban 

differentials 1n infant and child 1nortality, and use of frailty 1nodcl 111 dctenninant of infant and 

child n1ortality 

2.1 Global O, ervic,, of Infant and Child i\-lortalitv 
• 

Under five deaths globally, is estimated at about 10 1n1ll1on annually and about half of these 

deaths occur in just six countnes ,vh1le 42 countries account for 901� of these deaths (Black ct al. 

2003) The authors also obsef\·ed that 1nore than 2 1n 5 of child deaths occur in sub-Saharan 

Africa and 34<l',, occur in thl:. South 1\sia. Again. Rutherford (20 I 0) rcpo1icd a global esti1nate of 

9., million under-five deaths each year. ;\gain. about 41 �'.i of these deaths occur in the sub­

Saharan African countries. UNICEF (2012) put the 2011 global under-five deaths at around 7 

million. tv1orc recently. UNICEF (2014) reported thal globally cstitnatc of 6.3 1nillion children 

died each year as a result of preventable causes. The report also sho\ved 49¾ drop of under five

mortalitv rates between 1990 and 2013 implying that about 17,000 children under age five die
• 

every day globally 1n 2013. Though childhood mortality see1ns to be dccltn,ng. the figure :;till 

rcrnains high v.·1th sub-Saharan Africa remaining the ,najor contributor to this ligure. 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



It is  important to note that infant and child deaths vary substantially among the regions of the 

world. For instance, the variation m childhood deaths bet-veen the de\'eloping and developed 

nations is slightly more than 78-fold fro1n a high of 180 per I 000 hve births 1n Angola to only 

2.31 per 1000 live births in Singapore (\Vorld Fact book, 2011 ). Considering factors in fluenc1ng 

infant and child n1ortal1ty, \Vh1t\vorth and Stephenson's (2002) study 1n India found that higher 

level of maternal education has the advantage of ,veakening the effect of short birth interval 

because increased female autono1ny and access to resources tend to rc1novc the co1npellt1on for 

resources that often charactcnze short birth interval. 

Kravdal (2004) sho\ved that apa1t from the effect of 1naten1al education on child n1ortality in 

India, the average education of ,von1en in an enu1ncrat1on area also has strong assoc1al1on \\ 1th 

child n1ortal1l'y. \ study by Antai (2011) has attnbuted ethnic diITerelll1als Ill the nsk of under 

ft, e mortality to dispant1es 1n 1naten1al le\ cl of educat101l a1nong various ethnic groups in 

'\J1gena. Uthman (2008) also observed that n1atcn1al education s1gn1ficantly play!- a protective 

role against infant 1nortalit:y in Nigcna. Kra\'dal (2004) also noted that equitable care for sons 

and daughters \\·ork to the advantage of ch1ldrell born to the educated mothers 

ln a study by 7.anin1, et al. (2009) \vhich analyzed the trend 1n infant 1nortality a1nong the 

Brazilians using n1ult1le\el analvsts, infant n1orta\Jty \\as found to he positively associated \Vith 

the proportion of IO\\. b1r-h \Vetg.ht ne\\ barns and number of hospital beds per I 000 inhabitants; 

but. infant mortality \Vas found to be negatively correlated \vith the cesarean rate and number of 

hospitals per I 00,000 1nhab1tants. The authors, 1n addition, ob:,;ervcd that 1nd1v1dual and 

commun1ty-le\el characlenstJcs have sign ificant effects on the reduction of infant 1nortality 

rates. Griffiths et al (200-l) opined that childhood n1alnutrition is not ns prevalent as child 

,nortalitv in sub-Saharan Africa; \vhereas, ahout half of the children in India al0ne arc affected 

bv malnutntion. The authors suggest that hon1ogcnous nutnllonal outco1ncs arc found among the 
• 

children 1n the same community "because of shared behavioural prncticcs like cultural non11s 1n 

terms of food. Some of the identified covariates of child n1alnutntion arc size of the child at 

birth. age of the child, maternal level of education. hreastfceding status, and diarrhea Supporting

this finding, I ... ykens ct al (2009) observed that nutrition is a s1gn1ficant factor Ill child sun.1val.

Furthcnnore. Subra1nan1an and collcal-'1.les' (2006) study rrov1dcd evidence that soc10-econo1nic

effect of mortahtv is substantial among the Indian and that the burden of roor health nuh:l,tncs
• 
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• 

disproportionately affect the economically disadvantaged. Anta1 et al (20 l Oa) also stressed the 

need for community-level intervention to improve access to health care services 1n Nigeria. 

Wh1m•orth and Stephenson (2002) established that con1pctition for resources bet,vccn the 

ne,vborn and the previous s1bl1ng is the path,vay through \Vhich short b irth intervals increase the 

1nortality risk a1nong the children The authors conclude that children of young n1others, children 

of high parity and children \vhosc previous sibling died or breastfed for short durations arc al 

greatest nsks of dying 1f their births folio,, a short birth 1nter\al \lso, Schell and colleagues 

(2007) conducted a study on soc10-econon1ic dctcnninants of in fanl 111ortahty. using 152 lo\vs-, 

middle- and h1gh-1ncornc countnes' data and found that rclati,e significance of key dctcn111nants 

of l1ealth vanes s1gn1ficanlly bet,vccn incon1c levels; as a result extrapolating health strategics 

fron1 high- to lo,v-inco1ne countnes beco1ncs n1ore cl1fficul1. � 

ln add1t1on, other researchers like 01nanba ct al (2007), J larttgen and M1sselhom (2006), 

Adedin1 el al (2015) and Griffiths ct al, (2004), had also etnployed 111ulttlcvcl 1nodchng to 

cxan11nc the relat1onsh1p bct,vccn con1mun11y charactenst1cs, household att11butcs. and child 

sun·1val 10 a number of countncs 10 South Asia. lJatin A1nerica and South A1nerica: and they 

established s1gn1ficant relationship bet\\CCo chtld 1nortahty and a nun1bcr of commun1ty-levcl 

vanablcs Studies conducted 10 those regions established that child health outco1nes arc 

influenced by such factors that operate at the 1nd1,1dual level as \veil as those \Vithin the fa1111hal 

and co:nmun1ty 1n \vh1ch a child 1s raised. 

In fact. the global discuss on infant and child mortality is endless because of 1ts importance 1n tl1e 

development of a nalion. 

., ., -·- Infant and Child �lortalit,· in \frica 
• 

A number of Demographic and puhlic health as \\CII as ccono1nics litcrnturl.! conlin11 that infanl 

and child mortahty remains a serious challenge 1n the 1\fncan continent. In particular. Lhcrc 

extsls an enormous vanation 1n infant and child 1nortality rates 1n Lhe sub-l;,1h.iran ,\frican 

countries. Becher (2010) noted that about one-third of all countries in ,\frica shov: a decline of 

30�� or more 1n under-five 1nortahty, while in contrast. a nun,bcr of countncs sadly sho\v a 

significant increase. In agrcc,ncnt ,v1th this argu,ncnt, 1�,vhank cl al (2002) 111a1nt,1incd that 

decades of sustau1cd childhood rnortality rcducuons s11II '-CC the 1nortalt1y le, els 111 111any p,1rts ol 
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Africa to be relatively high. Lykens et al (2009) observed that an infant born in a less developed 

nation 1s over 13 times tnore likely to die before reaching fifth birthday co1nparcd to his11er 

counterparts in the developed 'l.vorld. As a result, under-five inortality is seen as a ma_1or public 

health issue of concern in Afnca as in other developing \\·orld. 

Ha1nmer et al (2006) argued that roughly 40% of under-five deaths occur dunng the neonatal 

period and this proportion \Vas said to be considerably lo\.ver for regions with high absolute rates 

such as the sub-Saharan r\fiica The rates of under-five n1ortality arc as high as 163.2 and 197.6 

deaths per 1000 live births 1n Guinea and Niger republic respect1vcl}. and as lo,v as 28.3 deaths 

per 1000 h'\e birth in f.gypt ("v1acro International lnc, 2011 ). It n,av be reasonably assu1ncd lhal 

there 1s a. huge vanalion in tn fanl and child n1ortahlv fron, one country lo another 111 the Af ncan 

conttncnt because various countries arc al different stages of cconon11c devclop1ncnt. 

Also. a nuinber of factors have been adduced for persistent high infant and child 1nortalily 111 the 

continent. For instance, Becher and colleagues· (2004) study in rural Burkina faso found that 

death of the ,nother, maternal age. birth spacing. ethnic group, prox11n1ty of health facility and 

season of birth are nsk factors to 1n fant and child death. The study goes on to state that 1l \VOuld 

be harmful for a child 1f the mother remames to a ne\v hushand, a practice ,vh1ch is con11non 1n 

n1anv coun·ncs c::;tress1n1?. the s11!111!icance or the 1nother's roles 1n successful childrearing, 
J - - � 

Rebecca c t  al (2000) study in rural Gambia noted that living 111othcr, 1natemal grandmother or an 

elder sister has a significant relationship 'I.vi th child· s survival. The study goes on to stale that 

motherless children aged nvo years or belo,v \Vere 11 to 11 tunes more likely to die relati\'e to 

those \\ hose mothers are alive. \Vhercas. beyond age l\\O, inotherlcss children ,vcrc found not to 

be at greater risks of d;,-ing than those \\hose n1other.; arc still Ii, 111g. 

In a related study, Berger et al (2002) stressed the importance of n1atcmal age and breastfeeding 

pracuce for the nc .... born. Using / a1nbia I 992 DI I� dntascL,. the authors established that 

maternal age at birth and breastfeeding duration arc pos1ti\'cly associ;itcd ,vith child n1ortality. 

Corroborating this point, Rebecca ct al (2002) noted that due to the lack of nltcrnati,es to breast 

milk. an infant 1s unlikely to survive after the death or h1s1l1cr rnothcr. l loulc (2015) obscncd 

that children who's their mother die early \Vere at 15 times the risk or dying co1nparcd to 

children .... -ho's their mother survival. ,\II these findings point to the sig111ficancc or 1nothcr's c,1rc 

to child's health and survival. 
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1\\so, Buor (2002) examined the effect of mothers' education on ch 1\dhood mortality 1n Ghana 

and found that mothers' education is inversely related to childhood 1nortahty In contrast, 

Barbara and others· (2002) study among the African and Coloured Population 1n South Afnca 

indicates that, mother's education notwithstanding, env1ronn1ental factors such as source of 

domestic \Valer and type of san1tat1on s1gn1ficantly influence infant and child sun ,,al. 

