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ABSTRACT 

The fertility level in North\vest Nigeria has been persistently high over the years and this level 

has been found to be the highest in Nigeria. High fertility has negative impact on maternal and 

child health particularly childhood mortality. There is dearth of information on the reasons for 

persistently high fertil� levels in the Northwest region of Nigeria. Therefore, this study 

detennined levels, patterns and differentials of fe11ility a1nong women of reproductive ages in 

North\vest Nigeria. 

This stud� utilized 2013 nation-,vide survey data set on ,vo1ncn aged 15-49years in Northwest

Nigeria (n=l 1,877). The dependent variable \vas fertility 1neasured by inforn1ation on full birth

history of \vomen as reported in 2013 Nigeria de1nographic and h�alth survey (NDJ-IS). Brass 

relational Gon1pertz model, Coale and Trussel P/F ratio, analysis of variance test, Chi-square

test and Generalised linear 1nodel negative binon1ial distribution ,,·ere ctnployed for analysis. 

Respondents 1nean age ,vas 28.7±9.7years. total fertility rate (TFR) for wo1nen in Northwest 

,vas using Coale and Trussel P/F ratio \Vas 8.1 bi11hs per \VOtnan and 7.3 births per woman 

using Brass relational Gon1pertz 111odel, TFR for North\vest rural area \Vas 8.5 births per

,,0111an 7.6 births per ,,01nan using Brass relational Gompertz 1nodel. The fertility level using 

Gompertz model and Trussell P/F ratio \Vas different. North\vest extent of child bearing \Vas 

(a=-0.0273, R�lSE=l .0482), and higher in the rural (a=0.0079, RMSE=0.343) than urban (a=-

0.1033, RivlSE=0.551 ). Wo1nen bet\veen ages 45-49 had the highest 1nean CEB vvhile wo1nen 

bet,,een ages 15-19 had the IO\\est 1nean CEB. Wo1nen vvho resides in the rural area had higher

mean CEB than those \vho reside in the urban areas. \Vo1nen vvho had sex preference and had 

more than 5 children ,,ere 40.9%, 46% of ,vo,ncn vvith no education had 1nore than 5 children. 

\\'01nen ,vho had their first child belO\\ age 18 ,vere 56% and \\ere reported to have had 1nore 

than 5 children at the time of the survey. Worn en in urban area who had no child yet \Vere 32%, 

J 7% of the \vomen in rural area had no child vvhile 44% and 33% of the \V01nen in rural area 

and urban area respecti\ely had 1nore than 5 children. The relati,e inclusi,c ratio of fertilit) 

,,as higher in the rural area (RR= 0 97 C.I := 0.90-1.05, P>0.05) than in Urban. 

I he major predictors of high fertility 111 North\vest Nigeria \vcrc: age at first birth, current age

and religion of ,vorncn f he level of fertility 1c; high 111 North\, est N1g.cna. and the burden ts 

higher 111 rural area than urhan .irca<,. lrnrro\ ing and 111ndily111g c,1sl111g p1og.1n111111cs to rcd11Cl' 

fcrtrlrl) arnong \\01ncn 111 l\;orth\o.c,t Sigerra 111a) C1crl1talc ln,,cr lcrtilrl) 111 \i(111h,,L·,1 '\1pcr1a 

KC)-\\Ords: Fcrtrlit), c,cx-prclc.:rc11l:C, Nn1llt·\\c,r N1gc11.1, ll111al. llih1111 
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CHAPTER ONE 

1.0 INTRODUCTION 

1.1 Background of the Study 

Fertility level is among the commonly used indicators of the social and economic development

of a nation. Fertility can be said to be the natural capability to produce offspring \Vhile the 

fertility rate is the nun1ber of offspring bo111 per \Vornan. Growth in population can be curbed 

by identifying fertility level and key factors influencing fertility preference and desires. There 

,viii be difficulty in deterrnining suitable population policies if there is lack of knowledge and 

information about factors innuencing fertility (Beyeza-Kashesy et al., 20 I 0). Fertility level of 

a population does not only detennine the population current size but also has a positive or 

negative effect on the future econornic gro\vth of a population and demographic dividend. 

Over the years. there ha\e been changes in fertility pattern throughout the \Vorld. The world 

fertility' patter11 has reached an extraordinary IO\V level, although there had been deviation in

\\'Orld fertilit) pattern (United Nations, 2015). The \vorld total fertility rate \ vas 2.5 birth per 

\\ oman. the de\ eloped country had TFR of 1.7 births per \vornan, Europe had the lowest total 

fertilrt;· rate of 1.6 births per \:VOtnan, Oceania had TFR of 2.4 births per wo,nan, the less 

de\eloped countries had TFR of2.6, Africa had the highest TFR of 4.7 births per \von1an, sub­

Sahara Africa countries had 5 0 births per \Vornan, Northern African countries had TFR of 3.4 

birth per , .. oman. ,vest Africa countries had TFR of 5. 7 birth per wo1nan and Nigeria had TFR 

of 5.5 birth per ,.,oman (Population Reference Bureau, 2016). 

l)c\cloprng countr1ec; arc laced ,..,ith prnhlcn1c; of uncontrollnblc 1ncrca'>c in their pnpulntinn 

,;hich ,., ascr1hc<l to hc,1r1ng of 1na11y children by \,·0111cn c,pcciall� ,n lhl' 1 u1,d ,11c,1� bcc,111,c 

of lac"- of cducat,011. a\\arcnc,'> and poverty .t\ \\ell,,., 111111r1,1gl' at l',11 lit·1 age (1\\,Hh111111n11n 

& Khan. 2009) In .,ub-�ah.1ra 1\lr1c,1, lc1til1l} \\ll"i c.1111,l,1111 .ii 5 I h111h, l'l'f ,,0111.111 bl'l\\l'l'll 

•
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2005 and 20 l 0, the persistent high fertility ,vas associated \Vith the reduction in mortality 

(United Nations, 2011 ). In Nigeria fertility level has experienced a reduction over the three 

decades, from 5.9 births per ,vornan in 1991 to 5.7 births per \VOman in 2008 and dropped 1nore 

to 5 .5 births per \V01nan in 2013, the slo,v pace of reduction ofTFR ,vas associated \vith unequal 

distribution of TFR across regions in Nigeria (NPC & ICF, 2014 ). Many factors have been 

responsible for Nigeria fertility situation this factors include early marriage especially in the 

northe111 regions and lo,v education. The age distribution of are as follo,vs, 23% of ,von1en age 

15-19 have already started child bearing, 32% of those age 20-49 have had given birth by

l 8years, the highest concentration is in the No11h,vest part of Nigeria which 78% of the girls

are 111arried by age 18years clue to early 1narried practises in the Region (NPC & ICF, 2014). 

The North,vest Zone TFR ,,as csti1nated at 6. 7 births per \.V01nan which 111eans that each won1an 

in the region is expected to have an average of 7 children, this is higher than the four children 

to a \\01nan proposed in National Population Policy (NPC & ICF, 2014). This is associated to 

the earl) 111arriage practises in the region, \.vomen ,vho 1narry early are expected to have more 

children than those that delay rnarriages (Ozurnba, 2012). 

Earl) studies identified regional differentials in fertility level across Nigeria ,vith s0111e regions 

pertaining to high fertility (1\orthen1 region) \Vhile others see1ningl) had lo,, fertility (Southern 

rcu1ons) le, els. North East and '\Jorth West \.Vere identified to have higher TfR as corn pared to 
� 

the �outhcn1 regions ( Reed & �beru, 20 I 4 ). A study on fertil it)' 111 t\ 1gcria found that the three 

southern regions. on average, had considerably lo,ver fertility levt.ls (4 5 children c, er born) 

than the nonhem regionc; \\ 1th an a\icrage fertility le\.cl of 6 7 (Jo<;,cph, 2006). /\ report b) the 

\\'orld r�cono1n1c I oru1n further ,;tated that f'crtil1ty \\a<; higher in thl' N()rthl'rn regions th,111 in 

the Southern re�1ons (\\orld l.c.<H101111c I 01111 11, 201•1) 111 a ,11 1111.11 �lulh. IZ,1111pcd1 (201·1) 

d1..,t.o\ered that then: cx,..,t'-1 ,1 rel,111011-.hip hct,,l.·c11 rc!,:11111 ol rl.·-.1dL:11Lc ,11ul lc1 td11, 111 Nt�l.·11.1 
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2005 and 20 l 0, the persistent high fertility \Vas associated with the reduction in mortality 

(United Nations, 2011 ). In Nigeria fertility level has experienced a reduction over the three 

decades, from 5.9 births per ,vo1nan in 1991 to 5.7 births per woman in 2008 and dropped more 

to 5.5 births per \V01nan in 2013, the slo,v pace of reduction ofTFR \Vas associated ,vith unequal 

distribution of TFR across regions in Nigeria (NPC & lCF, 2014). Many factors have been 

responsible for Nigeria fertility situation this factors include early marriage especially in the 

northe111 regions and lo,v education. The age distribution of are as follO\VS, 23% of women age 

15-19 have already sta11ed child bearing, 32% of those age 20-49 have had given birth by

l 8years, the highest concentration is in the No11h,vest part of Nigeria which 78% of the girls

are n1arried by age 18years due to early ,narricd practises in the Region (NPC & !CF, 2014). 

The North,vest Zone TFR ,, as estin1ated at 6. 7 births per wo1nan which 111eans that each wo,nan 

in the region is expected to ha,e an average of 7 children, this is higher than the four children 

to a ,, on,an proposed in National Population Policy (NPC & ICF, 2014 ). This is associated to 

the earl) ,narriage practises in the region, wornen \Vho 1na1Ty early are ex.pected to have 1nore 

children than those that delay ,narriages (Ozumba, 2012). 

Earl) studies identified regional differentials in fertility level across Nigeria with son1e regions 

pertaining to high fertility (Northen1 region) \vhile others seemingly had lov. fe1tility (Southern 

regions) levels. North Fast and l\iorth V-. est ,vcrc 1dcnt1fied to have higher TFR as co,nparcd to 

the <;outhcrn region-.; (Recd & \1beru, 2014 ). A study on f crti I ity in Nigeria found that the three 

-,outhcrn reg1011r;. nn a,crage. had considerably lo,vcr fcrtilit) le\Lls (4 'i children c,er horn) 

than the nonhcrn rcg,011,; \\1th an a\cragc fertility lc\cl of 6 7 (Jo,eph. 2006). ,\ report h\ the 

\\1orld 1�conon11c I oru111 further stated that fc1til1f) \\.t<; higher 111 the Northern ,cgion, th,1n in 

the Southern regions (\Vorld Lcon,,1111c: l·on1111, 201•1) In a \11nil,11 stud,. lla1npcd1 (201,l) 

d1sCO\Crcd that there ex1<its a rcla111,r1�l11p hct,.,ccn region ol rt'"IHh.:ncl' 1111d lt·1til1t) 111 lf.l'l 1,1 

It ,.,as observed that of the '>ix rcgion'I 111 Nigeria, fc111l1ty l'i highc,t 111 thl· N111th \\ l',t rc�1on 
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and lov,est in the South East region He later concluded that, region of residence alone cannot 

be used to explain the prevalence of high fertility 1n the North West region and the lo,v fertility 

1n the South East region. 1-Io,vever, evidence is sparse on the factors that had contributed to 

high fertility level in the North West Nigeria. Thus, this study aimed to investigate the levels, 

patterns and differentials of fertilit) among ,vomen of reproductive age in North West Nigeria. 