\Vrit1ng on the significance of fa1ni\y structure, Omariba and Boyle (2007) observed 1.hat children 

in polygynous settings have greater nsks of dy1ng than children ,vhose mothers arc in 

monogamous unions The authors noted that factors such as socio-economic status, place of 

residence and education greatly influence tJ1e vanations associated \Vith polygyny. This rinding. 

thus contrasts a study by Rebecca ct al (2002) \\h1ch established that there 1s a negligible 

difference bet:\vccn children 1nortahty rates 1n polygynous unions and those 1n n1onoga1nous 

settings. The authors also observed that there ,, as silght var1at1on 111 the 1nortality rates of 

ch1\drcn ,vho ,verc born to 1nonogan1ous or polygynous fathers (llchecca ct al (2002). Argescanu 

(200-l) thre,, support behind this argu1ncnt by stressing that the children of ma med ,von1en ha,·e 

a !!.Teater ad,antacc of surv1\ 1ng relative to the children of the un1narned \V01nen: and that 
- - -

children 1n polygynous 1namagcs tend to ha\C higher survival chances con1pared to the children 

1n 111onocamous unions. 
-

2.3 Infant and Cl1ild i\T ortalit�· in Nigeria 

Nigeria is one of the major contributors to global stat1st1cs on infant and child 1no11ality. The 

country·'s rate of under-five mortality - I 2S per 1000 live births (2013 NOi-IS) is a1nong the 

hicliest in the ,vorld. Moreover there is a significant geographic Yariat1on 1n the patterns of 
-

under-five mortalitv rates in the countrv from the lo\vcst of 90 per 1000 live births in the South-
- -

\, estem :N1!!cna to the highest of 185 per I 000 live births in the north\\'CSl. ,\!so. great vanallon 
-

exits among place of rcsidenct! ,v1th I 00 per I 000 live births in urban and 167 per I 000 live 

births 1n rural areas. A number of reasons ha-..e heen given for this enonnous regional d1 ITercnce. 

f·or instance. ,\nta1·s (2010b) study on inequality 1n under-five 1nortahty 111 �,gcna found that 

under-five death 1s highest among llausa/f·ulani/Kanuri in the Nor1hcn1 N1gcr1a. 'fh1s 1s because 

these ethnic groups have the poort!st rnatemal and child health indica101s such as access to good 

quality health care and a"ailabihty of skilled birth attendants. ,\gain, .1 study hy 1\n1a1 (2011 l 

cc-;tabhshed that under-five mortality rates were c;1!!11il1can1ly h1!'hcr 111 sn111e rc!!1n11c; cn111p,1rccl I<' UNIV
ERSITY O
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•• 

the others. In supporting these Adedin1 et al (2015) opined that there are sizeable regional 

differences m under-five mortality 1n Nigena. 

ln another study. Antai ct al (2010) stressing the rclat1onsh1p bet\vecn migration and child health 

inequalities in N1gena noted that children of rural-urban n11granls tend to have significantly 

higher under-five mortality co1nparcd to the children of rural non-1n1grant 1nothers. Similarly, 

Anta1 and Moradi (2010) 1n another study noted that under-five n1ortahty in urban areas is 

positt\ely correlated \Vtth the rate of urbanization over the 1983-2003 penods in N1gena. fhe 

authors stressed the need for further studies on com1nun1ty-lcve\ delenn1nants of under-five 

mortaltt)' tn '\igena. In a study by ,\dcd1ni ct al. (2015). they stated that individual and 

con1n1unity level charactenst1cs have significant relationship ,v1th health outco1ne. \lso, the 

study observed that 1nd1v1dual-lcvel factors e"\pla1n regional ,·,11iat1on 111 infant 111ortal1ty ,vhilc 

com1nun1ty-\evel factors e"\pla1n child 1nortaltty 1n N1gcna 

1-\ study by Gnffiths ct al (2004) ,vh1ch analyzed the 1nult1\cvel con1panson of the dctenninants 

of child nutnttonal status using DllS data of sc"en countries 1nclud1ng l\Jigcna cn1phas1zed the 

s1gn1ficancc of household and 1ndiv1dual charactenstics like age, the size of child at birth 

diarrhea. duration of breastfeeding. and as ,veil as 111atcn1al education. F1nd1ngs have established 

that fonnal education as ,veil as health education significantly 1mprO\'eS child survival 

(1\b11nbola ct al 2012). \!so. Anyamcle's (2009) analysed 01-IS data of selected sub-Saharan 

African countries. including Benin and N1gena corroborated the lind1ngs by Ab11nbola and 

colleagues by establishing that literacy is s1gn11icantly related to child n1ortahty. 

1\ study by \k nyemi and others (2013) reported that dynan1ics of decline in under-five n1ortality 

has not yet be given adequate attention 1n "'\!1geria. In this study it \Vas observed tl1at improved 

source of drink1ng \\'atcr contribute the highest (24.2�1,) \Vhile skilled dch\Cf\ contnbutc the 

)O\VCSt (3.0%) to undcr-fi\c mortality in Nigena. In a related study by :\k1nyen11 ct al. (2015) 

identified that health care related charactcnstics and Bio-dcn1ographic !actors arc s1gn1ficant 

determinants of neonatal monality in Nigcna. 

J;urthennorc, there arc other hospital-based Nigerian studies on inf.1nt and child n1ortahty. ,\ 

number o f  c;uch studies ernphas11.cd dn1g use, trcatrncnt and hospital ad1n1ssion v1s-n-v1s cluld's 

health outcorncs. For 1n�tancc. 1n a study by 1)1,;u (2015) cstunatcd that nhout 250.000 1nf.ints ch1.: 
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annually 1n N1gena 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 

ped1atnc admiss1on in Nigeria and found that n1ajority of infant deaths occur within the first day 

of admission as a result of causes attributable to malnutrition and malaria. A study by Oniyangi 

et al. (2006) on the pattern of pediatric I-ITV/ AIDS in Abuja Nigeria sho\ved that pediatric 

HIV AIDS occurs mostly through 1nother-to-child transn,ission. The authors further established 

that pediatric l-IIV/ AIDS constitutes a significant cause of n1orb1dity and mortality a1nong 

children adn1itted at Abuja National 1-Iospital in Nigeria. Also, a study by Grais et al (2007) on 

cl1ild mortality in Niger, Nigeria and Chad established that preventable diseases such as n,easlcs 

still re1nain a serious killer disease in son1e parts of these countnes. 

2.4 Determinants of Infa11t and Child l\1ortalit,, 

Ascertaining the detenninants of childhood 1nortahty 111 the developing \VOrld ts rather a difficult 

task (Rodgers, 2002). Although, n1any studies have identified various detem1inants of infants and 

child mortality ranging fro111 b10-de1nograph ic to socio-cconon,ic as these have brought about 

huge dtfTerentials tn the mortality 1isks a1nong the infants and children. Black, ct al (2003) 

opmed that the factors influencing child deaths vary substantially fro1n one country to another. 

Hale and colleagues' ('2006) study provided e, 1dence that substantial variations 111 infant and 

child mortality e:--1sts 111 Bangladesh from one region to the other. 

A number of studies ha\"e examined the effect of educational level on the risk of infant and child 

mortality and found that the former significantly influence the latter. Ho\vever, Ja1nison ct al 

(2007) did a different analysis by examining the effect of quality of education and established 

that infant and child mortality rate 1s strongly influenced by quality of parents' education. Again, 

\\'hih>.·orth and Stephenson (2002) noted that higher level of ,natemal education which is 

associated \\'tth �'Teater access to household resources and i1nproved health care could reduce the 
-

effect of s1bltnc: rivalrv that charactcnzes short birth interval. ,\s earlier pointed out, Uth111an et
- -

al (:�OOS) noted that maternal education plays a significant role 111 protecting infant against 

mortaht,·. 

A studv bv Pahna-Soliso and others (2009) found lh:it rccluct1on in gnven1111ent c,pcncliturl' can., -

significantly co1npro1n1sc the a1ta1111ncnt of �1 f)(i4 tn ,nany clcvclop1ng countncs ·1 he nu lhPrs 
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further observed that the rates of infant and child mortality are not just associated with a single 

characteristic but linked \vith several manifestations of people's living conditions. Manda (200 I) 

supports this argument by suggesting that 1nortality risks of children from the same household 

tend to be alike and that that of the children from the sa1ne community will also be influenced by 

the same environmental conditions. Zanini and colleagues' study (2009) in Brazil throws \Vcight 

behind this argument by establishing that about half of the vanability in infanl 1nortalily rates 

was due largely to con1munity-level characteristics. They concluded that individual and 

community characteristics have significant effects on the reduction o[ infanl 1nortality rates. 

Mean,,·hile, a con1parat1ve study by Gn[fiths et al (2004) contrasls Ll1e foregoing by establishing 

that cominunity characteristic such as place of residence is not as in1portant as the fan1ily 

correlation and that the comn1unity correlation of hea 1th outco1nes appears less important than 

the family correlation. 

Also, Antai ct al (2009) argued that, the nu1nbcr of health facilities not,v1thstanding, the use of 

maternal and child health services is largely detennined by 1nother's indigenous religious 

affiliation and this significantly influences the risk of infant and child mortality. Akinye1ni and 

others (2015) ,,hile exan1ining the trend 1n neonatal 1nortality in Nigeria identified thal antenatal 

care, bnths interval less than 24 1nonth, delivel)' at health facility and s1nall birth size were 

factors s1gn1ficantly associated ,v1th neonatal deaths. Stressing on the in1portance of n1aternal 

factors. Houle et al (2015) observed that children (especially less than one n1onth) ,vho their 

mother 1s not alive is at higher risk of dying con1pare those their 1nother is alive. Contributing to 

this, Sear et al (2000) found m a study 1n rural Gambia that while paternal grandn1others and 

male kin. including fathers have very negligible contnbution to improve child survival, n1aternal 

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 bel\veen household income and child 

mortality in Nigena observed s1gn1ficant effect of household income on neonatal 1nortality rate 

but insignificant effect on infant and under-five mortality rates 1n Nigena. The study also revile 

that household size has significant effect on both infant mortality rate and neonatal n1ortality rate 

1n Nigeria. In support of this finding. Rodgers (2002) had early estahlished that inco1nc 

distnbution is significantly correlated \I/1th mortality. ,\lso in line \Vith this arg111ncnt, c·otlision 

11 
UNIV

ERSITY O
F IB

ADAN LI
BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



et al (2007) narro\ved down on childhood mortality and established that a very strong 

relat1onsh1p exists between income inequality and child mortality even in the \veal thy nations. 

Also, emphasizing the importance of n1atemal education, Odi1neg\vu (2002) obser.ed that 

education is a key determinant in decision to breastfeed a baby. Mean\vhile, Kravdal (2004) 

noted t11at maternal education operates through a number of com1nunity-level variables that are 

influenced by average educational status of moiliers in a co1n1nunity. In a study by Manda (2001) 

short birth spacing, short breastfeeding duration and t11e death of a preceding child were found to 

be significantly associated with increased 1isk of child death. Paln1a-Sol 1so et al (2009) noted 

that the rates of infant and child n1ortality are not just associated \v1th a single characteristic but 

linked \v1th several manifestations of people's living conditions. 

Furthen11ore, Sas try 's ( 1997) study an1ong the Brazilians suggests that family 1norta Ii ty 

clustenng often arises from the fa1nily situations that predispose the siblmgs to the san1e 

mortality risks Rebecca (2000) established that presence of n1atcmal grandn1olhers tend to 

improve child survival rates, \vhile presence of certain other kin was also found to be ini1nical to 

child survi,1al. A study by Da1nodar et al (2015) observed that household \veal th, birth interval 

and region as ,veil as maternal education level \vere significantly associated \Viili infant and child 

mortal1ty in rural India. 

Other studies that made significant contnbutions on the determinants of infant and child 

mortality includes, \\'Omen ,vith lo\v or no education (Kanjala et al, 20 I 0): \V01nen in lower 

\\'ealth index (Harttgen & M1sselhom, 2006): \vomen \vho reside 1n rural areas and \vho have no 

or poor access to electncity (\Vang, 2003): \vomen in polygynous unions (On1ariba and Boyle. 

2007): ,vomen ,vho delay commencement of breastfeeding (Harttgen and Misselhom 2006) tend 

to have h1gher infant and child mortality. KanJala et al (20 I 0) also found that children of mothers 

\\ith primal)' education are 18°/4 less likely to dte \\I ht le children \\ hose mothers had secondary 

or higher education are 47% less likely to die compared with children whose 1nothers had no 

education. 

... :,7 - Rural-urban Differentials in the Tnfant ancl Chilcl \Iortalit)

A number of article publications and reports have i;ho\vcd that Children 1n n1ral areas arc facl' 

.,.,1th higher rnortahty rates than children in urhan areas (Cai and Chnngs11v1v.1l\vo11g 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 

env1ronmental factors and co1nmunity characteristics (Van del Poel et al. 2009). According to 

the authors, the most contributing factors of observed environinental factors are electricity, a safe 

source of dnnking water, and quality of housing materials and this account for about h.vo-thirds 

of the gap while con1n1unity factors account for one-quarter of the gap, out of \vh ich two-thirds is 

from co1nmunity unobserved heterogeneity and one-third fro1n the presence of a healthcare 

facility \vithin the co,nmunity. Also, Sastry (1997) stated the contribution of co1n1nunity-level 

factors in explaining rural-urban differential in infant inortality in Brazil. Whereas, Heaton and 

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

is partly responsible for the high 1nortality rate in rural Bolivia. 

The 2013 NDHS sho,ved that infant and child mortality is high in rural areas than urban areas. 

And this is even 1norc pronounced in under-five n1ortality, \vith 100 deaths per 1000 live births 

in urban areas against 167 dealhs per I 000 ltve births in n1ral areas. A study by Ak1nye1ni et al 

(2015) on the trend in neonatal n1ortality 111 Nigena sho\ved that there has been consistent rural­

urban differential in neonatal n1ortaltty in the last t,venty years in Nigeria. The authors also 

observed that urban residence have reduced risk of neonatal death co1npare to their rural 

counterparts. 

2.6 The Use of frailty models in Analysis of Cl1 ildhood Mortality 

Determinants 

The use of frailty model 1n the study of mortality dctcnn1nants especially, childhood n1orLality 

determinants have gamed increased application. Researchers have used frailty inodcl Lo exa1nme 

the association between family and co1nmun1ty effects and childhood n1ortality. These 

associations \\·1th infant and child survival outcomes even after accounting for different kno,vn 

detenn1nanlS of mortality has been credited to unobserved heterogeneity or frailty. Frailty is the 

variance in mortality as a result of unmeasured factors. 

Frailtv models treat the situation where the same.. 1nd1\1dual inay e,pcricncc the h:11.ard 1n0rc
-

than once. raising the ltkclthood that due lo s01nc unrncasurcd and perhaps unkno\vn cause (t.t'.

unobscr.cd hctcrogcnc1ty), and a numhcr of suh_1cc1s 1nny he n1orc likely th,111 nthl'r� to 
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expenence repeated hazards. This likelihood is the frailty of these subjects and m standard Cox 

models are unmeasured effects. 

A study by (Rasugu et al. 2013) examined infant and child n1ortality detenninants 1n Kenya, 

controlling for frailty effects. They compared the standard Weibull survival n1odels to those of 

Weibull shared gam1na frailty survival n1odels to exa1nining the extent to which the risk of child 

survival continue to vary net of measured factors and the extent to ,vhich non frailty models are 

biased as a result of tl1e violation assun1ption of independence. IL ,vas found that there ,vas great 

difference bet,veen fan,ilies in the risks of child n1ortality that ,vas not accounted for. The effect 

of fan1ily socioecono1n1c status ,vas stronger for child 1nortality than for infant n1ortality and 

frailty effects are highly significant in both infancy and childhood. Si1nilarly, (Mani ct al. 2012) 

con1parcd the frailty model and the usual Cox propo11ional hazards 1nodcls in studying the 

detem11nants of under-five mortality in rural lnd1a. Their study observed that fi·ailty 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, b irth order and birth interval, and 

breastfeeding ,vcrc identified as significant dctem1inants of under-five 1nortality 111 n1ral lnd1a, 

after controlling for the fan1tlial frailty effect On the other hand, Rasugu et al 2013 argues that 

the basis of frailty 1s  that children belonging to one 1nother or one faintly or one co1n1nunity have 

certain shared characteristics that predispose the1n to co1nmon risk. lt is these characteristics that 

make them different fron1 the other children. They further states that frailty effects can broadly 

be classified as behavioural, environmental and genetic factors that occur at various le,els that 

include the child. the family and the com1nun1ty 

Furthermore. (1'-!asejJe ct al. 2015) shov.red that there 1s presence of unobserved heterogeneity at 

the household level but there no enough evidence at the com1nunity level to conclude the 

existence of unobserved Heterogeneity \Vh1ch suggested that unobserved heterogeneity \Vere 

sigJ1ificant at the household level but 1nsign1ftcant at the com1nun1ty level. Also, sex of the child, 

sex of the household head and number of btrths 1n the past one year ,-.ere found to he significant. 

But on the contrary. (Van de Poe) ct al. 2009) observed that out of the one-quarter of obscnable 

and unobsen·able communlly characteristics that explain the g:ip 1n 1n fant 111ortality in rural areas 

using six 1=rancophonc countries 1n V..'cst and ('entral suh Sc1haran ,\fricn. about t\vo-thtn.ls 

corncs frorn co1nrnun1ty unobserved hc1crogc11city. :-Vlanda (200 I) opined that 1nortality 11sks nr
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children from the same household tend to be alike and that the children from the sa1ne 

comn1unity \viii as \vell be influenced by the same environmental cond1t1ons. The frailty effects 

\Vere more significant in childhood and child deaths ,vcre mostly dctenni.ncd by den1ograph1c 

and soc1oeconom1c factors, of \vh1ch household soc1occonom1c status ,,·as the most 11nportant 

factor (N1rag1rc ct al. 20 I l ). 
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3.0 Introduction 

CHAPTER THREE 

RESEARCH METHODOLOGY 

This chapter will deal with the follo\ving subheadings: Study Setting, Data Sources, study 

design, study population, Sa1nple Design of NDl-IS, Variables and Variable Measuren1cnt, data 

1nanage1nent and analysis plan, and study li1nitations. 

3.1 Study Setting 

The population of N1geria based on 2006 population and housing census \vas 140,431,790 with 

an estimated gro\vth rate of 3.2% per annutn (NPC 2009). But United Nation population Fund in 

2011 put Nigeria population at 167 1nillion \vhich is the sixth largest in the world after Brazil, 

Indonesia, USA, India and China. 

Admin1strattvely and politically, "ligeria is divided into six gco-political zones: South- South, 

South F.ast, South \Vest, North Central, North \Vest, and North East and these is subd1v1dcd into 

36 states and a Federal Capital Temtory. Presently, Nigeria 1s governed by de1nocratically 

elected leaders both at national and state levels. 

The '\ligeria fertility rate has remained high since 2003 ,vith a Total Fertility Rate (TFR) of 5.5 

births per ,vo1nan. The North West Zone has the highest TFR of 6.7 ,vhile the lo\vest is the South 

-South Zone ,vith TFR of 4.3 births per \voman. Also, the rural areas have higher TFR than the

urban areas (6.2 versus 4.7) (NDHS 2013). 

3.2 Data Sources 

This studv utilized 2013 Nigena Demographic and flcalth Survey (2013 NDl-IS) datasets The
-

20] 3 DemO!,.'Taphic and J-Iealth <:iurvey elicited 111 formation on demographic and health 1nd1cators

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 \vere children bo111 \vithin the last five years before the survey (i.e. under 

five children) in rural Nigeiia. The infon11ation \vas derived frotn \vornen age 15-49 years \.vho 

had al least one live birth \vi thin these period extracted from the 2013 NOI-IS datasets. 

3.5 Sample Design of 2013 NDHS 

The 2013 NDHS program adopted the sainpling fran1e design ed for the 2006 population and 

housing census. The prin1ary san1pling unit (PSU) regarded as a cluster for 2013 NDJ-IS and \vas 

defined on the basis of Enuineration f\reas (EAs) fro1n 2006 EA census fran1cs. Sarnplc for the 

sun eys \vere selected using stratified t\vo- stage cluster design consisting of 904 clusters, 3 72 in 

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

A representative san1ple of 40.320 (urban 16,695 and rural 23,625) households were selected for 

the surveys and 38, 522 households \Vere interv1e\ved (urban 15,859 and rural 22,663). The 

second stage of selection process involved a con1plete listing of the 886 selected clusters 

follo\ved by a selection of an average of 45 households in each cluster, using equal probability 

systematic sampling A ininimum of 943 completed 1ntervie\vs \vas target per state. The nu1nber 

of households ,vas proportionately distnbuted bet,vcen rural and urban areas 1\II \von1cn \v1th1n 

the reproductive age 15-49 years \\ ho \Vere either pem,anent residents in the selected households 

or \·isitors that slept in the selected households on the night preceding the survey were eligible to 

be interv1ev.·ed. Thus, the 2013 Nl)J-IS had an overall household response rate of99°/o. 

Overall. data \\·ere collected from 38.522 (15,545 urban and 23,403 rural) \vo1nen age l "-49 and 

17,359 (7.144 urban and 10,215 rural) men age 15 59 years in randomly selected households 

across all the 36 states and the FCT The survey elicited 1nfonnation on dc1nograph1c nnd hcnlth 

indicators both at the national and state levels. Also the san1plc design allo,\.ecl for specific 
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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 Measurement 

The dependent and mdependent variables for this study were contained in the 20 I 3 ND ITS 

datasets. 

3.6.1 Dependent Variables 

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

hazard of death during age Oto 11 n1onths) and (2) the risk (or hazard) of child death (i.e. the risk 

of death during age 12 to 59 inonths). The risk of death in infancy or childhood is measured as 

the duration of survival since birth (in n1onths). 

3.6.2 Independent Variables 

TI1e selection of independent variables is based on the Mosley and Chen ( 1984) conceptual 

frame\vork and existing literature on child 1nortaltty. In the Mosley and Chen fra1ncwork all 

soc1oeconon1ic and bio-demographic determinants of child n1ortality operate through a cominon 

set of five or six proxirnate factors (household en\iron1nental conta1nination. n1aten1al factors. 

personal illness control. nutrient deficiency. and inJury). The socioeconomic (covanates) factors 

considered m this \vork are 1natemal education. socioecono1nic status, type of toilet facility, 

source of \vater, manta\ status, religion, region of residence \vhile the bio-de1nographic 

(covariates) factors are child's sex, type of marriage, Maternal age at birth of child, preceding 

birth interval, child year of birth and age of respondent at first birth. 

18 
UNIV

ERSITY O
F IB

ADAN LI
BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



3.6.3 Definitions of selected variables 

Table 3.1: Definitions of socioeconomic variables 

SI� \'ariables 

\ Maternal education 

") Socioeconom,c status -

3 Type ofto1lct fac1hty 

4 Source of dnnk1ng \Valer 

5 ivlarital status 

6 Religion 

- Region I 

Definitions 

I-Iighest educational 

level of the ,nothcr 

\vcalth index of 

household \vhere 

respondent lived 

I Iouschold type of 

toilet fac, lily 

I [ousehold source of 

dnnking \Valer 

t'vlarital status of 

respondent 

Respondent's 

rcl1g1ous affiltat1on 

Gcopoht1cal zone 

\vhcre respondent 

I I \'CS 
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Table 3.2: Definition of bio-demographic variables 

SIN Variables 

1 Maternal age at birth of the child 

Type of marriage 

Birth interval 

4 Child's sex 

Child year of birth 

6 Maternal age at first birth 

20 

Definitions 

Age of the mother at 

the ti1ne of child birth 

Type of 111arriage of 

respondent 

Number of months 

bct,veen preceding 

birth and the birth of 

the child in question 

Sex Of the ch I Id 

The year of the 

child's birth 

Age of 1nother at first 

birth 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



• 

3.7 Addressing the study Objectives 

Table 3.3: Methods used to address the study objectives

SIN Objectives Variables Statistical Method 

\ To detennine the effect of Maten1al Weibull 

selected socioeconomic and bio- education, region, propo11ional hazard 

dcn1ographic factors on infant and child sex, birth 111odel 

child mortality 1n rural Nigeria. interval, source of 

\Valer, etc 

") To detennine "vhich of infant or Maternal Weibull 
-

child n1orta\1ty is 1nost affected by education, region, proportional 

unobserved heterogeneity in rural child se�. birth hazards ,node\ \vith 
Nigeria. interval, source of frailty (or Frailty 

\\'atcr, etc n1odel). 
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3.8 Statistical Model 

3.8.1 Weibull Proportional Hazards Model (Survival Analysis) 

Survival analysis (Cox regression) technique initially developed by Cox ( 1972) is a useful 

technique for analysis of survival data and it takes care of censoring proble1n in 1nortality data 

and this ts its 1najor advantage. ln this technique, the outcome variable is the risk of death in 

infancy or childhood measured as the duration o[ survival since birth in n1onths. The difference 

bet\veen vanous survival 1nodels is based on the distribution that the tin11ng function is assu1ned 

to follow (Cleves et al. 2004). Based on literature, \Ve will utilize the Weibull proportional 

hazards 1nodel of the form: 

h,(t,'x,) = ),exp({j'",)ptp-t 

\Vhere: 

hi(t 'X,) = the hazard of death for child i at time t; 

p = shape paran,eter est1n1ated Fro1n the data, 

P =the vector of unkno,vn coefficients of the explanatory vanables x, 

The hazard ratio bet,veen t\vo different values of xis given by 

h(t :.:1) 

h , �) 
= exp{�1(x1 - x2)} 

( t, .x� 

( 1 )

(2) 

\\1e1bull model is chosen because 1s suitable [or hazards that are either 1nonoton1cally decreasing 

or increasing (Blossfeld and Ro\vher 2002 as sited by 01nanba 2007). And 1t is an established 

knowledge that 1nortality in hu1nan population is usually high 1n the first year of life; then it 

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

slo,�:ly in adult ages to old age. 