1.2 Statcn1ent of Research Problc1n 

Nigeria's population is one of the fastest gro,ving 111 the World. The count,y's population gre,v 

frorn 56 1nillion in 1963 to 88 n1tllion in 1991. and ahnost rnore than doubled the 1963 figure 

111 JUSt 38 years reaching 119 n1illion in 200 I (I G"\J. 2004). Within Just a span of another five 

years. 111 2006. the countr) ·s population reached 140 ,nillion (NPC, 2006). Current estirnates 

suggest that the total national population has e\ceeded 180 m ii lion (PRB, 20 I 5). It is expected 

that the figure \\ ill double its size in the ne:-..t t\vo decades if the pre\ailing fertilit) rate persists. 

The country ·s rapid population grO\\ th is accentuated by the persistent high national fertility 

a, erage that stood at a pre-transitional level of 5.5 children per ,von1en (N PC & lCF, 2014 ). 

·rhe O\'erall national fertilit) decline re,nains a 1nirage in Nigeria since only a 1narginal

reduction of 0.2 chi Id per ,vo,nan \\'as recorded bet\, een 2008 and 2013. fJv1dences ha, e 

SU!:!!:!ested that ,vie.le variations in total fertility rates exist an1ong the si\. geo-political zones of 
--

the countr). Fertility is rnuch higher arnong the northern zones than it is in the southern zones. 

·1 he highest 1"FR of 6.7 is found in the :--.'orth,\csl zone. ,vhilc the lo,\cst of 4.3 is found in the

South Sourt 111nc (NPC .. '1.:. !CF, 2014) 1his is indicative that Nigeria's h1gh fcrttl1t, 1s large!, 

dri, en b, the "fFI{ of the n1Jrthcrn ,once;. It could the1 cfore be nrg11cd that thl' slo,, ovcr;rll 
• 

national fcrtilit1 dcclrne i'i 1111tiga1cd by the pers1stc111ly high lerlility rcgin1c� nl the 1101111 .. n 

;:ones. 
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The consequences of high fertility and its attendant rapid population gro\vth varies from

economic, human development, environmental and health issues. It should be noted that high

fertility and rapid population growth are hindrance to economic growth and development. 

Which means that rapid population gro\vth can result to a persistent poverty cycle in a society 

or a country as a \vhole (Cho\vdhury, 20 I 0). High fertility has negative implication on maternal 

child health (Adebo,vale & Palamuleni, 2015). Aside that, it also detenninants a nation's 

econo1nic gro\vth and development it also reduces as well as de1nographic dividend and so1ne 

environrnental factors such as congestion directly affecting the health of the population in the 

long run.(Cho,vdhury, 20 I 0). 

The 2006 Census indicated that over 60 % of the population is 1nade up of persons younger

than age 25. The preponderance of youths in the population and the strong population 

mo1nentun1 that has been built into Nigeria's population suggest that population \Viii continue

to gro,v in the next 40 - SO years even if fertility is drastically reduced to replace,nent level. It 

is even striking to observe that the current ideal number of children are 6.5 and 7. I for all 

,,01nen and currently married ,von1en respectively (NPC & !CF. 2014). These figures are 

higher than the national TFR (5.5). ,vhich 1neans Nigerians have desire for more children. 

No11h,, est '\J1ger1a has the h ighest level of high fertility a(i ,ve il as highest mortality 111 Nigeria

,, ith Tf R of 6. 7 children per women. Neonatal 1nortal ity of 44 death per 1.000 I ive birth, post 

natal mortality of 46 death per 1,000 live birth. infant 1no11ality of 89 death per 1,000 ltve birth 

and under five mortality of 185 death per 1,000 live birth compared to other regions of the 

country (NPC & !CF.2014 ). This may cause 1norc proble1ns such ac; outbreak or disease natural 

resources and infrastructural scarcity (/\diri ct al., 2010)UNIV
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1.3 Justification of the Study 

Since the adoption of National Policy on Population for Sustainable Development to improve

the quality of life and standard of living of Nigerians (NPC, 2004), interest on some targets of 

the document has attracted 1nany researchers, and this has led to different findings that seek to 

explain various factors responsible for the existing high fertility level in Nigeria. Nigeria has 

at one point or the other e},.ecuted various progra1n1nes to keep ferti lity level I0\1/. While high 

fertility has been strongly related to 1nothers in tenns of their level of education, age at

n1arriage, age at first birth, place of residence and e1nploy1nent status. Studies on fe11ility level , 

especially in North \.Vest Nigeria has not been pro111inent. It is i1nportant to centre research 

efforts on contributing factors to high fe11ility level in No11h West Nigeria where it is ran1pant

in order to achieve the targets set in the Nigeria National Policy on Population. There is lack 

of studies that explore reason for high fertility in North\vest Nigeria considering the places of 

residence differences. Ho,vever. this study intends to extend the frontier of kno\vledge by 

e:\.amining the factors contributing to high fertility level in North West Nigeria with respect to 

rural and urban places of residence. 

1.4 Research Questions 

]. \\'hat is the fertilit) level among \Vomen of reproductive age in North West Nigeria?

2. ls there a rural-urban differentials in fertility arnong \Vo1nen of reproductive ages in North

\\'est Nigeria? 

3. Is sex preference associntcd with fertility an1ong \\{)tncn of rcpr0duct1\C ng.c 111 Nnrth \\ e,t

Nigeria'1

4 \\'hat arc the factors 1nllucn1..1ng le111l11y anHHlJ.! \\n1nc11 ol n.:p1nd11t'll\l' ,1gt· 11 \Jn11h \\ e,t 

Nigeria? 
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1.5 Objectives of the Study 

The general objective of the study is to examine the levels, patterns and different ials of fertility 

among women of reproductive age in North West Nigeria. 

The specific objectives are to: 

I. Detern1ine the fertility level among women of reproductive age in North West Niger ia.

2. Exan1ine rural-urban differentials in fertility an1ong \V0111en of reproductive ages in 

North West Nigeria. 

3. Exa1nine the relationship benvcen sex preference and fertility an1ong \vomen of

reproductive ages in No11h West Nigeria. 

4. Identify factors influencing fertility an1ong \VOtnen of reproductive age in North West

Nigeria. 

1.6 Operational Definition of Tern1s 

Number of Children E, er Born: Total nu1nber of children bon1 to a wo1nan during 

her childbearing years. 

Total Fertility Rate: The average number of children that \Vould be born to a \von1an by the 

time she ended childbearing if she \Vere to pass through all her childbearing years 

conforming to the age-specific fertility rates of a given period. 

Age Specific Fertilit) Rate: This is the number of live births per I 000 \\'Otnen in a specific

age group for a specified geographic area and for a specific point 111 t1111e. usually a calendar 

\car. 

(, 
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CHAPTER TWO 

2.0 LITERATURE REVIEW 

2.1.1 Revie,v of Relevant Literature 

Global fertility rates currently stand al 2.5 children per ,von1an \vhereas in the late 1960s, 

fc1tility rates \Vere on average 6.0 children per '"on1an (Ra,nos, 2014). The rate is ex.peeled to 

fall fro1n 2.5 TFR in 2015 to 2.1 b} 2100 (\Vorld Population Prospects, 2015). There has been 

an identifiably and considerable shift in global fertility levels fro1n high fertility to lo,v fertility. 

The ,vorld population '"hich ,,as 7.3 billion in 2015 is c.\pected to be 9.7 billion in 2050 and 

11.2 billion after the folio," ing 50 years.(World Population Prospects, 2017). Fertility has 

declined in some other part of the \VOrld especially in the developed countries and ,viii continue 

to decline in the next decade (Kohler et al., 2006). While sub-Saharan African countries are 

sti II having high fe111ht1. (UN. 20 I 5) Even so. O\ er the past decades Africa has had the highest 

fertility rate5 111 the \\'orld ,vith a TFR of bet,vecn 6.0 and 6.5 births per ,vornan (Ushie, et al., 

20 I I). 

In 2016 ,\ frica ,.,as Africa had l'FR of 4.6 birth per won1an, sub-Saharan Africa had TFR of 

5 0. \\'est Africa had 'fFR of 5.3 and �1geria ,vas reported to have a 1 FR of 5 5 this made 

Nigeria among countrie5 \\ ith very· high l'FR (\Vorld Popu lat1on Prospect. 20 I 7) Fcrttl ity 

studies sho,, cd that fertility varies ,v1dcly b} region and socio-dc111ographic characteristics in 

N1ger1a ( Adebo\',ale ct al., 2017; ,\kintunde et al., 2013; lmoh ct al..2015; Olatoregun. ct al.. 

20 I 4 J In N 1ger1a the highest 'f'FR ,,·a� found in the North,ve.,t Region of the countr\ ,, 1th TI· R 

of 6 3 birth per \\01ncn ('\ PC & I("!·. 20 I ,t ). 
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2.2 Fertility Levels in Africa 

Although with interventions there has been decline in mortality among African countries, 

ho\vever the countries arc yet to experience decline in fertility rate. In recent times, OHS data 

collected 111 African countries sho\ved that fertility has begun to decline, the factors attributed 

to this \Vere postpone1nent in man·1age, increase in the use of contraceptives and also lo\ver 

fertilil) preference. Saine countries \Vhich have e\.perienced decline in fe11ility include Kenya, 

Bots\vana. Ziinbab\ve. so1ne parts of Nigeria and also Senegal (Lesthaeghe, 2014). 

There has been slight fall in fertility of sub-Saharan African countries fro1n 6.5 births per 

\\,Otnan bet\veen 1950 and 1955 to 5.4 birth per \VOtnan in 2005 and 5.0 births per woman in 

2016. This can be said to be average of figure for Sub-Sahara Africa. Son1e countries such as 

Den1ocratic Republic of Congo and Niger still have high fertility at 6.4 and 7.3 TFR 

respective),:. (Canning. Raja. & Yazbeck, 2015). Some other countries in Africa such as the 

[· ast A fr1ca and the South Africa countries started their fertilil) transition as early as the first

decades of the 2 ] 51 centul). some other countries in the \Vest Africa and Central Africa are yet 

to e'\perience fcrtilit)' change. this can be attributed to the changes 111 contraceptive use 111 the 

later countries and lack. of use in the fonner countries. The West and Central Africa countries 

are immune to fertilit)' control as a result of the poor utilization in the use of fertility control 

measures particularly in the n1ral part of the countries \vhich in turns increases the overall Total 

fcrtil1t, rate ( Lesthaeahe. 2014 ). 
- � 
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2.3 Fertility i n  Nigeria 

There has been a continuous and relatively high fertility in Nigeria over the time, estimates of 

TFR for Nigeria 1n 1965, 1970, 1971 and 1975 \Vere 6.6, 6.5, 7.3 and 7.0 birth per \Vo1nan 

respectively (Feyisetan & Bankole, 2002). Presently the TFR of Nigeria has dropped fro1n what 

it \Vas in the past decades to 5.5 birth per \vo1nen.(World Population Prospect, 20 I 7). The 

declined in fertility rate can be associated ,vith intervention programs been advocated in 

� igeria. such as pron1otion of fe111alc education, fcn,alc participate, a\vareness of and 

promotion of contraceptive use and other factors. (llcproductivc & Ir11tiative, 2011 ). 

Nigeria fertility varies across six geopolitical zones in the countries. The Northern part of the 

count!) ,, as characterised b) high fertilit} rate ,vhile the southern part ,vas characterised by a 

relative I} lo,\er fertility rate (NPC & !CF, 2014). The lowest TFR in Nigeria was seen in South 

south part of the countr) ,.,.ith TFR of 4.3 births per ,-.on1an ,, hile the highest Tt'R ,vas seen in 

'\orth,,est , .. ith 6 7 births per ,.,.on1an (NPC & ICF, 2014). 