3.8.2 The hazard n1odcl ,vith frailty 
• 

The frailt) a being an unobserved mult1phcat1\e effect on the hazard function \Vhtch is 

assumed to fol Jo,,· gamma distribution g(a) ,vith fJ. > 0 and the n1ean of g(a) equal to I. The 

variance of g(a) is a parameter O (theta) that is usually esti1natcd rron, the data. The ,node) 

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

1nodcl is of the fonn: 

(3) 
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Indexes 1 and j correspond to observations in children and mothers, respectively. If the 

variance estimate 0 1s different from zero it indicate that unobserved and un1neasurable fan1il) 

factors affect the risk of deatl1 hence their survival risks are correlated. And if the variance 

estimate 0 1s zero, then, all fa111ilies have tl1e same risk of death. Also, individuals \.Vith frailty 

u > l have a higher hazard and decreased chance of survival coin pared to those\\ ith frailty a

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

compared to those \.vith frailty a= I. ( Klienbau,n et al 2005). 

Further, at the n1ultivariatc level, analyses \Vere run separately for infant 1nortality and 

separately for child 1T1ortahty, lo exa1nine the effect of so1nc selected co\.ariates on infant and 

cl1ild n1ortahty and ho,v unobserved heterogeneity a ITcct survival chance 1n 111 fancy and 

c\1ildhood. As a result, there ,vere eight 1nodcls al the 1nult1vanate level (four 1nodcls for each 

of the t\.vo outcon1c variables). Out of the lour n1oclels, t,vo 1nodcls arc frailty 1nodels. The 

frailty model 1s use to ascertain ,vhich of 1nfc1nt or child 1nortality 1s most affected by 

unobserved heterogeneity. 

3.9 Data Managen1cnt and Analysis Plan 

All data extraction, cleaning and univanate analysis \.Vere done using SPSS (version 20) \.vhile 

survival analysis ,vere done using Stata statistical package (version 12). 1n this study, first, 

uni, an ate analysis ,vas used to presents the percentage distribution of the respondents according 

to the selected variables. And the second level of analysis, Weibull proportional hazards model 

and Frailty model ,vas e1nployed to examine the relationship bet\vcen the outco1ne variables 

(nsk of infant child mortality) and a set of selected independent (co,ariates) vanables. Also, 

design \\'etghts \Vere calculated to account for the con1plex nature of sample design of ND HS. 

In all there are four models, t,vo each for infant and child mortaltty. The 1nodcls arc classified 

as fol)o\vs: 

l\1odel J _ This model contains the selected socioeconomic variables and outcome variable 

Iv1odcl 2 - This model contain the combination of soc1oeconon1ic and b10-cle1nographic 

variables and outcome variable 

l\1odel 3 _ ·1 his 1s frailty model of the selected socioeconon11c vanablcs and outco,nc variable 

tv1odel 4 'fhts 15 frailty model of the combination of selected soc1occonon1ic and b10-

demographic vanablcs and outcome vanahle. 
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Table 3.4: Bio-demographic variables and its codes 

SIN Variable 

1 Maternal age at birth of the child 

2 

Type of 1nartiage 

3 Birth interval 

4 Child's sex 

Child year of birth 

'vlaternal age at first birth 

Coding 

< 20(1) 

20-35 (2) 

>35 (3)

Monogan1ous (I) 

Polyga1nous(2) 

First h1rth (1) 

< 24 1nonths(2) 

24-35(3) 

>35 (4)

Male(!), fernalc(2) 

2008-2009 (3) 

2010-2011 (2) 
2012-2013 (I) 

..- 20 ( 1) 

20-35 (2) 
">35 (3) 
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Table 3.5 

SIN 

l 

') 
-

3 

4 

5 

6 

7 

Socioeconomic variables and its codes 

Variable Coding 

Maternal education 
None (1 ), 

Primary (2) 

Secondary or higher (3) 

Socioeconon1ic status 
Poor(!) 

Middle (2) 

Rich (3) 

Type of toilet facility 
Unin1provcd (I) 

In1proved (2) 

Source of d1inking \Vater Uni1nproved (l) 

ln1proved (2) 

Marital status Never 1narried (I) 

Married (2) 

Religion Catholic (I) 

Other Christian (2) 

Islam (3) 

Others (4) 

Region 
North-central (1) 

North-east (2) 

North-\vcst (3) 

�outh-cast (4) 

South-south {'i) 

Sou th \vest ( (,) 
�--------- ----
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CHAPTER FOUR 

RESULTS 

4.1 Distribution of Selected Variables 

In this section, the percentage distnbution of the characteristics of the study population is 

presented according to selected variables. Selection of variables (which could influence infant 

and child 1nortality in the rural areas) was guided by the literature. The selected independent 

variables (covanates) are divided into t\vo socioecono111ic and bio-de1nographic factors. At the 

Soc10-econo1nic \eve\, the variables analyzed include: Maten1al education, socioecono1nic status, 

1nantal status, Religion. Source of d1inking ,vater, lYl)e of toilet lncilities and region. While al the 

b10-demographic level, the variables analyzed include: Sex of the child, Type of 1narriage, 

1natemal age at child birth, Birtl1 interval, 1nalernal age at first birth and Child year of birth. 

4.2 Distribution According to Selected Socio-Econon1ic Factors 

With respect to maternal education, results shov.red that highest proportion of the children 

(63.5%) belonged to 1nothers ,vith no fonnal education ,vhilc children their 111others had primary 

education and secondary/h 1gher education have aln1osl the same proportions ( 18 .2% and 18 .3 %) 

It could be observed from Table 4.1 that the n1othcrs ,vere predon1inantly married (86.5%) while 

the remaming 13.5°/o \vere children of never married ,vomen. With respect to religious affiliation. 

8.8°,o of the children Catholics mothers, slightly more than one-quartile (29.9%) were children of 

other Christian mothers, slightly less than half (48.4%) \vere children of Musli1n fa1nily ,vhile 

1.0'lo \vere children of other religions. A consideration of sociocconon,ic status sho\ved that n1ost 

of the children (43.3%) ,vere delivered by poor mothers, less than one-quartile ( 17 .2°-o) ,vere 

children of middle socioeconomic mothers ,vhereas slightly 1nore than one-quartile (28.0°,o) \Vere 

children of rich mothers 

Table 4.1 further shov.·ed that more than half(54 2°10) of the children \vcre from household \\1th 

unimproved source of drinking water \vhereas the ren1a1n1ng (45 8°1n) \Vere fro1n household ,v1th 

improved source of drinking water. Similarly distribution of type of toilet fac1lities, sho,ved that 

more than half (63 0%) \\Crc children from households ,v1th unimproved toilet fncilit1cs ,, hcrcac; 

the rcrnaining (3 7 .Oo/,,) were children fro1n households \v1th i,nprovcd toilet f.1c I Ii tics \\' 11 h 
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respect to region, results sho\ved that most of the children (44.1 %) resident in the North-west, 

20.4°1
0 were children of mothers residing in the North-east. Another 16.3% of the children \Vere 

children of mothers residing in the North-central, 4.2% of the children \Vere children of 1nothers 

residing in the South-east. Also, 9.2% \Vere children of 1nothers residing in the South-south and 

5.9% \Vere children of mothers residing in South-\vest. 
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Table 4.1: Percentage distribution according to selected Socio-econon1ic factors 

Variables Frequency Percentage 

Socio-economic factors 

Materna\ edl1cation 

No education 13144 63.5 

Primary education 3763 18.2 

Secondary and higher education 3795 18 .3 

Socioeconomic status 

Poor 8972 43.3 

Middle 3555 17 .2 

Rich 5790 28.0 

:Vlarital status 

Never n1arried 2796 13.5 

Ever n1arried 17906 86.5 

Religion 

Catholic 1814 8.8 

Other Christian 6199 29.9 

Islan1 10026 48.4 

Others 199 1.0 

Source of drinking ,vatcr 

Un1n1proved I 12 I 5 54.2 

Improved 9437 45.8 

Type of toilet facilities 

Un1mpro\'ed 13050 63.0 

Improved 7652 37.0 

Region 

"Jorth \\ est 9125 44.1 

North East 4213 20.4 

North Central 3368 16.3 

South East 860 4.2 

South 5oulh 1908 9.2 
South\\ est 1228 5.9 

2P. 
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4.3 Distribution According to Selected Bio-Demographic Factors 

The distribution o[ the study population by selected bio-de1nographic factors is presented in 

Tab\e 4.2. Results from 2013 datasets sho\ved that n1ale and fe1nale children in rural Nigeria 

were almost of the san1e proportion (50.4% vs. 49.6%). With respect to type of n,arriage, the 

proportion of children is higher in monogamous maniage than polyga1nous marriage (56.2% vs. 

43.8%). A consideration of preceding birth interval sho\ved that less than I in every five children 

had preceding birth interval of less than 24 and in their first b irth ( 19. I% and 18.0%), \vhcreas, 

more than \ in 5 (32.7% and 29.93/o) children, \Vere dchvercd bet,vcen 24 and 35 1nonths and 

after 35 n1onths preceding birth interval. \Vith respect to 1naten1al age at child birth, less than I 

in every five children (18.0%) \vere deli"ered by ,vo1nen less than 20 years, slightly 1nore of 

three in every five children (67. l %) ,vere delivered by ,vo1ncn bet\.veen the age 20 and 35 years 

\vh1le far less than one in every five children (11.7°-'o) \Vere bon1 by women above 20years. 

Table 4.2 further sho\ved that slightly more tJ1an half of the children (53.6%) \vere delivered by 

n1others ,vhose their age at first birth \vas less than 20 years, slightly more tJ,an one-quartile of 

the children (34.6%) \Vere dehvercd by n1others v.rhose age at first birth are bet\vccn 20 and 35 

years ,vh1le 1nsign1ficant proportion of children (0.2%) \\ere delivered by mothers that gave their 

first birth ,vhen they \.Vere above 35 years. Considenng child year of birth, about one-quartile of 

the children (25.8°-'n) were delivered in the years 2012-2013, less than half of the children 

(34. 9�'o) \.Vere de! ivered m the years 2010-20 11 \vhcrcas slightly n1ore than half of the chi ldrcn 

(27.8%) ,vere deltvered 1n the years 2008-2009. 
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Table 4.2: Percentage distribution according to selected bio-demographic factors 

Variables Frequency Percentage 
Sex of the child 
Male 10431 50.4 
Female 10271 49.6 
Type of marriage 
Monogan,ous 11635 56.2 
Polygamous 9067 43.8 
Maternal age at child birth 
<20 years 3719 18.0 
20-35 years 13887 67. I
>35 years 2427 I I . 7
Birth interval 
First birth 3776 18.2 
<24 months 3963 19. l
24-35 111onths 6775 32.7
> 35 n,onths 6188 29.9
:\laternal age at fi,·st birth 
< 20years 11097 53.6 
20-35years 7172 34.6 
>35years 48 0.2 
Child year of birth • 

2012-2013 5347 25.8 
2010-2011 7225 34.9 
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 

soc10-econom1c variables on the risk of infant mortality. The table contains t\VO models- 1nodel I 

contains only bio-de1nographic variables while model ll contains both bio-de1nograph1c and 

socio-economic variables. The models sho\ved the average effects of each variable while 

controlling for the effects of other covariates. 