Other detcnninants of fertility in Nigeria includes factors such as age at first birth, place of 

residence. contraceptive use. educational background of ,.,.01nen, ,vcalth status, religion and 

t) pt of marriage union (1\debo,vale ct al.. 2017; Akpa.2012). In Nigeria. age at first birth is a

dctcnn inant of f crtil it) lc\'cl regard I es,:, of the ,vo1nan 's socio ·cconon, ic or de111ographic 

factors. The timing of the firi:,t birth of a ,vornen ,viii dctcm1inc the nu,nbcr of birth she ,,·ill 

ha\'e ,n the Ion!! run ((Jycfara, 20 l 2). 'fhc trend in contraceptive use 1n Nigeria has incrca.,ed 

ovcrtirnc fron1 6.0 %. 12 6 % and 14.6 % rn the year 1990, 2003 and 2008 rcspccti\'CI) to its 

current le, cl of 15 I 111 2013 (NPC & ICF, 2014) A II hough de.spite the rncrc:1<,c in the trend or 

fertility in Nigeria, there i'i still very lov,1 prevalence or cnntraccptivcs usage in N1gcri,1 

(lgbodekv,c ct al., 2014 }. r here :ire clc,,r varrntions 111 rcginnnl 11si1gc nl fertility 1n Nigeria 

son1e other factors a�'Soci.rtcd \Vllh low r..:nnlraccpl1\c 11o;,1gc 111 l\.rgcr1,1 111ch1dc l'd11c11tH,11,il 

1)
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background, religion, \vealth status and place of residence (Ode\vale, Oladosun, & Amoo, 

2016). 

2.4.l Fertility in Northern Nigeria and North,,•cst Nigeria 

The Northern part of Nigeria consist of three geopolitical zones from \vh1ch includes 

North\vest, Northeast and North central \Vith present levels of fertility TFR of 6. 7, 6.3 and 

5.3 births per \VO man (NPC & ICF, 2014). The fertility level in Northern part of Nigeria 111 the 

years 2003 reported TFR ofNorth\vest, Northeast and Northcentral to be 6.7, 7.0 and 5.7 births 

per \vo1nan respectively (NPC & ICF, 2004) \\hde in 2008 TFR of the North .. vest and Northeast 

region increased 7.3 and 7.2 births per ,vo111an respectively \vhile that Northcentral dropped to 

5.4 binhs per \VOman ('JPC & ICF. 2009). 

One of the consequences of high fertility in Northern part of the country is insurgency as 

displayed b) the bol,,o haran, sect\\ hich is a threat to lives and property of the residence in the 

region (Lubeck & Progran1-sais. 2014). Aside that other high fertility in Northern Nigeria is a 

threat to n1aten1al and child health causing high maternal 1nortality and childhood mortality in 

the region (Adebov.ale & Pala1nulen1, 2015). 

2.5.1 Fertilit) Determinants 

Jn general vic\v fertility is t.lctennined by f:1ctors such as rnarriagc. contraception, lactation. 

induced abortions are said to be maJor or pri1nar:y causes of fertilil)' ditTcrcntials in any 

population. ·1 his rna) arfcct the population by increasing the population si,e or reducing the 

s11c and structure (('ounc1I & f{cv1c,,. 2012). ('ountrics \,here ind11ccd abortion 1s il'l!ali,l·d 
� 

and there 1s l11gh u'ic of co11tr,1c.cpl1\-c 'iUCh counll) \\Ill cxpcnl·ncc lo,, lcrt1lity ,1, Sl'l'll in 

dc,clopcd counties of the Y.orld (l·rcJka, l'JRS) I he dcte1111ina11t, ol ll'ttil1t) 111 St b \ .. 1h,1111 

African countries arc a arc l,1ct:11ionnl .1111cno11hc.1 due in h1c,1i.trcl·d111g. dl'l'fl'H�l·d e,po,ure 10

10 
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conception due to postpartum sexual abstinence. and pathological. involuntary infertility due 

to gonorrhoea (Frank, 1983). Other factors that detennines the fertility in Sub-Saharan African 

countries includes education, place of residence, exposure to mass n1ed1a, contraceptive use, 

age at first intercourse, age at first birth, nun1ber of children ever born breastfeeding and 

intercourse patter a1nong others factors.(Bongaarts, Frank, & Lesthaeghe, 1984). 1·he reason 

f 01 the urban and rural d1 ffercntials in fertil it) is associated \\ ith concentration of \vomen \\ ith 

higher education and longer year of schooling in the urban areas. Wo1nen who spent longer 

years 111 schooling arc C'.pected to enter child bearing later and this \viii 1nake their fertility 

reduced, therefore the nutnber of the nu1nbcr of years of fc1nale schooling is significant and 

negative!) related to cu1nulative fe1tility in thirteen of the countnes, despite their different 

levels of female schooling and ccono1n ic characteristics. (Frcjka, 1985). 

2.5.1 Fertility and Place of Residence 

Persistently· high fertilit)· levels ha,e led to n1any investigations on the proxi1nate determinants 

of fertil1(: 111 1\fr1ca. Ho\,ever. little attention has been given to the 11nplications of region of 

residence on fertility. espec1all1· in high fertility countries such as Nigeria. Considerable 

an1ount of research has found that ,vhlle region or residence is not a proxi1natc 

detenninant of fertilitv. it has an effect on the nu1nber of children given birth bv a \vo1nan. . � . 

For cxan1ple, a study conducted in Pakistan found that fertility varied an1ong the diOcrcnt 

geographical areas in Pakistan Fertility \ras highe�t in the Baloch,.,tan region \\'ith a TFR of 

�.7:! and lo\\cst 111 the :-,.'orth \Vest Frontier Province (t,,JWJ P) \\ ith a 'I'FR of ·l.17 (l1ak11n. 

I 994) Although lhcrc j., only a slight drlfercncc bct\ \ecn the lolal fcrtilit} rates an1ong the 

different regions 111 Pat1c,t,1n, 11 1,; C\ idenl thnt the \1101nc11 111 lhe dillercnl n:gron, ol P.11..1,t,111 

on a\cragc do not ha\C the ,nrnc r111111hcr ol ch1ld1c11

I I 
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2.5.2 Fertility and Religion 

Another study conducted in Ethiopia using the 2005 Oernographic and Health Survey found 

that fertility varied greatly among the different religions in Ethiopia. The regions \vith high 

proportions of Muslims (Afar, Sornali and Harar) had higher fertility levels as compared 

to the regions \\ ith high a do1ninance of Christians (Addis Ababa. Amhara and Ga1nbela) 

(Teller and Gebresselassie, 2009). Identifiably, religion has an effect on the nun1ber of children 

born to a \V0111an. l lo\vever, the study on Ethiopia is evidence to that ,, on1cn affiliated to 

specific religions i.e. lsl:1111 and Christianity are found 1n certain regions of the country. In 

regions ,vhere the do1ninant religion is Isla1n, fertility , .. as found to be high because Muslirns 

fa, our large famil} sizes as cornpared to regions ,vhere the do1ninant religion is Christianity. 

Ra1npedi (2014) re\ealcd that a significant relationship has been found between religion and 

nu1nber of CEB, the stud) also found that in Nigeria the expected number of CEB ,vas 0.05 

lo,,er an1011g rvtusl1111 ,vo1nen as co1npared to Catholic ,,·01nen (Rampedi, 2015). Even so, 

fenilit) a111ong i\,lushn1 ,, omen is less than fertility a1nong Catholic \\OJnen by only a s1nall 

percentage. It has been said that the regions ,,. ith high proportions of Musi ims often have higher 

fcrtilit) le, els as compared to the regions ,vith high do1111nance of Christians, (Teller and 

Gebrcsselassic. 2009) 

2.5.3 Fcrtilih· and Education 

'fhc spread of education and literacy among ,vomen is believed to be funda1ne11tal to changes 

in reproductive bcha, iour. /\ comparative study has sho,vn that higher education of ,,·on1cn i� 

consistentlv associated \\ ith lo\1,·cr fertilit) (Ehrhardt, 2015) I le e\plaincd thnt, the 111ccha11i:-111s • 

through ,,hich education affect lcr1ility incl11clc postpo11c111cnt nf age ,,t 1nnrriagc, reduction of 

fa1111I: s11c preference and rise 111 c.ontrac.cpti1,e 11,c i\lartin (1()()5) nl,o nr�lll'S 1h,1t cduc,111c111 

enhances \\0111en's .1b1lrt) lo n1akc rcprod111 .. t1\c Lh1,1c.:c, l<n111pcd1 (�ll I\) nl,n IPund thl'

12 
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relationship bel\veen level of education and CEB to be statistically significant The expected 

number of CEB is 0.45 times lower for \VO men with tertiary education as compared to women 

with no education. Women with tertiary education, identifiably, spend more time pursuing their 

education and thus delay their age at first marriage. Moreover, \von1en \Vith tertiary education 

are better able to make responsible reproductive choices than women with no education. 

K\varai has indicated that in Nigeria the 111ajorit) of uneducated \Vo1nen are found in the 

\Jorthern regions (K\\arai. 201 I). The high fertilit} observed in the Northern regions could be 

because n1ost \vornen re111a111 uneducated. 

2.5.-t Fcrtilit)• and Age at First Birth 

Postponement of first n1a1Tiage and 1narital dissolution through divorce or \Vidowhood 

accornpanied b} lo,v re1na1Tiage rates are associated with low levels of fertility. 1 here is some 

e\ idence that the age at first birth in sub-Sahara Africa is increasing as the education of ,vomen 

becomes\\ ,despread. Thrs rs likel} to reduce fertility. For example in Sudan, postponement of 

first 1narr1age has been outlined as the main dctenninant of fertilit) decline observed (Cleland 

et al.. I 994 ). 

In a similar \'Cin. Odnneg,\ u and Zcrai ha\ c indicated that early age at first rnarriagc is a key 

dc1cnn1nant of fertilit\' (Od1mcf!\VU & llrai, 1996) 01u1nha \vent on to find that it is 
. � 

\\ omen of specific regions, predon1inantly, the Northern region \\ hich arc 1norc prone t) 

earl) marriage as compared to other regions (Ozu,nha, 20 I 2). After e\arn ining [3ongaarts 

fertility framc,\·ork ,,.hich has identified, among others. age at first sex. contraception use and 

abortion as proxirnate detcnni11c1nts of fertility (fiongaarts. 1978). research h,1s round that 

these charactcr1sticc; ol \l,orncn alc,o va1y hy region. In N1gc11,1. sl'\ 11,unll) Clcc111, in thi: 

context ofn1arr1agc IIO\\C\cr, _young g1rlc, 111 �1gcr1,1 gel nu1111cd. hct\\l't·n rite ,tgl·, ol 15-

24. A'> a result, thc,c adolcsccnt'i h1.:<.0111c cxpn,cd to ,c, 111 1111 c,111\ rtgl' (l·r11�l,1r ,'-:: llt·IIP.

I \ 
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2007). Even so, not all regions have its teenage girls exposed to sex at an early age because not 

all regions have women who marry early. For example a study using the 2003 NDHS found 

that the median age at first sex for the North West region \Vas 15.8 \Vhile it \Vas 20.4 for the 

South East region (Eruklar & Bello, 2007). 

2.5.5 Fertilit)• and Contraceptive Use 

Nigeria has one of the lo\vest prevalence of contraceptive use ( 11-13% in 20 I 0) 1n the 

sub-Saharan region (Monjok, ct al., 20 I 0), the prevalence 1s even IO\\er 111 the Northen1 regions 

as con1pared to the Southern regions. In 200 I, Akinyoade conducted a study in Nigeria 

\\hich sho,vcd that on a, erage 6.9°,o of,von1en in North \Vest Nigeria were on contraception 

,, hile 111 the South \\ est region the proportion of vvo1nen on contraception was 16.3%. 

Ra1npcdi (20 I 4). a study on the effect of region of residence on fertility level study found that 

the e:-.pected number of CEB vvas 0.23 times higher among ,vomen ,vho use moden1 

contraceptive methods as compared to vvo1nen \\ho use no method of contraception. The use 

of n1oden1 contracept1, e can at times be expensive. Often vvo1ncn ,.,. ho are educated and 

employed can afford them. Ho,vcver. research has found that educated \vomen at tin1es have 

children at a faster rate to 1nake up for the tin,c they had spent on their education or careers 

( Rani pcd 1. 2014 ). 'fhcrefore. evtn amongst educated ,vo1ncn ,, ho can afford and U!-iC

contraception. fcrtilit: ,, ill rc1nain high . 

2.5.6 fcrtilin and \e, l'refercncc • 

In spite of the significant campaign for the equal it)· and dcsirabilit) of both scxc<; of children. 

empirical evidence and rcal,t) indicate that the prnclicc of cl11ld-sc;-.; prclcrcnCl' is 1aill 

ra,npanl in Nigeria ( l·.guavocn, er al 2007), c�pccinll) 111 the n1ral ,1rca, 
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In an another study, Arnold and Kuo (1984) observed that cultural traditions and random 

biological process, rather than the general levels of development detem1ine sex preferences. 

Ore land ( 1983) obsened the effect of se:\ preference in fertility behaviour and found 

that preference for a particular sex sustains higher level of childbearing than \Vould be the case 

if parents \vcre indifferent lo the se>. of their children. I le also observed that couples continue 

to bear children beyond their overall desired fa1nil} size in order to achieve son1e favoured sex. 

It has been argued that the reason \\ hy parents prefer sons to daughters is that they 

are typically supported in their old age b) son(s). \\ hereas girls usually 1nove av,ay frorn their 

families. Hence, a son is n1ore desirable as an investrnent and "the traditional idea that a boy 

belongs to us and a daughter to sorneone else" has become >widespread 111 Nigeria 

(Eguavocn. ct al.. 2007, Od1n1eg\\ u. ct al.. 200 I). 

The other e\.planation 1-. that sons arc needed to 1naintain the farnil) line fhts detinitel, has 

irnplication for fcrttltt) If farnilies desire one or n1ore sons. then the}' rnay have larger families 

than \\Ould c,,then, isc have been the case. and this \vould create (Lyagcr, 20 I 0), "a significant 

barriers to further fertilit} decline" in rnan, countries. 

2.6 Conceptual Frame,lork 

The conceptual frame,,ork used \Vas adapted frorn a s11nilar study conducted b) John 

Bongaarts. I 978. The independent variables consist of i\1aten1.il age at first birth. age at 

n1arr1agc. sex preference, place of residence, rnatcrnal cducat ion. 1:1atc111al occupationa I statu'-, 

"calth index. religion. 1narital status and n1nrr1ngt' t) pC and contraccpti\c ll5.C, ,,bile the 

outco,nc ,ariablc 1s fcr11l1t) lc\CI \\h1ch ash) Nu1nhcr of ('luldrcn l·,cr llon1 (('I'll) l'ht·

111dcpcndc11t ,arrablc'I 1nn11c11ccs rhc 0111c..01nc \,1r1ahlc <11rccll) or 111d1rcc1I, 
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2.6.1 Age at First Birth 

The relationship between age at first birth and fertility has to do with ti1ne of entry into 

parenthood, the earlier one enters into parenthood the higher the fertility woman is likely to 

have and the later one enter into parenthood the lesser the ferti I ity one is I ikel y to have ( Kohler, 

Skytthe, & Christensen, 200 I). The increase in the education of \.vo1nen contributes to their 

greater e1npowennent and results in postpone1nent of 111arriage ,vhich in turns reduces farnily 

size (Ferre, 2009). 

2.6.2 Sex Pref ere nee 

African countries arc don,inated patriarchal society which sees i1nportance in having a 1nale 

child for inheritance purpose and other factors, much more irnportance is being added to having 

a 1nale child. Regardless of socio-econo1nic or de1nographic characteristics of individual they 

still ha,e sex preference for male child (Eguavoen et al., 2007). Another study done in Malawi 

sho,vs that there is high prevalence for fen1ale child in the society, farnilies who had already 

decided their ideal nurnber of \vomen ,night decide to have rnore, if they have not had the 

gender they intended to have. this practice increases fe1tility (Adebo\vale & Palamuleni, 2015). 

India countries \\ h1ch is also a high fertility country also has high 1nale preference especially 

among the iv1uslims in the country v,hich also contribute to the reason of high fertility (Asghar 

et al.2014). 

2.6.3 Place of l{csidcncc 

A study done i11 Ind ta arnong the Suvanc<;c \V01ne11 ,hn\\td that \V0111c11 \\ hn n.:sidr.: 111 thl' l I b,1n 

area ha,c higher fcrtrlit) than tho,;c whn rr.;-,1dr.: 111 1111,il .i1r.:n (l{l1d11g11L'/, �()07) l11c1r.:,1,r.: 111 

l'rb,111i1auon reduce'> 1hc ,,.,k of l111,!h lc111l11} (�1111l111c ct al, �011) \\1,1lll'll Ill lhl· n1r,1l 1lll'tl
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has higher fertility because lack of education and av,areness, poverty, marriage at early ages 

(Asaduzzaman & Khan, 2009). Another study done a1nong \.vomen in Jesse kingdom ofEthiope

West Local Governn1ent Area of Delta State, Nigeria stated that women in who resides in rural 

areas are characterized \Vith lo\.V or no education \.Vhich in turns results to higher fertility than 

the urban residents (Etu\...udo & Effiong, 2016). 

17 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



CONCEPTUAL FRAMEWORK 

Independent Variables 

• Age at first birth

• Sex preference

• Place of

reside11ce
• Maternal age at

first birtl1 Contraceptive use 

• Maternal
-

Education

• Maternal

Occupation
• Religion
• Wealth index

• Famil) type

Source: .Jolin l3ongaart\ (1978) 

lH 

.• 

. 

Outcome 

Variable 

Children ever bo1n 
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CHAPTER THREE 

RESEARCH METHODOLOGY 

3.0 Introduction 

This chapter presents the background infon11ation on the study area, data source and data 

description, sample size and sa1npling procedure, and the instrument of data collection. It also

presents study design, study population, data processing and manage111ent, variables

operational definition and 1neasuren1ent, approach to achieving study objectives, data analysis

as ,veil as study li1nitation. 

3.1 Background lnforn1ation on North,,·cst Nigeria 

The North,vest region of Nigeria �as forrned from the parts of the old Northern Region. This 

area of the country covers seven states; Jiga,va, Kaduna, Kano, Kastina, Kebbi, Sokoto and 

Zani fara (Nigerian National Population Corn1nission, 20 l 0). It consists of Hausas and Fu Ian is 

and the religion in the region is lslan1. About 69% of ,von1en in the North West have no 

education, the literac) level in the region is 26% and 1nedian age at first birth ,vas l 7.9years in

'\lonh \\est. '\lorth \\:est has the largest proportion of teenagers who have started child bearing 

36% of the girls that started child bearing are seen in the North West. The TFR \.vas 6.7 in 

North,, est (:\J PC & !CF, 2014 ). The postpartu1n ameonorrhea and abstinence is 15 .5 months in 

Nonh \\'est (". PC & !CF, 2014 ). In tern1s of education, 62.8% of the population had no 

education. ,, hile 5 4% had al least secondary education. 
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3.2 Data Description 

The sample for the 2013 NDHS was nationally representative and covered the entire population 

residing in non-institutional d\velling units in the country. The survey used as a sampling frarne 

the list of enun1eration areas (EAs) prepared for the 2006 Populiltion Census of the Federal 

Republic of Nigeria, provided by the National Population Con1n1ission. The sarnple \\1as 

designed to provide population and health indicator estimates at the national, zonal, and state 

levels. The analysis for the present study was restricted to North West Nigeria (Jiga\va, Kaduna, 

Kano, Kastina, Kebbi, Sokoto and Zan1fara). 

3.3 Study Population 

The study focused on \\On1en of reproductive age 15-49 years in Northwest Nigeria. The 

e;..tracted sa1nple \vas \veighted by applying the weighting factor (i,v == v005/l 000000) in the 

analysis. 

3.-t Study Design 

This study \\ as an analytical cross-sectional study and involves the analysis of secondary 

datasets that is the 2013 Nigerian Demographic and Health Survey. 

3.5 \'ariablcs and \'ariable '1.easuremcnts 

3.5.1 Outcome \ariahlc 

·rhc outcome ,ariablc \\.J'i fertil i ty l!ov,cver. the nu1nhcr of children C\Cr bo111 (('1�11) 1s used

to assess fcrtilit) ·1 he focus of thic, study ic; the nurnhcr of children c\·cr horn tt \\OlllL'll aged 

15-49 given th.it these age� rcprc'icnt the rcprod111.:tive age or a ,,o,nan. 
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3.5.2 The Independent Variables 

These include some selected socio-econo1nic and demographic variables (Maternal age at first 

birth, age at marriage, birth interval, sex preference, place of residence, maternal education, 

maternal occupational status, wealth index, religion, ethnicity, marital status and fa1nily type, 

contraceptive use and media exposure 

3.6 J-Io,v study objectives ,vere addressed 

Objective one: To detennine the fertility level a1nong wo1nen of reproductive age in North 

West Nigeria . This \Vas achieved by finding the adjusted TFR of won1en in Northern Nigeria

as a ,, hole using Coale and Trussel P/F ratio and Go111pertz 1nodel. 

Objective hvo: To detcnninc rural-urban differentials in fertility a,nong women of 

reproductive ages in North \Vest Nigeria. The TFR for the two residence was compared that is 

rural and urban. 

Objective three: To exa1nine an association between sex preference and fertility a,nong 

,vornen of reproducti, e age in North West Nigeria. Another variable was generated and named

Sex Preference, analysis of variance test ,vas carried out to know the 1neans CEB across each 

variable and chi square test ,vas carried out to kno\.\ the significance of socio-econo1nic factors 

and sex preference as 1t affects fertility among \vomen in North\vest Nigeria. 

ObJccti, e four: To identify factors 1nflucnc1ng fertility among \\Otnen of reproductive age in 

Nonh \\1e�t 'igeria. Generalised linear n1odel orNegative B1no1nial test \\as carried out using 

the significant factors in the Chi-square lest 
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3.7 Data Analysis 

Stata 12.0 software version, Ms Excel and Population analysis spreadsheet were used for the

1nanagement and analysis of the data sets. The data \Vas weighted to remove the effect of cluster

design, to ensure a suitably representative san1ple for subgroup analysis. Three approaches

\Vere used in the analysis. 

Univariate analysis such as the frequency distributions of the variables, Trussel P/F ratio and 

Brass Gompertz model \Vere used to detennine the fertility level and pattern. Bivariate analysis

\Vas perforn1ed using Chi-square test to cxa1nine the association between the independent 

variables and fe1tility. Multivariate analysis \Vas carried out using Generalised linear 1nodel of 

Negative Binon1ial tnodel. This \Vas to exa1nine the relationship bet\vcen the outco1ne variable 

\\hich \vas fertility and a set of selected independent. 

3.7.1 P/F ratio technique. 

t\n csti1nate probable esti1nate of fertility has been provided by P/F ratio technique which 

e1nploys data on children ever born and birth in the last one year by age of wo1nen and 

correction factor is \\Orked out for the number of children born last year. P, stands for average

parit)' of "vomen in a particular age group and F, stands for average parity equivalent obtain 

from period fertility rate population analysis spreadsheet \Vas used to achieve this. 