The results in model l reveal that all socio-econon1ic variables, controlling for each other, are 

significantly related to risk of infant death. In Model 11, the risk of infant n1ortality is higher in 

the Northern than lhe southern regions of rural Nigeria. Also, the results revealed that fcn1alc 

children had lo\ver nsk of deat11 (IIR 0.83, CI 0.75, 0 93) than n,alc children. Infants \Vhosc 

parents 1narriage type are polygan,ous \Vere associated \VJ th higher ns\.. of death (I IR - 1.04, Cl 

= 0.92, 1.16) than children of 1nonogan1ous type of 1namage. \\11 th reference to n1atemal age at 

child birth, increase in age \vas associated \\ith increased risk of death- 20-35 years (IIR = 1.06, 

CI= 0.89, 1.25), and greater than 35 years (IIR = 1.40. Cl= 1.13. 1.74). Sllnilarly, increase in 

maternal age at first birth is also associated \Vtth increa::,ed risk of infant death: 20-35 years (HR 

= 1.02, CI= 0.91, 1.14) and greater than 35years (HR = 2.46, CI= 1.22, 4.96). While increased 

birth 1nter\'al reduces the nsk of infant death: less than 24 n1onths (HR = 1.05, CI= 0.88, 1.25): 

24-35 months (HR = 0.64, CI= 0.64. CI= 0.54, 0.76) and greater than 35 months (HR= 0.46, CI 

= 0.313, 0.56) Furthermore. infants \vhose n,others had secondary and higher education had lo,ver 

nsk of infant death (HR = 0.91, Cl= 0.75-1.10) while those ,vhose n1others had pnn,ary education

hinhcr nsk of death (l-lR -J.04. CI- 0.89. 1:,1) than children \vhose 1nother had no education.
e 

Also. infants of middle soc1oeconom1c status (HR-O 97, Cl-0.84, I 13) and rich soc,occonon,1c 

status (HR=0.94. CI= O.S 1, I .OR) all had reduced risk of infant death Other nsk factor<; arc 

access to improved sources of drinking \\atcr (ffR= 1.03, CI=O 92. I 15) infant of 111amcd 

parents had higher nsk (HR = 1.16, Cl O 79, 1.69) and use of in1provcd toilet facilities had 

Jo\vcr nsk of infant death (HR=O 83, Cl 0.74, 0.94). 
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Table 4.3: Effects of selected variables on Infant mortality in rural Nigeria using ,,•eibull 

Model 

Variables 

Sex of the child 
Male 

Female 

Type of marriage 
Monogamous 

Polygamous 

Maternal age at child birth 
<20 years 
20-35 years
>35 years

Birtl1 interval
First birth
<24 n1onths 
24-35 months
>35 n1onths
l\1laternal age at first birth
< 20years 
20-35years
>35years

Child year of birth

20I2-2013
2010-2011
2008-2009
�Iatcmal education
"!\Jone 

Pnmary 

Secondary and higher 

Socioeconomic status 

Poor 

Middle 

Rich 

\larital �talus 

Never rnarricd 

�tarried
----

-

Model I 
HR (95% CI) 

1.00 

0.84 (0.75, 0.93) *

1.00 

1.20 (0.90, 1.12) 

l .00

l.Ol (0.86, 1.19)

I 3 7 ( I . I l , I . 69) *

1 .00 

1.12 (0.95, 1.32) 
0.68 (0.57, 0.80) *
0.49 (0.40, 0.59) *

l .00
1.03 (0.92, 1.14)
2.43 (1.21, 4.89) *

1 .00 
1.12 (0.98, 1.28) 
1.10 (0.96, 1.26) 
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Model IT 
HR (95% CI) 

1.00 

0.83 (0.75, 0.93) *

1.00 

1.04(0.92, 1.16) 

1.00 

1.06, (0.89, 1.25) 
1 . 40 ( I . 1 3, I . 7 4) *

1.00 

1.05 (0.88, I .25) 
0.64 (0.54, 0.76) *

0.46 (0.38, 0.56) *

1.00 

1.02 (0.91,1.14) 
2.46 ( 1 .22, 4.96) 

1 .00 
1.12 (0.98. 1.28)
1.09 (0.95, 1.25) 

1.00 
l .04 (0.89, 1.2 I)
0.9 I (0.75, I. I 0)

1.00 

0.97 (0.84, 1.13)

0.94 (0.8 ! , l .08)

1.00 
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Talllc 4.3 cont'd. 

Variables 

Religion 

Catholic 

Other Christian 

Islam 

Others 

Source of,vatcr 

Uni n1proved 

Improved 

Type of toilet facilities 

Unimproved 

Improved 

Region 

Nonh Central 

North East 

"\lonh \\' est 

South East 

South South 

South \\.'est 
Sample size 

:!\umber of failures 
Negative log likelihood 
Likelihood ratio chi-square 
Degree of freedom 

l\ilodel I
HR (95% CI) 

18697 
1382 
7224 
157 
I I 

33 

1\lodcl II 

HR (95% CI) 

1.00 

1.26 ( 1.03, 1.51) *

1.07 (0.86, 1.34) 

1.11 (0.65, 1.92) 

1.00 

1.03 (0.92, 1.15) 

1.00 

0.83 (0.74, 0.94) * 

l .00

I .26 ( I .05, I .51) *

1.40(1.16, 1.67)*

1.25 (0.93, 1.67) 

1.03 (0.78, 1.35) 

I .04 (0.63, I .40) 

18605 
1369 
7143 
197 
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4 5 \'1'eibu\l Frai\tv �lode\ for Infant �lorta\it)·
. � 

f 
l for infant mortalit\'. It is an extension o 

Table 4.4 present the results from t,vo hazard inode s -
ff; t 

d . b ll model to model the e ec s

table 4.3, but here. frailty model is use instead of standar \\el u 

. 
k f infant death The table shO\\ that a

bio-demograph,c and soc,o-econom1c vanables on the ns o . 
. 

d I th hi-squared stat1st1cs and log
tota\ of \ .382 ch,\dren died in infancy. For all the mo e s. e c 

likelihood ratios descnb1ng the 1nodcl goodness of fit arc all significant.

fr e in the \\'cibull frailty
The estimated variance parameters asc;ociated \Vith the fr.tilt)' e ,cct.

,node\ ,n table 4.4 arc 0.507 and 0.5 I g in >.\ode\ l and rvtodel ll. respectively. These paran,ctcrs 

arc \'cry significant and the standard errors associated ,vith the hazard ratios of the variables arc 

cons\ant\y higher in the frailty models than ,n standard \Vc1bull n1odels. ,,h1ch 1n tum result to 

,, ,der confidence intervals. This indicated that "l'evcrtheless, the increase is generally sinall and 

docs not alter the significance of any of the para,netcr estimates. 

Like table 4 .3. the results in sho,,· that all the biodemograph1c and socioeconon1ic variables. 

controlling for each other. arc significantly related to survival of 1n fant. In !\.,1odcl I l. the nsk of 

infant mortality 1s higher in the l\orthem region than the southern region of  rural }.;1gcna. 

Furthcnnorc. the results revealed that fcn,alc children had lo,,·er risk of death (I-IR= 0.75, Cl=

0.63. 0.39} than male children lnfants ,vhose parents mamage type are polygan1ous ,,ere

associated ,vith higher nsk of death (f IR = l .06, Cl = 0.88. 1.2.�) than monogamous t)-pe of

mamage. \\'ith reference to 1natcmal age at child birth, increase in age ,s associated \Vith
increased risk of death- 20-35 years (HR= 1.07, CI = 0.81, 1.40). and children \\hose n1othcr's
age at child birth is greater than 35 years 1s about 2t11nes n1ore likely to die con1pare to those less
tha.'l 20ycars, (HR= 1.67, CI:::: 1.13. 2.38) Snnilarly, increase 1n 1natcmal age at fi rst b irth 1s
also associated \\'ith increased risk of infant death: 20-35 years (IIR = 1.01. Cl= ORS. 1.24) and
children \\•hose rnother·s age at first birth is brreatcr than 35 vcars is about 5tin1es n1ore likclv lo. 
die compare to those less than 20ycars (I-IR 4.45. CI= 1.23. 16.11). \\'hi le increased b irth
1ntenal reduces the risk of infant death: less than 24 months (!JR= 1.10, CI 0.83. 1.47); 24_35
rnonths (liR 0.50, Cl= 0.37, 0.66) and greater than 35 months (l lR _ 0.31. CI= 0.2J. 0_42).Also. Children born in the period 2010-201 I arc ahout l.2tuncs (IIR 1.1() ('I _ 0 ()7 1 . , . . .4 7 ). v,,h1le those born 1n the pcnod 2008-2009 arc 1.1 tiincs ( 111{ 1 14 c I o () I 1 '7)· • • , ,,, 111orc likely to die compared to those bon1 111 the period 2012.1013 ·11 .. .. . ic 111crc,1sc 111 cncffic1cnts nss<,ci,,trd
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,vith the pcnod of birth means that its relationship 1s better revealed 1n the presence of b10-

demograph1c factors. 

F,1rthennore, infants ,vhosc mothers had secondary and higher education had lo,vcr nsk!'. of 

infant deaths (HR= 0.88, Cl= 0 65-1.19) than children whose n1other had no education, and 

those ,vhose 1nothers had pn1nary education had higher risk of infant death (IIR =1.08, Cl 

0.85, 1.38) than children ,vhose 1nother had no education. Also, infants of 1n1ddlc 

soc1oeconom1c status had reduced nsk of death (IIR=093, Cl 073, 1.13). and nch 

soc1oecono1n 1c status also had reduced nsk of death nt 1nlnncy (IIR=0.88, Cl- 0.70. I 10) 

compare to children of poor soc1oeconon1 1c status Regarding religion. cluldrcn of lslan1ic 

n1others are about 1.34ti1nes: other Christian denon1inations arc I .46t11ncs ,vhile those of other 

religions are l 28t1mes 1nore \1kc11 to d1c 1n infancy con1pared to ch1lc.lrcn of Catholic mothers 

Other nsk factors arc access to unproved sources of dr1nk1n!!, ,vater (1 IR 1.04. Cl OJ1R. 1.26). 

children of 1namcd parents had higher nsk (llR- 1 25, Cl = 0.68, 2 31) and use of unproved 

toilet fac1 \1ues had lo,ver nsk of death at infancy ( I -IR=0.76. CI;;0.63. 0.91) 
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Table 4.4: Effects of selected variables on infant mortality in rural Nigeria, using Frailty 

model 

\'ariables 

Sex of the child 
\11ale 
female 
Type of marriage 
Monogan1ous 
Polygamous 
\.laternat age at child birth 
<20 years 
20-35 years 
>35 years
Birth inter,al 
F1rst b1rtl1 
.... 24 1nonlhs 
24-35 months 
>35 1nonths
';\laternal age at first birth 
< 20years 
20-35ycars
> 35years
Child vear of birth 

• 

2012-2013 
2010-201 l 
200�-2009 
,taternal education 
"-one 
Pn�nrv 
(;,ccondar: and higher 

• 

�oc ioeco non, ic status 

Poor 

R1ch 

i.\larital ,tatu, 

Ne\ er ,named 

Mamcd 
--

l\tlodel I 
llR (95% CI) 

1 .00 
0.75 (0 64, 0.89) *

1.00 
1.02 (0.85, 1.22) 

1.00 
1.0 I (0.78, 1 32) 
l 63 (1 16,230) *

1.00 
1 20 (0 91, 1 59) 
0 .54 (0 4 I . 0 71 ) -1. -

0 33 (0.25, 0 4'i) *

1.00 
1.04 (0 8'7, I 24) 
4.19 (1.15, 15 21) *

1.00 
1.20 (0.97, 1.47) 
I 15 (0 93, 1.44) 

36 

Model II 
IIR (95% CI) 

1.00 
0.75 (0.63, 0.89) *

1.00 
1.06 (0.88, 1.28) 

1.00 
1 .07 (0.81, I .40) 
1.67 (1.18, 2.38) *

1.00 
1 10(0.83, 1 47) 
0 'iO (0.37, 0 66) *
0.31 (0.23, 0 42) *

1.00 
1 03 (0 85, I 24) 
4 45 (1 23, 16.11) *

1.00 
1 19 (0.9 7, 1.47) 
1.14 (0.91, 1.47) 

1.00 
I 08 (0.85, I 3�)

0.8� (0.65, 1.19) 

1.00 

0 93 (0.73. 1.18) 

0 ss (0.70. 1.10) 

I 00 

1.25 (0 68, 2.31) 
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Table 4.4 Cont'd. 

Variables 

Religion 

Ca tho he 

Other Chnst1an 

Islam 

Others 

Source of ,vatcr 

Un unproved 

ln1provcd 

T) pc or toilet facilities

Unin1provcd 

lmprovcd 

Region 

",orth Central 

North Ea-.;t 

North \\'est 

South East 

South South 

South \\'est 
Satnple !';tze 
�umber of failures 
Ncgati·, clog likelihood 
Likelihood rauo chi-square 
Degree of frccdon1 
·111cta

Model I 
llR (95% Cl) 

18697 
1382 
7139 
150 
1 1 

0.507 (O 3r,. 0. 71 ) 
1 1kchhood ratio ch1-<;quarc of 170 54 

tl1cta 0 
-

• �1gn1lic.-mt .ii p ,.. 0 1)5

37 

1\'lodcl I l  
IlR (95°/o CI) 

1 00 

1.46 ( 1.04, 2.03) *

1.34 (0.80, l.61) 

1.28 (0.54, 3.01) 

1.00 

I 04 (0.88, 1.26) 

1.00 

0.76 (0.63, 0.9 l) *

I 00 

I 42 ( I 07. 1.90) *

I . 64 ( I 21, 2. I 8) ·k

1.40 (0.8�. 2.24) 

I .07 (0.7 I. I .63) 

I .05 (0.70, I 'i6) 

18605 
1369 
7061 
I g4 

') 'i --

0 515\ (0 1(1. () 71) 
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• 

4.6 \Vcibull l\rlodel for Child Mortality 

Table 4 5. sho\vs the result of survival analysis on the effects of bio -den1o!!raphic and socio­

economic vanables on the nsk of child mortality. The table contains t\\'O models- 1nodel I 

contains only bio-den1ograph1c vanables \vhile inodel II contains both bio-den1ograph1c and 

soc10-econom1c variables. The models showed the average effects of each variable ,,·h1lc 

controlling for the effects of other covariates. 

The results in model I reveal that all socio-econon1ic variables. controlling for each other, are 

s1gn1ficantl y  related Lo risk of child death. In Nlodel II. like table -l 3. the risk of chtldh0od 

rnortaltty 1s higher in the Northern than the southern regions of rural N1gena. Also, the results 

revealed that female children had lo\ver nsk of death {l lR - 0 838, CI - 0.74, 1.03) than n1ale 

children. Children \vhosc parents n1arriage tvpe arc polygamous \vere associated ,vith higher nsk 

childhood death (I IR - 1.07 . Cl = 0 9 I .  1.27) than children of parents 1n n1onogan1ous type of 

mamage \\'1th reference to n1atemal age at child birth, increase 111 age 1s associated ,v1th 

increased nsk of death 20-35 years (l--lR; 1.06. Cl = 0.83, 1.35). and greater than 35 years (I IR 

I .32, CI  0.9�. 1.79). But, increase 111 n1atemal age at first birth 1s associated \vith reduced risk 

of ch ildhood death: 20-35 years (I IR 0.99. CI � 0.84, l . I 8) and �eater than 35years {l--!R 

0.66, CI � 0.09, 4.69). S1n11larly i ncreased or \vtder birth 1nter-al reduces the nsk of childhood 

death: less than 24 months (IlR = 1.0�. CI; 0.83, I 41 ), 24-35 n1onths (I-IR; 0 86, Cl= 0.66, 

1.12) and greater than 15 months (I-IR 0.54, CI 0.40, 0.73). Furthermore, chtldren \\ hose 

mothers had secondary and higher education had lo\,·er nsks of childhood deaths (HR= 0.44, Cl= 

0.0.31, 0.62) than children \Vhose n,othcr had no cducat1c1n \,·hilc those \vhose 1nothers had 

d 
· 

h d Jo,,er nsk of childhood death (l1R ==0.�5 CI= 0.6�. 1.07) than childrenpnmary c ucation a , 

,, hose mother had no education. 1\lso, children of middle soc1occonomic status (I IR=0.99, 

Cl'=O.SO. 1.22) had reduced nsk of  death than rich socioecono1nic status (IIR=l .06, CI= O.S7, 

1_29). (Jthcr nsk factors are access to improved source: of dnnking \\.ater (l-lR""0.94, CI 0.31, 

f · d I had Jo,ver nsk of death (I IR - 0.96, CI - 0.5S, 1.59) nnd use of
1.11 ): children o mame parcn s · 

improved toilet fac1ht1cs (I IR 0.96. ('I=O.S I. 1.13). 
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• 

"fable 4.5: Effects of selected varialJ\cs on child mortali� in rural ;\igcria using \\'cibull 
model 

Variables 

Sc, of the child 
Male 
Female 
Type of marriage 

\1onoga1nous 
Polygamous 
:\-laternal age at child birth 

<20 years 
20-35 years
>35 vears

-

Birth intenal 
First b1rth 
<24 months 
24-35 months
>35 1nonths
�laternal age at first birth 

" "'>Ovears 
- -

20-35vears
-

Child vea r of hirth 
• 

2 12-2013 
2010-2011 
200,;;-2009 
\laternal education 

i\onc 
Primarv 
Secondarv and higher 

-

\ociocconomic status 

Poor 

�11ddle 

Rich 

:\larital -statu� 

Ne,cr rn amed 

t--1amcd 
-

�Yodel I 
I-TR (95% Cl) 

1.00 
0.88 (0.76, 1.02) 

l 00
1.06 (0.91, 1.24)

1 00 
0 91(0 72. I.IS)
I .21 (0. 9 \ . I 63) 

1.00 
1 3 1 ( \ .0 I . I 69) * 
1.02 (0.79, 1.32) 
0.63 (0.47, 0.85) *

I .00 
0.99 (0 85, 1.16) 
0.67 (0 09. 4.79) 

1 .00 
I 09 (0.91. 1.32) 
0.91 (0.74, 1.11) 

39 

i\lodcl II 
HR (95° 

o Cl) 

1.00 
0.88 (0.74. I .03) 

1.00 
1 07 (0 9 I, \ .27) 

I 00 
I .06 (0 83, I 35)
1.32 (0.98, I 79) 

1.00 
1.08 (0�1. 1 41) 
0 86 (0 66, l 12) 
0.54 (0.40. 0.73) * 

1.00 
0.99 (0.34. 1.1 S) 
0.66 (0 09. 4.69) 

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

l 00
O �5 (0.6g, 1 .07)
0.44 0.31.0.62)*

1.00 

o 99 ,a.so. 1.22)

\ .06 (O.S7, I .29)

1.00 

o ()6 (0 5�. 1.59)UNIV
ERSITY O
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Table �.5 cont'd.

\'ariables 

Religion 

Catholic 

Other Chnstian 

\slam 

Others 

Source of,,ater 

Unimpro"·cd 

Improved 

• T) pc of toilet facilities

Un1n1provcd 

l1nprovcd 

Region 

North Central 

�orth East 

North \\'est 

South East 

South South 

:\lode\ I
TTR (95°/o Cl)

South \\'est 
Sample size 

l 8519

Number of failures 
677

Negat,, clog l1i�cl1hood 3o9o

;\lode! 11 
I-IR (95% CI) 

l 00

1.14 (O.R7, 1.51) 

1.03 (0.30. 1.4 7) 

2.46 (1.34.4.51) *

1.00 

1.03 (0.92. l \ 5) 

\ .00 

0.96 (0.3\. 1.\3) 

1.00 

\ 6� ( \ .26, 2.24)

.., -,)* ,_gs (1.41. __ :, 

\ 57 (0.93. 2.64) *

1.24 (0.78. \ .9S)

\.2\ (0.71. \.S7)

\8427 
674 
3026 
149 
25 ---

Likchhood ratio ch1-5quarc 54 

Degree of free�� _____ J_ 1----------------

" sign1ficru1t at p .,, 0.05 

'10 
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• 

4.7 \Vcibull Frailt) i\ilodcl for Child l\1ortalitv
-

Table 4.6 present the results from t"vo hazard models for childhood n1ortal"ity Tl · ·t · . 1s an ex ens1onof table 4.5, but here, frailty model "vas used instead of standard \ve1bull model to niodel therelationship bet"veen bio-demograph1c and socio-economic vanables and the nsk of childhooddeath. The table show that a total of 677 children died bet"veen 12 and 59 1nonths. The shapeparameters P, 1n table 4.5 and table 4.6 indicate that the hazard is reducing in all the 1nodels. For
all the ,nodcls, the chi-squared statistics and log likelihood ratios descnb,ng the model goodnessof fit are all si!!111ficant.

The estimated variance paratncters associated ,, ith the frailty effect. e, in the \Ve1bull frailty 111
Model 1 and Model Il sh0\\.11 i..n table 4 6 are O 602 and 0.565, respecllvely

. 
l 1kc 111 1n fanl

mortality, these estimates are significant and sho,v that the nsks of child death bct,vecn f.111,ilics
keep on differing, c,en aficr controlling for a nun,bcr of obserYed dctcnninants of childhood
mortality. The estimate 1n n1odcl Tl in1ply that one child death 1n a faintly 1s related lo about 57
percent increase 1n the risk of tl1e index child dying comparative to ,vhat it ,,·ould have being
assun1ing the child ,vcre alive These results i1nply that, in contrast to infant mortality. there is-

huge difference bet"veen fan11lics 1n the nsk of child ,nortalit�y that is not accounted for by the
· · 

r h t d d errors an.! hi0her in the frailty measured and ohscrved factors
. 

I.,ke 1n 111,ancy. t e s an ar · :o 

· 
lh ffect of lhe factors 1s unchanged tn models co,nparcd to the standard n1odels. 1\ga 1n. since c e · 

. ,.,. 1 I• ·1 ·s ob, 1ous that the effect of both the standard \\'eibull model and frailty 1nodel .--.cvert ,e css. 1 1• 
. 

11 1 ti t obser\.ed for in child 1nortaltty. the co,·anatcs on infant mortality 1s s111a er t ,an ,a · 

. s sho,,·n tn the table 4.6. and cotnpanng then,No,v ,,·c will provide an oven•,e,v of the pattern, · 

.k bl 4 'i the results in sho,v that all the. 
1. h c �ssary Lt e ta e -�, \\'tlh that of infant morta 1ty ,v ere ne l!. ·' · 

• . 
• dII. '"or C"cl1 other are s1m11icantly relate . 

. . . . blcs contro tng " .. . � 
b1odcmograph1c and soc1occonon11c \. ana · , 

• , . 
. k of infant n1ortality is higher ,n the Northern region

to child sun·1val. 1\lso. in Model Tl. thc ns ' 

d \vhat ,,·as observed . 
,. , . nd the risk is stronger, cotnparc to than the southern region of rural Nigena a 

·Is: f death hy 75��. in
. . infancy, fe111alc had 10,vcr ns o 1n infancy. r=urthcnnorc, whereas in 

'¼ (Cl O r,6 I 05). [,1kc ,,·hat
he nsk of death ts about 83 n . . 

ch,ldhood there i� sltght ,ncrcac;c. as l • 
, I • •an1ous ,vcrc nS'"l'C' ttcd

arcnlS ,nam,1gc type arc po yg 
\\'c observed 111 infancy, children whose P 

nous 1ypc nf 11,:1111,11 \\ h
C) ('I O 84 I .•J2) than monog,11 . 