The technique \\'as based on the follov,ing assumptions: 

I. The reference period error is independent of age. It n1eans that the reported age of

fertility is correct but not up to the level.

11. 

111. 

The reported children ever born by the younger \Vomen is accurate.

Fcrtilitv hac; rc1na1ncd con'itant 1n the pac;t • 

Procedure for (.;:tlc1ilating I'll· ratio 

I. Calculatton ol reported average parit) ol \,o,nen 111 .ige g11)11p (i) dl·nntl'd b)

I' (1) 
tot a/111,rn hcrr1 f c/1 II 1/ rr11 ,•vr r /Jorn ( r r 11 ,t 1Hvn 111c 11/111111,• JI r111111 (I) 

t 11tnl II u ,nht' r11 f w,11111! n t II t h,1 t 1lf1CJI, 1111 p (T lV) 
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2. Calculation of fertility schedule from the infonnation of birth in last one year ASFR for

age group (i) denoted by

f (i) 
_totalbirthtowomeninlastoneyearinagegroup (i)

totalnumbero fivomen 

3. Calculation of cumulated fertility schedule for the period, denoted by <p,

<p, = Sf(O) + f(l) + ...................... + f(i) 

Estimation of average parity equivalent for a period. 

Average parity equivalent F1 are estimated by interpolation using period fertility rate f. 

using the period fettility rate f, and the cun1ulated fertility rate <l>1 

Fi is obtained as 

F(i) = <p(i-1) + a * f(i) + b * f(i + I) ......... .. 

Where a, b and c arc constants. 

3.7.2 Relational Gon1pertz Fertility Model 

The relational Go1npe1tz is a 1nodiftcation of the Brass P/F ratio method which estimates age 

specific and total fertility b1 detennining the shape of the fertility schedule fro1n data collected 

on recent birth \\hile detennining its level fro1n reported parities of younger wo1nen. In 

producing estin1ates of age-specific and total 

fcrtilit), the method seeks to remedy the errors co1111nonly found in fertility data associated 

\\ ith too fe,\ or too 1nany births being repo1ted in the reference period, and the under-reporting 

of lifetime fertility and errors of age reporting a1nong older women. The relational Gon1pertz 

is an impro\ ed and more versatile version of the Brass P/F ratio 1nethod \Vith the same input

data 

The basic equation of the relational model is 

G(x )=exp( c1 .exp( b,t)) 

,,·hich 1s s1gmoidal (i.e S-shaped). but also has an ac;sociated hazard function that is right­

skc\, ed and ,,·h ich therefore captures fairly ,vcl I both the pattern of average parities of ,, 0111en

by age and their cumulated fertilit) The fonn of (;(x) 1111pltes that a double. ncgat,,c log 

transfo11n of proportional curnulated fertiltties or average pariticc; nppro'\i111atcs a straight li111.· 

for ,nost of the a�c range I he douhlc-log transfor111 

Y(x)--In( ln((,(t))) 

1s tcrn1cd a ;.:011t/J1f and has a cloi;c analogue 111 1hc loJ.!tf 11anslllrt11 lrcq111.·11tl) used in 1nn1taltt) 

anal)sis. l3ra:,s, hov,c,.cr, found that a 11111ch l.lc1-,cr l111c,11 lit c1111ld h1.· llbt11111cd h) n 1cl11t 1on11l 
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model that expresses the gompits of an observed series of fertility data as a linear function of 

the gompits of a defined standard fertility schedule. In other words, 

Y(x)=a+,BYs(x) 

\vhere 

Ys(x) is the gompit of the standard fertility schedule. Evidently, if a = 0 and /J = 1, the fertility 

schedule \viii be identical to the standard fertility schedule. Alpha (a) represents the extent to 

\vhich the age location of childbearing in the population differs frorn that of the standard 

(negative values imply an older distribution of ages at childbearing than in the standard), while 

beta (/3) is a measure the spread of the fertility distribution (values greater than I imply a 

narrower distribution). 

The data used for the estin1ation of relational Goinpcrtz fertility schedule are-

The fertility rates for the first, t\VO or three years before the survey. classified by age of 1nother 

at survey; average parities of ,von1en classified by five year or single age group of rnother. 

Assun1ptions: 

l. The standard fertility schedule chosen for use in the fitting procedure appropriately reflects

the shape of fertility distribution in the population

2. An)' changes in fertility have been smooth and gradual and have affected all age groups in

a broad!) similar \\a)

3 Errors in pre-adjustment fertility rates are propo1tionately the sarne among women in the 

central age group (20-29). so that the age pattern of fertility described b) reported recent 

b1r1hs is rcasonabl\ accurate -

4. Pantle'> reported by younger \VOrnen (20-29) arc accurate

Sttp!> to Calculation: 

I. Calcul;itc reported a\erag<.: rarities ( ST't of ,vo1ncn in each age group [\·.r+S). for\ 15,

20 ... 451)

2. Dctcnninc clasc;rficatrlHl of 111othcrs (l)crcnding on lhc data a,ailahk'. lhl· lcrtilit) ratr,

,nay be classified either by age of 111nthcr .11 the s111 vcy date, nr h) ,1gl' <1f 111t1tln:r nt h11 th 1,r

her chi Id)

2·1 
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3. Calculate i1nplied age specific fertility rate and parity (Age-specific fertility rates are

derived by dividing the births reported in the period of investigation (e.g. the year, two 

years or three years) before the survey date by the number of wo,nen in each age group) 

4. Choose fertility standard to be applied and model variant to be fitted (The standard Ys(x)

values are detennined by taking the gompits of the schedule and the standard parity values, 

Ys(i), are the gompits of the parities associated \Vith the standard fertility schedule. The 

choice of standard dctennines the values of g(x) and e(x) used in the regression fitting 

procedures \vhich are derived algebraically fro,n the ys (). 

5. Evaluate plot of p point and f point

6. Fit n1odel by selecting point to be used

7. Assess fitted paran1eter

8. Fitted ASFRs and Total fertility

3.7.3 Multivariable Analysis 
• 

The multivariate analysis in,olved generalised linear model of Negative bino,nial was used to 

identif) the factors influencing fertility arnong the \V01nen of reproductive age in Northwest 

'\ ,geria. \Vhere the dependent variable (DV) \Vas Children Ever Born ,vh1ch was categorised 

into high fertility that CEB of 5 and above or normal fertility of CEI3 less than 5 to have 

binomial function. The independent variables are qualitative the) include; age group, age at 

first birth, place of residence. education, religion. \.vealth index, type of union and se, 

pref erencc. 

• (jcncral class of linear models that an.: n1a<lc up or J co,nponcnts: lla11do111, \\-.tLn1at1c,

and Link l·unc.11011 
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Random co1nponent: Identifies dependent variable (Y) and its probability
distribution

- Systematic Component: Identifies the set of explanatory variables (X1, ... .Xk)

- Link Function: Identifies a function of the n1ean that is a linear function of the

explanatory variables.

Negative Binon1ial Regression 

• Continuous data \\,ith ske\ved distribution and variation that increases with the 1nean
can be n1odeled \Vith a Ga111111a distribution

• Identity link (fon11 used in 11or111al and gan1111a regression models):

• g(µ) = µ

• Log link (used \\.hen 111 cannot be negative as when data are Poisson counts):

g(µ) = log(µ)

• Legit link (used \vhen 111 is bounded bel\veen O and I as \vhcn data are binary).

µ '
g(µ)= log --'--

I-µ) 

D1 tr1bution of Responses. Binomial

l,111� Function: g(11) - log( 1' I 
l 1 ,, 
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The third component of a GLM is the link bet\veen the random and systematic components. 
It says how the mean µ = E(Y) relates to the explanatory variables in the linear predictor 
through specifying a function g(µ): 

g(µ) = /JO + Pl xl + fJ2 x2 + · · · + f]k xk.

where g(µ) is called the link function . 

• 
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Ethical Clearance 

The approval to carry out the study was obtained by the federal ministry of education. Before 

the commence,nent of the study. Informed consent "vas received fro1n the respondents at the 

point of data collection and respondents ,vere assured of their confidentiality. 
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CHAPTER FOUR 

DATA PRESENTATION, ANALYSIS AND INTERPRETATION 

This chapter presents the percentage distribution of the characteristics of the study population 

according to so1ne selected background characteristics and indirect estimation techniques of 

analysis. Results from bivariate and 1nultivariate analyses ,vere also presented in this chapter. 

4.1 Univariate Analysis 

The distribution of the study population by background characteristics is presented in Table 

4.1. It showed the description of respondents inte1vie,vcd in the su1vey. The result sho\.ved that 

11,877 \.V01nen in the reproductive ages bet\veen 15-49 ,vere interviev.ed with the mean age of 

28.7years and standard deviation of 9.7 years. With respect to the respondent age one in five 

respondents (20.5) ,vere ,vi thin ages I 5-24years 17 .8% were ,vithin 25-29years of age, 18.1 % 

of them \\ ere ,, ithin 30-34years of age \vhi le 9% of respondents ,vere within ages 40-44years. 

The rural area had the highest nun1ber of respondent \.Vith 74.4%. The respondents ,vith no 

education \\ ere 72. 78°/o ,, hile 2.52% of the respondent had te1tiary education. On the religion 

of the respondents. 89.3% of them ,vere Muslirn 

A consideration of cthnicil}. 86.6% of the respondents are either I !ausa or Fulani\\ hile the rest 

among them ,, ere Igbo. Yoruba and other ethnic group which ,, ere 11 4% of the total 

respondent ,\ !most 95 J % all of the respondents had never used an) contraceptt\ e ,vh i le the 

rcrna1n1ng had one method of contraceptive. 74% of the respondents had no preference for any 

sex \V hilc the remaining had preference, 56.1 % of the respondent ,vcrc 111 1nonoga1nous union 

vv·hilc the rcn1ain1ng \Vere 111 pol)garnou, union 
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Table 4.1 Frequency Distribution of Respondents by Background Characteristics (n= l 1877) 

Background Characteristics 
Age 

15-19 
20-24 
25-29 
30-34 
35-39 
40-44 
45-49 
Mean±cr 
Residence 
Urban 
Rural 
Education 
No education 
Prirnary 
Secondary 
Higher 
Religion 

Christian 
Islan1 
Others 
\Vealth Index 
Poorest 
Poorer 
ivl iddle 
Richer 
Richest 
Ethnicity 

Hauscllfulan1 
lgbo 
Yoruba 
Others 
Contraceptive Use 

Yes 
\;) 

\Jarital Status 
"\e\ er rr arncd 

Currentlv in unionllivinc ,..,ith a man . -

fr rncrlv in unionll1v1nc ,vith a man 
. � 

T) pc of Union

f\-1 1norarn y
Pc lvgarny

Frequency 

2428 
2042 
2151 
1623 
1399 
1069 
1164 
28.7±9.7 

3402 
8474 

8643 
2021 
913 
299 

1132 
10605 
139 

4036 
3488 
1867 
1462 
1024 

10288 
I 30 
105 
1354 

552 
11324 

1476 
10035 
366 

561' 
4385 

Sex Pref crencc
f\u gl.11dcr preference 8787 

Prcfcn:nce lOX'> 
_:__:.=.:..:.:...::.:.:�------ -- �- -

10 

Percentage 

20.5 
17.2 
18.1 
13. 7
11.8
9.0
9.8

28.6 
71.4 

72.8 
17.0 
7.7 
2.5 

9.5 
89.3 
1.2 

34.0 
29.4 
15. 7 
12.3 
8.6 

86.6 
I . I 

0.9 
11 .4 

4.7 

95 3 

12 4 
84 5 

J. 1 

c;; 6 1 

lJ.9 

--�
-
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Table 4.2 shows the calculated average parity of Northwest in total for both rural and urban 

residence, the reported total fertility rate (TFR) is 7.5, this means an average woman 1n 

North\vest will have 8 children at the end of her child bearing. 
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Table 4.2 Calculation of ASFR and Average Parity 

AGE NOOF 
CHILDREN BIRTH 

ASFR AVERAGE 

EVER 1N LAST 
GROUP WOMEN f(i) CEB P(i) 

BORN YEAR 

Northwest 

15-19 2428 792 331 0.1364 0.3260 

20-24 2042 3417 630 0.3086 1.6732 

25-29 2151 7517 695 0.3233 3.4949 

30-34 1623 8103 489 0.3011 4.9929 

35-39 1399 9330 327 0.2335 6.6674 

40-44 1069 7419 154 0.1436 6.9367 

45-49 1164 9565 69 0.059 8.2202 

Total 1 l 877 46142 2694 1.5054 3.8850 

Nortl1,vest rural 

15-19 1,635 706 287 0.1756 0.4316 

20-24 1,500 2765 493 0.3287 1.8440 

25-29 1,590 5897 531 0.3341 3.7091 

30-34 l, 13 5 6021 374 0.3298 5.3054 

35-39 999 6960 250 0.2503 6.9643 

40-44 783 5690 124 0.158 7.2647 

45-49 832 6957 51 0.061 8.3615 

Total 8,474 34996 2110 1.6375 4.1297 

North,vest urban 

15-19 793 86 44 0.0558 0. 1084 

20-24 543 652 137 0.2528 1.2012 

25-29 561 1620 164 0.2925 2.8877 

30-34 488 2081 114 0.2342 4.2659 

35-39 400 2370 77 0.1917 5.9254 

40-44 286 1729 30 0. I 041 6.0394 

45-49 332 2609 18 0.0538 7.8658 

Total 3402 11146 584 1.1849 3.2762 
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In table 4.3 is the Trussell technique \Vas used to calculate the TFR of the women in Northwest, 

the adjusted TFR \Vas 8.1 this implies that a \voman in northwest will have an average of 8 

children using Trussell technique of calculating TFR. 
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Table 4.3 Trussell Technique for Adjusted TFR 

Age Reported Average Cumulative F(i) P/F P2/F2 P3/F3 P4/F4 Avg(P3/F3, 

ASFR CEB Fenitity ratio P4/F4) 

f{i) P(i) Phi(i) 
Nonh\vcst 

ASFR 1.0561 1.0918 1.0472 1.06951 

15-19 0.136 0.326 0.682 0.305 1.068 0.1602 0. I 692 0.1750 0.1678 0.1714

20-24 0.309 1.673 2.225 1.584 1.056 0.3167 0.3345 0.3459 0.3317 0.3388 

25-29 0.323 3.495 3.841 3.201 1.092 0.3236 0.3417 0.3533 0.3388 0.3461 

30-34 0.301 4.993 5.347 4.768 1.047 0.2964 0.3130 0.3234 0.3103 0.3170 

35-39 0.234 6.667 6.514 6.063 I. I 00 0.2271 0.2399 0.2480 0.2379 0.2429 

40-44 0. 144 6.937 7.232 6.922 1.002 0.1322 0 1400 0.1444 0.1385 0.1415 

45-49 0.059 8.220 7.527 7.459 1.102 0.04911 0.0518 0.0535 0.0514 0.0525 

TFR 7.5270 7.5270 7.9490 8.2186 7.882 8.0503 

Nortl1\vest rural 
ASFR 0.997 1.052 1.018 1.035 

15-19 0.176 0.432 0 878 0.402 1.073 0.2034 0.2028 0.2140 0.2071 0.2106 

20-24 0.329 1.844 2.522 1.850 0.997 0.3339 0.3329 0.3514 0.3400 0.3457 

25-2Q 0.334 3.709 4.192 3.524 1.052 0.3356 0.3346 0.3532 0.3417 0.3475 

30-34 0.330 5.305 5.841 5.210 1.018 0.3252 0.3242 0.3422 0.3311 0.3367 

35-39 0.250 6.964 7.093 6.606 1.054 0.2435 0.2428 0.2563 0.2480 0.2521 

40--1-1 0.158 7.265 7.883 7.55 I 0.962 0.1457 0.1453 0.1533 0.1484 0.1509 

-15--19 0 061 8.361 8.188 8.117 1.030 0.0502 0.050 I 0.0529 0.0511 0.0520 

TFR 8.1876 8.1876 8.1633 8.616 7 8.3370 8.4768 

North\\CSt urtian 
ASI·R 1.210 1.185 1.147 1.166 

15-19 0.056 0 I 08 0.279 0.108 1.005 0.0703 0.0850 0.0833 0.0806 0.08 I 9 

20-24 0 ,-� 1.201 I 5-13 0 993 1.210 0.2673 0.3233 0.3 I 67 0.3064 0.3116 
_).) 

..., - ...,9 0.292 2 888 3.005 2.437 1.185 0.2906 0.3514 0.3443 0.3331 0.3387 
_, __ 

30-3-1 0.23-1 4 266 -1 176 3 721 1.147 0.2293 0.2774 0.2718 0.2629 0 2673 

35-39 0.192 5 925 5135 4 775 I 241 0.1857 0.2246 0 2201 0.2130 0.2165 

-t0--1-t 0.10-t 6.039 5.655 5.403 I 118 0.0952 o. 1151 0 1128 0.1092 0. 1110

5 924 5.862 I 342 0.0-166 0 0563 o o· -, 0.0534 0 .0543
-t 5--19 0.05� 7,866 

. )) ..

5.924-1 7.1658 7 .021 I 6.7929 6 9070
l"FR 5.92-1-t 
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Figure 4. l .  l, Figure 4.1.2 and Figure 4.1.3 are graphical illustration showing the differences 

between the reported ASFR and P/F ratio for Northwest Nigeria, North\.vest Rural, and 

Northwest Urban respectively. For Northwest, at first the reported ASFR and P/F ratio ASFR

are separated from age l 5-39, at above age 39 the figures for ASFR and P/F ratio were getting

si1nilar. The figure 4.1.2 representing Nortl1\vest Rural residence shows sin1ilar trend with 

North\.vest total ASFR it \Vas observed that ASFR \.Vas increasing at age I 5-19, \.Vas constant at

age 20-34 and began to fall at above age 34. The reported and the P/F ratio \Vere slightly 

different at the beginning, P/F ratio ASFR ,vas higher, however at age 35 both P/F ratio ASFR 

and reported ASFR \Vere equal till 40 \Vhere there \Vas a very slight difference noticed in the 

ASFR. 

Figure 4.1.3 sho,vs that there \Vas difference in ASFR reported and P/F ratio ASFR although

both of them took the san1e trend. The P/F ratio has higher ASFR at age I 5-19 the ASFR

increased and increased h igher at age 20-24 at age 25-29 there \vas a fall in the two ASFRs and

slioht shift in the cur\.e. At age 40-49, the l\vo ASFRS \Vere equal.
0 

)5 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



Figure 4. l. l, Figure 4.1.2 and Figure 4.1.3 are graphical illustration showing the differences

ben.veen the reported ASFR and P/F ratio for North\vest Nigeria, North\vest Rural, and

North\vest Urban respectively. For Northwest, at first the reported ASFR and P/F ratio ASFR

are separated from age I 5-39, at above age 39 the figures for ASFR and P/F ratio were getting 

si1nilar. The figure 4.1.2 representing North\vest Rural residence shov,s si1nilar trend -.vith

Northwest total ASFR it \Vas observed that ASFR -.vas increasing at age 15-19, \.Vas constant at 

age 20-34 and began to fall at above age 34. The reported and the P/F ratio were slightly 

different at the beginning, P/F ratio ASFR ,vas higher, however at age 35 both P/F ratio ASFR 

and reported ASFR \Vere equal till 40 \vhere there \Vas a very sl ight difference noticed in the 

ASFR. 

Figure 4.1.3 sho\vS that there \Vas difference in ASFR reported and P/F ratio ASFR although 

both of them took the san1e trend. The P/F ratio has higher ASFR at age I 5-19 the ASFR 

increased and increased higher at age 20-24 at age 25-29 there was a fall in the two ASFRs and 

slight shift in the curve. At age 40-49, the nvo ASFRS were equal. 

15 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



ASFR reported and P/F ratio adjusted ASFR. 
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• 

Table 4.4 shows the F-point of Gompertz relation in North-.vest Nigeria, Northwest rural and 

Northwest urban. In table 4.4.1, 4.4.2 and 4.4.3 respectively. The table sho\'JS the distribution

of figures for Age (x), F(x), F(x)/F(x+S), z(x), e(x), z(x)-e(x), g(x), z()-e(),g(),z()-e()-y, g()­

x and RMSE. The figures for the result -.vere seen in the table 4.4 .
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Table 4.4 Relational Gompertz model F-Points

- Graph points Regression points 

Age (x) F(x) F(x)/F(x+5) z(x) 
z(x)- z()-e() --

e(x) C(\) g(x) z()-e() g() g() •• X RMSE 
Table 4.4. l North\vest 

I 4.5 0.000 0.000 0.936 -2.438 0.000 0.000 0.000 
19.5 0.682 0.307 -0.167 1.331 -1.499 -1.453 -1.499 -1.453 -1.499 -1.453 0.003 
24.5 2.225 0.579 0.605 1.417 -0.812 -0. 743 -0.812 -0.743 -0.812 -0. 743 0.000
29.5 3.841 0.718 I. I 07 1.296 -0.189 -0.036 -0. I 89 -0.036 -0.189 -0.036 0.016 
34.5 5.347 0.821 1.622 0.962 0.660 0.841 0.660 0.841 0.660 0.841 0.038 
39.5 6.514 0.901 2.258 0.441 1.817 2.180 1.817 2.180 1.817 2.180 0.195 
44.5 7.232 0.96 I 3.220 0.001 3.219 4.531 0.000 0.000 0.000 
49.5 7.527 1.000 0.000 0.000 0.000 0.000 

Table 4.4.2 Nortlnvest Rural 
I 4.5 0 0 0.936 -2.438 0 0 0 
I 9.5 0.878 0.348 -0.054 l .331 • 1.385 • 1.453 -1.385 -1.453 -l.385 - l .453 0.006
14 • - .) 2.522 0.601 0.677 1.417 -0.740 -0.743 -0.740 -0.743 -0. 740 -0. 743 0.000
19 -- .) 4.192 0.718 I. I 03 1.296 -0.192 -0.036 -0. I 92 -0.036 -0.192 -0.036 0.027
... 4 - 5.841 0.824 1.639 0.962 0.678 0,841 0.678 0.841 0.678 0.841 0.033 .) .)

39.5 7.093 0.900 2.248 0.44 I I .807 2.180 1.807 2.180 1.807 2.180 0.165 
44.5 7.883 0.963 3.27 l 0.001 3.270 4.531 0 0 0 
49.5 8.188 1.000 0.000 0 0 0 

Table 4.4 3 North\\CSl urban 
14.5 0 0 0.936 -2.438 0 0 0 

I 9.5 0.279 0.181 -0.537 1.331 -1.868 -l.453 -l.868 -1.453 -1.868 -1.453 0.000

?4 - 1.543 0.513 0.405 1.417 -l.011 -0. 743 -1.011 -0. 743 -1.01 l -0. 743 0.000
- .) 