With higher risk of death (llll 1.0 • · ' 
. � 1 ,,ith ,ncrc,1i--cd risk ol dt·,1th·

:}C,C tn age IS :tS!.OCtnh.:C 
reference to ,natcmal age at child hirth, ,ncrc. 

I\ 1 
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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, (I-IR = 1.44, CI= 
0.90, 2.31 ). Though this 1s higher c t · "- C , ompare o 1n1ancy. ontrary, to \vhat \ve observed in

infancy, increase in inaternal age at first birth is associated \viLl1 reduced nsk of infant dcaLl1: 20-

35 years (l-lR = 1.03, CI= 0.80, 1.33) and children \vhose n10Lher's age at first birth 1s greater 

than J5 years have a lo\ver risk (HR= 0.45, Cl= 0.02, 9.02) of death co1npare to those less than 

20years. Siin ilar Lo what we observed in in fancy, increased birth interval reduces the risk of 

childhood death: l ess than 24 1nonths (HR= 1.22, Cl= 0.81, 1.86); 24-35 1nonths (1-IR = 0.83, CJ 

= 0.55, 1.25) and greater than 35 months (l-IR = 0.44, CI= 0.28, 0.70). Also, Children bon1 in Ll1e 

period 20 l 0-20 I I had higher risk of death (HR= 1.16. CI= 0.88, 1.54), \vhile those born in ilie 

period 2008-2009 had lo\ver nsk of death 111 childhood (IIR -0.85, CI= 0.63, 1.15) co1npared to 

those bon1 in the period 2012-2013, \Vhereas in in fancy, \ve observed a higher nsk al I through the 

period of birth. Again, the differences in Ll1e hazard across the penod of birth n,aybe associated 

\vitl1 the presence ofbio-den1ographic factors. 

Furthennore, \vhereas in infancy children \vhose 1nothers had secondary and higher education 

had 88% risk of death co1npared those \vhose n1oilier had no education, in childhood the risk of 

death reduced 32% (CI= 0.19, 0.52). Again, 111 infancy children \vhose 1nothcr had primary 

education had I 08% risk of death co,npared to those \Vithout education, in childhood the risk 

of death also reduced to 78°·0 (CI= 0.56, 1.11 ). Exactly, ltke in infancy. children of 1niddle

soc1oeconom1c status had reduced nsk of death by 93% (CI-0.67. 1.30) con,parcd to poor

socioeconomic status. In infancy, children of nch soc1oeconon1ic status had reduced nsk of

death by 33�'6. in childhood the risks of death increases in children of rich soc1occono1nic

status (HR= 1.10, Cl= O.S I, 1.49) compare to children of poor soc1oecono1n1c status.

Regarding religion. children of Islamic mothers arc about 1.14tuncs (CI= 0.72, 1.8 I); other

Christian denominations arc 1.21 times (0.79. I .86) \Vhtle those of other religions arc 4 l 2t1111es

more hkclv to die in childhood compared to children of Catholic mothers J\ga1n, \Vhilc 111
, 

infancy. improved source of water supply increase nsk of inf.1nt death by 1.04 tin1cs. in 

childhood improved source of water supply reduced the risk of childhood death by 92�� (C'I-

0.72, I 18) co,nparcd to u111mproved source of \Valer supply. ()thcr nsk fr1ctors of childhnlHI

n1ortal1ty arc children of ,named parents had lov.•cr risk of childhood ch:a1h (I IR O 1).'.', ('I 

O 41, 2.07) than children of nc..,cr 1narr1cd parents I his 1., co111r.111• to ,vh,11 \\"t: nh�c,, rd 1n UNIV
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l 

,nfancy as there are higher risks of infant deaths among manied parents than never mamed 

p�rents. . And use of improved toilet facilities reduced the risk of childhood death by 95°10 

(Cl 0.74, 1.21 ). Whereas in infancy improved toilet facilities reduced the risk of death by 

76%. 
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Table 4.6: Effects of selected variables on child mortalit) rural '\'igcria using frailt) model 

\1ariab\cs 

Sc� of the child 
Male 
Female 
Type of marriage 
Monogamous 
Polygamous 
1\ITatcrnal age at child birth 
<20 years 
20-35 years
>35 vears

• 

Birth intenal
First btrth
<24 1nonths
24-35 1nonths
>35 months
,talernal age at first birth

< 20years
20-35years

'>35ycars 
Child, car of birth 

• 

2012-2013 
2010-201 l 
2003-2009 
i\laternal education 

'\.one 
Primarv 
<;ec;ondan· and hi ghcr 

. -

5ociocconomic st.1tus 

Poor 

�1iddle 

�larital ,tatu, 

Ncvcrmamcd 

Married 

Model I �lodel II 
IIR (95% Cl) IIR (95% Cl) 

1.00 1.00 
0.82 (0.65, 1.03) 0.83 (0.66, 1 .05) 

I .00 1.00 
1.08 (0.84, 1.37) I 09 (0 ({4, I 42) 

1.00 1 00 
0.88 (0.61, 1.26) 1.06 (0.73, 1.54) 
1 3 2 (0 8 3, 2. 10) 1.44 (0.90. 2 31) 

l .00 1.00 
1.57 (1.05, 2 36) * l.22(0.81, 1.86)
l .O'i (0 . ., l, 1.56) 0.83 (0 55. I .2'i) 
0.54 (0.35, 0 84) * 0.44 (0.28, 0 70) *

1.00 1.00 

1.04 (0.82, 1.32) I 03 (0 80, 1 33) 

0.49 (0.03, 8.95) 0.45 (0.02. 9 02) 

I .00 I .00 

I .14 (0 1'6. 1.52) I 16 (0 S8. 1.54) 

0.86 (0.64, l 17) 0 85 (0 63. I . I 5) 

1.00 
0.78 (0.56. I 11) 
0.32 (0.19. 0 52) *

1.00 

0.93 (0.67. 1.30) 

t.10(0.Sl. 1.49)

1.00 

0.93 (0 41, 2.07)
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Table 4.6 cont'd. 

Variables 

Religion 

Calholic 

Other Chnstian 

Tslan1 

Others 

Source of,,ater 

I1nprovcd 

T�·pc of toilet facilities 

Unimproved 

Im pro, cd 

Region 

North Central 

Nonh East 

North \\' est 

South East 

South South 

South \\'est 
San1ple size 
Number of failures 
Negative log likelihood 
l.,ikehhood rauo chi-square 
Degree of freedom 
·rheta
Likelihood ratio test of
theta O 

-�-

• significant at p.,,, 0.05

i\-lode\ I 
IIR (95% CI) 

18697 
1382 
7224 
157 
1 I 

0.602 (() 39. 0 92)

t 17 
-

----
--

-

45 

l\1odel II 
I-IR (95% Cl) 

1 00 

1.21 (0.79, 1.86) 

1.14 (0.72, 1.81) 

4.12 (1.47, 11.48)* 

1.00 

0.92 (0.72, 1.1 g) 

1.00 

0.95 (0.74, 1.21) 

1 00 

2.06 ( 1.3 6. 3. 1 3 )* 

2.41 (1.59. 3.66)* 

1.89 (0.90, 3.96) 

1.47 (0.76, 2.82) 

1.3 7 (0.6 7. 1 2-l) 

1�605 
1369 
7143 
197 
., 'i --

0.565 (0.35. 0.90) 
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5.1 Discussion 

CHAPTER FIVE

DISCUSSION AND CONCLUSION

5.1.l Effects of Selected Socioeconomic and Bioden1ographic Factors on 

Infant and Child l\tlortality in Rural Nigeria 

The first objective of this study \vas to detcnn1ne the effects of selected biodcmograph1c and 

socioccono1n1c factors on infants and child n1ortality in rural 'l\igena. \Vc1bull proport1onal 

hazard regression analysis and \\eibull frailty rnodcl , .. as cn1ploycd to 1dcnllfy the 

biodemographic and socioeconoinic factors associated \vith infant and child 1nortahty in rural 

{\1gena. The study 1dcnt1fied b 1odc1nograph1c factors, such ac; child'<; sex, 1natemal age at child 

birth, birth interval, n1atcmal age at first birth and soc1oeconoinic factors such as, religion, type 

of toilet facilities. place o f  residence and maternal education as factors associated ,v1th infant and 

child mortality in rural Nigena. Most of these covanatcs or factors re1na1ned significantly 

associated v.,ith infant and child mortality even after controlling for the effects of other 1n1portant

tactors. ,vh1le soinc 1s to a lesser degree. 

l . ificnnt rclatlonship bet,vccn child's sex
Cons1denng sex of child, results sho\vs a stat1st1ca sign 

--
h Id rtahlv in rural N1gena l·c1nale

and infant 1nortal1t)·. bu t  not significant related to c 1 ino 
. . �d

. . . arcd to n1 ale children. 1·h1s inay be attnbutc 
children had reduced risks of dying at infancy coinp 

1 
. � ·1n ortant to the fr1111ily dc,·elop1nent than ma c

to Cultural beliefs that female ch1ldrcn are more I p 
d ts had , 

. w'th where great proportion of the rcspon en 

counterpart ';1nce the study 1s rural base 1 

f \vealth in tcnns of bndc
. . h. Id are rc�arded as a source o 

little or no formal education female c 1 ren -
fi Jes children than 111alc

. o,v considerable care to cma . 

pnce at n1arriage. Consequently parents sh 
. d . tcmntional. For instance,

. . d. both national an in 
siblings. 1'his is consistent ,vith similar stu ics

I an children arc inorc

rural N1gcna observed t 1at in 
. (Ab1n1bola O. ct al. 2012) in the study in

k .,01 <;) 10 the �tu<ly ol factors

(Al x nnd Kaberu a - � 
likely to die tl1an rnen children. ,\!so, e. ' 

f ti , child a1nong the factor�

. . U •and,1 idcnti {icd sex o 11.: 
I associated v.1th under fi\C l'\ilortahty in g 

1 ·d this ,11b111n1cnt 111 ·' st11( >

I (2015) ,1lso !>UPPO' c 

associated ,v1th child 1notahty. l)an1odar S. ct a 

1n rural India. 
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The study found that maternal age at child birth · 
. . . . 

- was significantly associated ,vith infant
1nortal1ty, but not s1gn1ficant to child mortalily. Children f Id . . 0 0 er age, more than 35years ,vas athigher nsk of dytng compare to children of younger age Th' fi 1s nd1ng is 1n consistent ,v11hDamodar ct al, (2015) that the risk of infant death ,vas highest an1ong b irths to ,nothcrs aged30years and 1norc co1npare ,,·ith children of n1others aocd ')O 19 B I 1 r. (O 

b - -- . 10 og1ca ,actors s1 tal. andothers, 2015) may be likely explanation for this. S11n1lar findings have been identified 111 u1eprevious studies, (Othman, 2008), He1ko and others 2004); a1nong others.

Further, as previously found 1n Nigena (Uthn1an, 2008), (Ak1nyen11 ct al, 2013), (Adcdm1 ct al.2015) and else,vherc (\\'hit,vorth & Slephenson. 2002) this study established that birth interval,vas an 11nportant factor of infant and child 111ortaltty in rural Nigeria Children ,vith a longer
birth interval had lo,vcr risks of death than children ,, it11 a shorter birth 1nten.al of 24 months or
longer. Accord ing to Whtt\vorth & Stephenson, (2002), t11is could be due to t11e dcplct1on in
n1atcmal S)ndro1nc as a result of having births that 1s too close, and due to compet1t1on for
household resources often charactenzc \\ith short birth intervals.

·rhe stud\· also identified that access to 11npro,cd toilet facil1t1cs as significant factor to thc risk-

of infant mortality in rural �igena. Though. 1t is not s1gn1ficant to child n1ortality. It ,vas fouod
. 