?9 - 3.005 0.720 1. 111 1.296 -0.184 -0.036 -0.184 -0.036 -0.184 -0.036 0.004
- ) 

345 4 176 0.813 1.577 0.962 0.615 0.84 l 0.615 0.84 l 0.615 0.841 0.118 

39.5 5 135 0.908 2.338 0.441 l .897 2.180 1.897 2.180 1.897 2.180 0.509 

44.5 5.655 0.955 3.068 0 001 3.067 4.531 0.000 0.000 0.000 

49.5 5.924 1.000 0.000 0.000 0.000 0.000 
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Table 4.5 sho\vs tl1e P-point of Gompertz relation in Northwest Nigeria, Northwest Rural and

North\vest Urban. In table 4.5.1, 4.5.2 and 4.5.3 respectively. The table sho\1/S the distribution

of figures for P{i)/P{i+ l ), z(i), e(i), z(i)-e(i) and g(i). The final result shows that Northwest

recorded 0.36 l, urban reported 0.343 and rural reported 0.551. The urban figure was also

difference from that of rural and North\vest, which \Vere si1nilar. 
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Table 4.5 Relational Gompert:z model P-Points
Group (i) P(i)/P(i+ I) z(i) e(i) z(i)-e(i) 
4.5.1 Northwest 

0 
I 
2 
3 
4 
5 
6 
7 

0.000 
0.195 
0.479 
0.700 
0.749 
0.96 I 
0.844 

4.5.2 North,vcst rural 
0 0.000 

0.234 
2 0.497 
3 0.699 
4 0.762 
5 0.959 
6 0.869 
7 

4.5.3 North,vcst urban 
0 0.000 
I 

3 
4 

6 
7 

0.090 
0.416 
0.677 
0.720 
0 981 
0.768 

-0.492
0.306
1.031
1.241
3.229
1.773

-0.3 73
0.358
1.027
1.302
3.165
1.962

-0.878
0.131
0.941
1.113
3.961
1.331

1.047 
1.285 -1. 777
1.424 -I.I 18
1.3 72 -0.341
1.140 0.100
0.702 2.527
0.270 1.503
0.000 

1.047 
1.285 
1.424 
1.372 
1.140 
0.702 
0.270 
0.000 

1.047 
1.285 
1.424 
1.3 72 
1.140 
0.702 
0.270 
0.000 

-1.658
-1.066
-0.344
0.161
2.463
1.691

-2 163
-1.293
-0.431
-0.027
3.259
1.060

g(i) 

,10 

-2.66 I
-1.747
-1.016
-0.335
0.441
1.516
3.224
6.092

-2.661
-1.747
-1.016
-0.335
0.441
1.516
3.224
6.092

-2.661

-1.777
-1. I I 8
-0.341
0.100
2.527

-1.658
-1.066
-0.344
0.161
2.463

-1.747
-1.016
-0.335
0.441
1.516

0.000 
-1. 777
-1. 118
-0.341
0.100
2.527
0.000
0.000

0.000 
-1.747 -1.658
-1.016 -1.066
-0.335 -0.344
0.441 0.161
1.516 2.463 

0.000 
0.000 

0.000 
-1.747 -2.163 -1.747 -2.163
-1.016 -1.293 -1016 -1.293
-0.335 -0.431 -0.335 -0.431
0.441 -0.027 0.441 -0.027
1.516 3.259 1.516 3.259 
3.224 0.000 
6.092 0.000 

0.000 0.000 
-1.747 0.006
-1.016 0.001
-0.335 0.00 I
0.441 0.113 
1.516 0.929 
0.000 0.000 
0.000 0.000 

0.361 

0.000 0.000 
-1.747 0.010
-1.016 0.002
-0.335 0.000
0.441 0.085 
1.516 0.848 
0.000 0.000 
0.000 0.000 

0.343 

0.000 0.000 
-1.747 0.005
-1.016 0.001
-0.335 0.004
0.441 0.244 
1.516 2.150 
0.000 0.000 
0.000 0.000 

0.551 
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Table 4.6 shows the F-model of Gompertz relation in Northv.rest Nigeria, Northwest Rural and

Northwest Urban. In table 4.6.1, 4.6.2 and 4.6.3 respectively. The first columns in the tables

show the age distribution of mother ranging from 0-7. The second colu1nn is the standard for

the Y(i) while the third column sho,vs Y(i). The fourth column is the exponential of the 

exponential of -Y(i). The next colun1ns \Vere FM(x) and the last colun1n \Vas that of actual

cumulant. The F-level results were 6.84, 7.5 and 5.2 for Northwest, Rural and Urban 

respectively. 
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Table 4.6 Relational Gomeertz model F-model
Fitted exp(-exp(-Age (x) Ys(x) Y(x) Y(x)) FM(x) fm(x) Actual cumulant Table 4.6. l North\vest 

14.5 -l.896 -2.015 0.00 I 0.004 0.00 I 19.5 -0.775 -0.840 0.099 0.720 0. 143 6.915 24.5 -0.041 -0.070 0.342 2.497 0.355 6.505 29.5 0.631 0.634 0.588 4.294 0.359 6.530 
34.5 1.392 1.432 0.788 5.749 0.291 6.789 
39.5 2.483 2.575 0.927 6.765 0.203 7.030 
44.5 4.532 4.724 0.991 7.235 0.094 7.297 
49.5 13 .816 14.454 1.000 7.300 0.013 

6.844 F-LEVEL 
Table 4.6.2 Northvvest rural 

14.5 -1.896 -1.910 0.00 I 0.009 0.002 
19 .5 -0.775 -0.776 0 .114 0.871 0. I 72 7.714 
24.5 -0.041 -0.034 0.355 2.722 0.370 7.093 
29.5 0.63 I 0.646 0.592 4.532 0.362 7.082 
34.5 1.392 1.416 0.785 6.007 0.295 7.445 
39.5 2.483 2.519 0.923 7.063 0.21 I 7.687 
44.5 4.532 4.592 0.990 7.578 0.103 7.963 
49.5 13 .816 13.982 1.000 7.656 0.015

7.497 F-LEVEL 
Table 4.6.3 North,vest Urban 

14.5 -1.896 -2.442 0.000 0.000 0.000 
19.5 -0.775 -1.059 0.056 0.352 0.070 4.987 
24.5 -0.041 -0.154 0.311 1.963 0.322 4.953 

29.5 0.631 0.674 0.601 3.787 0.365 5.002 

34.5 1.392 1.6 I 4 0.819 5. I 65 0.276 5.097 

39 5 2.483 2.958 0.949 5.985 0.164 5.408 

44.5 4.532 5.485 0.996 6.277 0.059 5.679 

49 5 13 816 I 6.932 1.000 6.304 0.005 
5.188 F-LEVEL 
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Table 4. 7 shows the P-model of Gompertz relation in Northwest Nigeria, Northwest Rural and

Northwest Urban. In table 4.7.1, 4.7.2 and 4.7.3 respectively. The first column in the tables

show the age distribution of mother ranging from 0-7. The second column is the standard for

the Y(i) while the third colu1nn sho1,,vs Y(i). The fourth column is the exponential of the

exponential of -Y(i). the next columns was FM(x) and the last colu1nn was that of actual

cu1nulant. The result for North1,,vest is aln1ost si1nilar to that of Rural and there is difference in 

the result for p-model and p-level of Urban . 

• 
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Table 4. 7 Relational Gomeertz model P-model
A e i Ys i Fitted Y i FM x Actual Cumulant 
4.7.1 Northwest 

0 -2.076 -2.204 0.000 0.001 
I -1.083 -1.162 0.041 0.298 7.979 
2 -0.312 -0.355 0.240 1.754 6.963 
3 0.354 0.344 0.492 3.592 7.101 

4 1.058 1.082 0.712 5.20 I 7.008 

5 1.956 2.023 0.876 6.395 7.610 

6 3.423 3.560 0.972 7.095 7.137 

7 6.092 6.359 0.998 7.287 

7.JOO P-LEVEL 

4. 7 .2 North,vcst rural 

0 -2.076 -2.092 0.000 0.002 

-1.083 -1.087 0.05 I 0.394 8.384 

') -0.312 -0.308 0.256 1.963 7. 190-

3 0.354 0.366 0.500 3.827 7.420 

4 1.058 1.078 0.712 5.447 7.456 

5 1.956 1.986 0.872 6.674 7.988 

6 3.423 3.470 0.969 7.421 7.494 

7 6.092 6.170 0.998 7.640 

7.656 P-LEVEL 

4. 7.3 North,vesl urban

0 -2.076 -2.663 0.000 0.000 

1 -1.083 -1.439 0.015 0.093 7.333 

2 -0.312 -0.488 0.196 1.235 6.130 

� 0.354 0.333 0.488 3.079 5.912 

4 1.058 1.201 0.740 4.666 5.763 

1.956 2.309 0.905 5.707 6.545 

6.139 
3.423 4.117 0.984 6.202 

6 

7 6.092 7.409 0.999 6.300 

6.304 P-LEVEL 
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Table 4.8 shows the graphic 1 -11 a I ustration of Gompertz relational model of plot P-point and F-
points, plot of zQ-e() with F- d p . . . an -point associated \V1th 45-49 age group removed and plot of

z()-e() against g() with P-dat · . . . a point associated with the 40-44 group removed sho,vn 1n figure

4.2, 4.3 and 4.4 respectively for Nortl N h · I l\Vest, ort west urban and No11hv;est rural respective y.

Figure 4-2 shows the plot P-point and F-point for Northwest, North\vest urban and Northwest

rural in figure 4.2.1, 4.2.2 and 4.2.3 respectively the plot for the three locations are si1nilar, the

lines fitted to the P-point and the F-points tie alinost on top of each other neither lits their

underlining data series particularly \Vell. 

The F-point curve do\vnload n1arkedly at older at older ages, suggesting so1ne degree of age 

exaggeration in the data. While the fact that the points lie just belo\v the F-point is an indication 

that a slight decline in fertility is underway. 

Figure 4.3 shO\VS the plot of z()-e() \vith F-and P-point associated \Vith 45-49 age group 

remo, ed for North,1,,esl, North\vest urban and North,vest rura l respectively shown in figure

4.3 .1, 4.3 -� and 4 .3 .3 respectively. Like figure 4.2, the region and place of residence \Vere 

similar. The plot suggests a better fit to both lines might be achieved if the P- and F-points for 

last age group ,.,,ere omitted. These points are 01nitted and resulting revised plot is being 

examined 

· h . h t th lines no longer lie as close together and do not remain parallel, visual
Figure 4 4 s o,-.s t a e 

. - h t - oval of the next oldest P-point might cause all the re1naining points
inspection suggests t a 1 em 

to lie on a single line. 

II' , single line 1n1pl) ing thal 1hc a\c1ngc paritic.., nnd lcrt1ht,
·rhc points rcgard111µ a.-, la ing on ,1 . 

I . . )tills arc con�istcnl \� i1h caLh nthcr In th,, La,c. \\ c: c1111 accept thl
rates under!) 1ng I icsc p< 

fitting of the n.:lationa l (1ornpcrt1 ,node I
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Table 4.8 shows the graphical -11 . 1 ustrat1on of Gompertz relational model of plot P-point and F-

points, plot of z()-e() with F- dP 
. . . an -point associated \Vlth 45-49 age group removed and plot of

zO-e() against gQ with P-dat 
· · · a point associated with the 40-44 group removed sho\vn in figure

4.2, 4.3 and 4.4 respectively for Nort! t N I · I 1\ves , ort 1\vest urban and Northwest rural respective y.

Figure 4-2 shows the plot P-point and F-point for Northwest, Northwest urban and North\vest 

rural in figure 4.2.1, 4.2.2 and 4.2.3 respectively the plot for the three locations are similar, the 

lines fitted to the P-point and the F-points lie al tnost on top of each other neither fits their

underlining data series particularly ,vel l. 

The F-point curve do\vnload n1arkedly at older at older ages, suggesting sorne degree of age

exaggeration in the data. While the fact that the points lie just bclo\v the F-point is an indication 

that a slight decline in fertility is undcr,vay. 