1 1 � f I Id e 1 arc raised 1n households that that the nsks of infant mortality ,verc s1gn1 ficant Y o,vcr I c 11 r 1 
. 

ecincnt ,, ith ,\k1nye1n1, (2013 ). Since access had access to i1nprO'\C toilet fac1ht1es. This ts 111 agr 
. . 

I· � I socio-ccono1n1c status. it 11npltcs that to unproved toilet fac1httcs 1s directly re atc( to · 
. . 

i nfant inortahty. Q-,1ta and others (2015).soc1occonom1c status 1s also a factor affccllng 

d · f; t nd child. . 
hct\\ cen rel!ion an in an a Th . h d ·gn ificnnt assoc1at1one stud)' also cstahhs c a 51- ' · 

S d , and others. 20 I 5). this. 
, h\"·h d (Antai, 2011) and ( un ay' mortality As has been previously csta 15 e 

. t inOucncc on the nsks . ,i,·erc horn or raised has a gre,1 study observed that region \\'here children
. . t higher nsk of infant . . 

I rthcrn region \\ as a 
Id s1dcnce in t 1e no of death at infancy as chi rcn re 

. Tl • North-cast and �orth-,\·cst. dencc in southern region. 1c 
.. mortality co1nparcd , .. 1th children rcsi 

. 
k r dcntll nt infancy. lhis also. 

1 'le has me 10,\cst ns o has the highest risk of infant ,nortahty ,v 11 
. , 1 that sho\\'S that N0rth-\\ cst

(2012) "'hach ohscf\ cc 
\\'as consistent ""' 1th Ab11nbola, and 0thcrs 

I ooo births. folio\\ l·d b,
of 200 9 deaths per

region had the h1ghc!,t under-five mortality rate · 

fi thc-.c cl1spant1cc. in snf.1nt
. 1hs '111c reason'- or 

North-east region ,...,,th 195.8 death<; per I 000 b1r . 
l·or ,nst,nlcc, Nnnh-c,,._, ,nd

N 11 .Ire d ivcrc;c
• 

1n rural and child 1nortahty across r�g,ons , ager 1 
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North-\vest regions are regions where children \ve 1 . re most y of higher order birth -1 e. fifth orderor h1eher, mothers \\'ere mostly uneducated matnl 1 
-

' Y uneinp oycd and tn poor households, and,rerc mostly teenagers at the time of their first birth (Ad d 1 e 1n1, et a .. 201 \).
t\nothcr i1nportant factor to child inortalit) as revealed in th t d . e s u y ,vas 1natemal education. Theresult identified that children \vhosc mother had secondary or htghe d t· h d 1 k r e  uca ion a o,ver ns · ofdeath at childhood than children of mother ,vith no education in rural Ninei,a 1 hounh th · t b • t, ' IS IS no stallstically signilicant 1n infant 1nortality, hut many pre\1ous studies on n1onality iclenllfied
maternal education as a very important factor to infant and child 11101ta\ 1ty, (Os1ta. 2015; 

Akmvein1 ct al, 2013; An ta 1, 20 I l; Uthman, 2008, \,\lh1t,vorth c.'?.:. Stephenson, 2002) An 

explanation for this could be  that 1nothcrs '"ith higher education could alter her approach to such 

pracltces as poor health-seeking behaviour, and frequency of births. Since education 1s directly 

related to \\ealth index, 1t 11nplies that high educated mothers ,vould have the resources to take 

care of the health and social needs of their children, ,vh1ch 111 tum increase chance of child 

sur\'ival. Also, even 1f an educated wo1nan cxpcnences births that arc too close. maternal 

education has the ad\·antage of \\eakening the effect of a short birth interval and through 

increased fe1nalc autono 1ny and econon11c cn1po,vcm1cnt that guarantees access to n.:sourccs, 

"or l1ol1schold resources an1ong siblings (\Vh1t,vorth and,vhich could el1n1inate co1npct1t1on 11 -

<;tcphcnson, 2002). 

5.1.2 Influence of Unobserved f d Child mortalitv
Iletcrogencit)· on ln ant an 

in Rural � igeria. 

\'ary due to the measured
that infant and child inortalityIt had been sho,\·n from result

1 1 the relationships hct,"ecn the
h. factors even t 1oug 1 

I 
socioeconomic. and hio<letnograp tc

I ti s c;ccuon ,,·c discuss t ,c
I • nificant 11 11• 

f t statistical v sig · 
I ·1d · s 

covariates and mortalitv \Vere o ten no · · ; 

1. odclc; represents a c 11 · . 
I 'Id morta ity m -

Ii . · ·1 · the infant and c 11 
• 11 cc the1nd1ngs on frailty n1odcls. J·ra1 ty, tn

f 11 factors that 1n uen 
t \ effect 0 n 

1 turcs the to n 
d I (CioYcrt,vulnerability to the risk of death. l cap 

d presented in the ino c · ' 
. ed in the hnsc\Jnc hazar s 

child's risk of death that arc not 1nclud 

2014). 
. . fTcc Is prc:-t·n tt·d

· .,tCS the trn1\ly C 
·cl covnn11 • 

1 t , . unt for obscrvc 
1 1t11s c;t11dy. 0 ,no" \\ h1lc standard \a:c1bull ,nodcl can acco 

I child 111ort,i\1l)', 11 • • 

. 
•d effects on in fanl nn< tn frailty 1nodcl represent unrncasurc 
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all covariates that are most biodemographic variables are s gn·fi 1 1 . 1 1 cant Y re ated to 1n fanl \vhlle
mosl soc1oeconom1c variables are significantly related to child mon i·t · h d . a I y 1n t e stan ard we1lbul1
model and frailty model, except for matemal age at firsl birth which · ·

fi · c: 1 was s1gn1 cant m 1ra1 tymodel but not significant in standard weibull model for infant mortality. We observed that tl,ensk of mfant mortality is about 5times more likely for children of mother greater 35years old attheir first birth compared with children of \Vhose their 1nolher's age as at the lirne of their firslbirth was less than 20years. This is in consistent \vith the study in Kenya by Rasugu et al, (2013).This high effect of maternal age at first birth to infant n1ortalily n1ay be due to physiological andsoc1opsychological. Tl1e reproductive system of older n1others arc depicted con1pared to youngermothers (Adeboye, et al, 2010) and depression associated \vi th late child delivery 1s also relaledto infant mortality, (John, 2013).

It was established from the study that tl1ere is n1arginal difference bet,veen the effect of frailty for
boili infant and child mortality. The frailty effects at the fa1nily level for infant and child
mortality ,vere 51.8 and 56.5 percent, respectively. 1e ai Y e 

. 
Tl fr ·1t ffects ,vere statistically 

Of infant and child deaths between families differ significant. This implies that the risks
. 

ber of kno\vn detenninants of infant and child stgn1ficantly even after controllmg for a num 
. . . 

d I 'Id mortality . . 
tl1at the variables in the infant an c 11 mortahty in rural Nigena. It further ,mphes

. . . 
d 1 ·1d deatl,s. Though. f lhe fan1ily variation in infant an c 11 model explained 48.2 and 43.5 percent O 

. 
h Its was in consistent. 

1 t than child mortality. T esc resu ., lhe vanat1on was 1nore 1n m fan t n1orta 1 Y 

\\'iili the findings of (Rasugu, et al, (_0 '13) andJustine,et a1(2015).

Limitations of the Study 
. . . f data, particularly in the. t d \Vith hm1tal1ons o 

d 
Generally, mortality studies are assoc1a e 

d sad event thal respondents o
th · egarde as a. N · where dea is r 

. s a result, 
developing countnes like 1gena

. 1 secondary datasets, a . 
dra\vn on a cross-sect1ona 

alk about their 
not love to recall. This study 15

d "Mothers usually do not t . 
h be underrcporte · 

1 J reasons, (NPC
there is tendency for child deal s to 

because their cu tura · 
. back sad mcrnones or

f child deaths; so
dead children in order not to bnng 

m t levels and pattems O 

I'
. 1 deaths can a cc 

I gc pnllem o 
and ICr- t'v1acro, 2014). As o1n1ss1on o . 

d cc) can distort t ,c a 
I

· or avo1 an 
·ollcctc( I o f  age at death (heap ing

b Ir and deaths ,,·as c 
• so mrsrcportin g

li'ld · 5 ,rt 1, 

1 I . tn 
. ation on c I 

undcrrcpnrtc.:1 < \I\; monalitv. Also. because infonn 
,ht havc been

-

h'ld deaths ,n1g r 't . I nu,nJ,,er of births and c , c rospect1ve y, c1 
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1nemory loss. Nonetheless, it 1s not envisa d th . ge at the data limitations w·11 . challenge to this study. This is because the d t . 1 pose a senousa a quality assessment done fi indicated that the surveys yielded far more reliabl . 
or 2013 NDHS data

e mortality data compared t h earlier conducted ( NPC and ICF Macro, 2014)_
0 t e surveys 

5.3 Conclusions 

It was observed from the results that the extent of effect f th · · 
. o e covanates 1s largely unchanged inthe presence of frailty, suggesting that conclusions froin the ·1b 11 d d "ve1 u stan ar 1nodels arc robustto the collapse of the stat1st1cal assun1pt1on of independence. Nevertheless, Uie results of frailty

1nodel may better be reported because it is 1nore precise and efficient.

The findings on the effect of selected detcnninants of childhood n1ortality illustrate that the bio­
de1nographic variables are 111ore i1nportant during the infant age (0-1 1 1nonths) \vhilc
soc1oeconon1ic variables are more important during ilie childhood age (I 2-59 months). Male

children had higher infant mortality risk than fe1nale children. Infant and child mortality is

increased for children of short birth interval. While increase 1n 1natemal age al first birth and 

maternal age at child all increase the risk of infant mortality. Though, 1natcrnal age at first birth 

\Vas only significant in frailty n1odel. Other factors identified that significantly associated \VJ!b

. . . 
d 

. 
f sidence Furthennore, \Vhereas,infant and child mortality is 1nother rehg1on an region o re 

unimproved toilet fac1ht1es increase the 1• n·sk of 1 ·nr.ant ,nortality, children ,vhose n1othcr had

. k f I 'Id ortality ,n rural Nige,ia.secondary or higher education had reduced ns · o c 11 in 

and child n1ortality is 51.8 and 56.5 percents
\\

1e found that family frailty for both infant
in infant and child

d f the unexplained vanat1onrespectively tn rural Nigeria. The 1nagnitu e O 
• 

. . 1 k of death.
� t and child vulnerability to t 1c ns 

rnonality by the measured covariates represents 111 an 
. d b the unobserved

. could also be ,nagn1fic Y 
Hov-:ever. the frailty magnitude in this study

. d heterogeneity than
community effects. More so. child ,nortaltty is mo st affected by unobsef\e -

. . I difference fro1n each other.
infancy 1n rural Nigena even due the marg,na 
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5.3 Recommendations 

Based on the conclusions the following recommendations are made:

I) To rectify the current situation of infrastructural deficienci·es · 1n many commun1t1cs in
Niueria, it 1s recommended that there should be increased or speci·a1 budg t II � e ary a ocal!on to,vards
the provision of essential amen1t1es like drinkable \Vater, electncity, health facilities, and good
toilet facilities in n1ral l\Jigena. 

2) The current faintly planning prograin111e in t11e country should be strengthened and expanded

1n rural areas to ensure that all 1nen and '-VOmen \Vho \Vish to space ha\e the 1neans to do so This

,viii bnng about adequate spacing between births

3) There is a need for all tiers of government to provide adequate funding to regions \vith high

infant and child 1nortality risks. 

f ts al vanous \c\'e\s lO\vards
4) ·rhere should be strong political co1nm1t1nents rom govemntcn · 

. . 
h l ·n rural Nigcna 1 his is important as it

ach1cv1ng increase in the girl child enrohncnt 1n sc oo s 1 

,viii reduce the high number of illiteracy 111 the rural areas. 

k at the unobserved heterogeneity in the entire
5) Future studies should t\1ercfore endeavor to loo 

I' t affected by the frailty
countrv 1n order to ascertain "v\11ch of infant or child inorta ity inos 

-
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