Figure 4.3 sho\VS the plot of z()-e() ,vith F-and P-point associated with 45-49 age group 

removed for Nort11,vest, North\vest urban and Northwest rural respectively shown in figure 

4.3. I. 4 .3 .2 and 4.3 .3 respective ly. Like figure 4.2. the region and place of residence ,vere 

similar. The plot suggests a better fit to both lines might be achieved if the P- and F-points for 

last age group ,vere omitted. These points are ornitted and resulting revised plot is being 

examined. 

. h th l'nes no longer lie as close together and do not rc1nain parallel, visual
Figure 4.4 sho,,s t at e 1 

. h ·al of the next o ldest P-point rnight cause all the remaining points
1nspect1on suggests t at remo, 

to lie on a single line.

. 

r. II' single line implving that the a,cragc paritic, and fc111lity
The points regarding as ,a ,ng on a · • 

. . . conc;istcnt ,, irh each other. In lhi, ca,c, ,,c can occcpt the
rates under lying these points ar1: 

fitting of the re lational (iornpcrt1 r11odt.!I
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Table 4.8 sho\vs the graphic 1 ·u a I ustrat1on of Gompertz relational model of plot P-point and F-
points, plot of z()-e() with F- d p . . . an -point associated ,v1th 4 5 -49 age group removed and plot of
z()-e{) against gQ with P-d t · . . . a a point associated \.V1th the 40-44 group rernoved shown 1n figure

4.2, 4.3 and 4.4 respectively for North t N I b · I \ves , ort l\Vest ur an and Northwest rural respective y.

Figure 4-2 shows the plot P-point and F-point for Northwest, Northwest urban and North,vest 

rural in figure 4.2. l, 4.2.2 and 4.2.3 respectively the plot for the three locations are sirnilar, the 

lines fitted to the P-point and the F-points lie almost on top of each other neither fits their

underlining data series particularly \.Veil.

The F-point curve do\vnload n1arkedly at older at older ages, suggesting so1ne degree of age 

exaggeration in the data. While the fact that the points lie just belo,v the F-point is an indication 

that a slight decline in fertility is undef\vay. 

Figure 4.3 sho\VS the plot of z()-e() \vith F-and P-point associated \Vith 45-49 age group 

removed for No11h,vest, North\vest urban and No11h\vcst rural respectively sho,vn in figure

4.3.1. 4.3.2 and 4.3.3 respectively. Like figure 4.2, the region and place of residence \Vere 

similar. The plot suggests a better fit to both lines might be achieved if the P- and F-points for 

last age group \vere omitted. These points are 01nitted and resulting revised plot is being 

examined. 

. . h t th 1 • nes no longer lie as close together and do not re1nain parallel, -.1sual
Figure 4.4 shO\\S t a e 1 

. . h . ·al of the next oldest P-point 1night cause all the rernaining points
1nspectton suggests t at remo\ 

to lie on a single line. 

. . II , <; nglc line. 11nplving that the il\Ctngc pnri1ic1, and fcrtilit)
·rhc points regarding as fa rng on a 1 • 

I I 111 r In thi-. ca,L', "c c.,n accc..·11t the • 
t • • ,111!1 arc con<;1stcnt ,� 111 c.rc i o c 

rates underlying t,ic<,c P' 

. I c· nrt.:r1I ,noclcl
fitt i11g of the rclauona ,or 
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Table 4.8 Graph of fitting Gompertz relational model 
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Fig 4.5. l, 4.5 2 and 4 .5 .3 shov-.•ed the graphical illustration of Northwest Nigeria, North,vest 

urban and Northwest rural Nigeria observed and Adjusted Gompertz ASFR respectively. The 

horizontal axis consists of the age group of women between 15-49 ,vhile the vertical axis 

consist of the women ASFR. The similarities in the figures ,vere at the starting point, for the 

three graphs at first, the ASFR observed ,vas lo,ver than the adjusted ASFR for Go1npertz. In 

figure 4a, behveen ages 20-29 ASFR became constant and started falling after age 30 for both 

adjusted ASFR and observed ASFR. This can be related to the fact that in Northwest Nigeria, 

fertility reaches its peak at 20-24 and began to decline aftenvard. Si,nilarly, figure 4.5.2 ,vhich 

represents North\vest Urban sho,vs that at age 29, fertility reached its peak and began to decline 

after that point. This ,vas si1nilar for adjusted and reported figures. For figure 4.5.3 which 

represented North,vest rural ASFR reached its 1naxi1nu1n behveen 20-24 with ASFR of 0.3 75. 
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Graphical illustration of Observed and corrected Gompertz ASFR 
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' 

Table 4.10 shows Gompertz model f T al 
. .  

0 ot Fert1!Jty, parameters a and p this table sho\VS the

Gompertz parities as \veil as the 'ft 
. . . age spec1 tc fert1ltty rate 1n 5years age group bet\veen 15-49

for women in Northv.,est N rtl , o 1west Rural and Northwest Urban. Go,npertz TFR \Vas 7.29,

7.63 and 6.30 for women i 1 N rth N 1 1 o west, ort 1\vest Rural and North\vest Urban respectively.

This implies that a woina 1 · N rt! N' 
. . . 1 111 o 1\vest 1ger1a \vtll have an average of 7 children at the end

of her child bearing ages \vhile those in Rural and Urban areas in the region \Viii an average of 

8 children and 6 children respectively. 

The Alpha values for the No,th\vest, North\vest Rural and Norlh\vest Urban are -0.0273, 0.0079 

and -0.103 respectively. The Beta values for the Northv,rest, Northv,rest Rural and Northwest 

Urban are 1.0482, 1.0115 and 1.233 respectively. If the alpha lies between -0.3< u<0.3 and 

beta lies bet\veen 0.8< � <1.25. All the alpha and beta values fell "vithin this range, \Vhieh 

n1eans there is a good fit in the line joining the P- Point and F-points together and if otherwise 

one or nvo of the data series are problematic. 

Negative alpha for both North\vest data and North\vest Rural data shows that the observed 

fertility distributions are slightly older than the standard value and Beta greater than 1 for all 

the parameters suggest a \Vide spread of fertility distribution.

The root mean squared error (RMSE), for North\vest, North\vest rural and Northwest urban

0 161 o "43 and 0.55 l respectively. While the T-hat gotten from implied fertility is 7.30,

arc ·- , .J 

7.66 and 6.33 for Northv:est, North\vest rural and Nortl1\vest urban respective!}.

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



Table 4.9 Gompertz model of Total Fertility in age group, parameters a and pAGE 71ASFRN1v PARITIESN,v 11ASFRNIVR PARITIESN,vR 11ASFRNwu PARITJESN1vu 
GROUP 

15-19

20-24

25-29

30-34

35-39

40-44

45-49

TFR 

Rlv1SI 

0.173 

0.362 

0.355 

0.282 

0.194 

0.083 

0.0 I 0 

7.29 

-0.0273

1.0482 

0.361 

T-Hat 7.30 

0.298 

I. 754

3.592 

5.20 I 

6 395 

7.095 

7 287 

0.204 

0.374 

0.357 

0.287 

0.202 

0.091 

0.012 

7.63 

0.0079 

1.0115 

0.343 

0.394 

1.963 

3.827 

5.447 

6 674 

7.421 

7.640 

0.094 

0.337 

0.359 

0.26� 

0 153 

0.050 

0.004 

6.30 

-0.1033

1.2330 

0.551 

7 66 6.30 
N\VR= North\vest Rural NWU= Northvvcst Urban"11.JW=North\vest, 

0.093 

1.235 

3.079 

4.666 

5.707 

6.202 

6.300 
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Figure 4.6 showed the Gompertz ASFR of Northwest Nigeria, Northwest Rural and Northwest 

Urban. The graph showed rural Gompertz ASFR was the highest at point 0.3 7 follo,ved by \Vas 

that of Northwest at point 0.36, the Northwest urban lowest ASFR at point 0.33 all between 

age 20-24. For rural area and Northwest, the ASFR reached its peak at age 20-24 and began to 

fall. While for urban area fe11ility reached bat age group 25-29. 
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Figure 4.6 showed the Gompertz ASFR of Northwest Nigeria, Northwest Rural and Northwest 

Urban. The graph showed rural Gompertz ASFR \vas the highest at point 0.37 follo\ved by \vas 

that of North\vest at point 0.36, the Northwest urban lowest ASFR at point 0.33 all between 

age 20-24. For rural area and North\vest, the ASFR reached its peak at age 20-24 and began to 

fall. While for urban area fertility reached bat age gr�up 25-29. 
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Figure 4.6 Go1npertz ASFR of North\.vest, Northv.est Rural and North,vest Urban in age group
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Figure 4.6 Gornpertz ASFR of North\.vest, Northwest Rural and North-.vest Urban in age group 
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4.2 Bivariable Analysis 

Table 4.10.1 shows the descriptio f t 
. . f n o s at1stics o mean CEB on socio demographic variables 

and the F statistic comparing th 
• 

e means across each category of the selected variables for 

,vomen in North• .. vest Nigeria. All the background characteristics were statistically significant

at p-value less than 0.001 except for contraceptive use \.vhich ,vas significant at 0.0 I. 

The mean CEB among ,vomen aged 45-49 was the highest while age 15-19 women had the 

lo\.vest mean CEB. Wornen \.vho resides in the rural area had higher mean CEB than those who 

reside in the urban areas. Those who practice other religion had the highest 1nean CEB. Also 

the poorest ,vomen had the highest 1nean CEB in the .. vealth index category. Won1en ,vho had 

never used any contraceptive n1ethod had higher n1ean CEB than wo111en are using or have 

used any method. Like,vise ,vo1nen vvith no education had the highest 1nean CEB while wo,nen 

,vith secondary education had the least n1ean CEB. 
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Table 4.10.1 Descript ion of background characteristics of respondents by mean Children Ever
Born for Northwest 
Background 

Characteristics 

Total 
Age 

15-19
20-24
25-29
30-34
35-39
40-44
45-49
Aue at first birth 

t, 

Belo\vl 8 
18Above 
Residence 

Urban 
Rural 
Religion 

Christian 
Islam 
Others 

• 

Education 

No education 
Prin1ary 
Secondary 
J-ligher
\Vorking status

No
Yes
\\ calth index

Poorest
Poorer
�11ddlc
Richer
Richest
Sex Preference

J\.o prtf crencc
Preference

Total ,vomen 

11877 

2428 
2042 
2151 
1623 
1399 
1069 
1164 

5262 
4088 

3402 
8474 

1132 
10605 

88 

8240 
1382 
1956 
299 

5012 
6799 

4036 
3488 
1867 
1462 
1024 

8787 
3089 

5617 
4385 

Mean 

CEB±o 

3.89±3.36 

0.33±0.6 
1.67± 1.23 
3.49±1.75 
4.99±2.19 
6.67±2.51 
6.94±2.97 
8.22±3.17 

5 .38±3. I 
4.37±2.82 

3.28±3.28 
4.13±3.36 

2.38±2.45 
4.04±3.4 

4.37±3.97 

4.51±3.36 
3.67±3.17
1.71±2.43
2.03±2.48

2.81±3.16 
4.69±3.28 

4.55±3.45 
3.94±3.29 
3 .59±3 .3 

3.27±3.24 
2.47±2.79 

4 05±3.42 
3.41±3.14 

4.04±3.18 
4.95±3.24 

x2-value 

4500*** 

20.9*** 

22.2*** 

15.8*** 

I 00.9***

5.5 **

9.6* 

34.0***

0.01 
T) pe of Lnron

Monogam) 
Polyga1ny 
Contraceptive l,sc

552 3.41+2.63 5.6273*

I:,vcr Llsi.:d I 1124 3.39 �1�-� --

F-value

2861.3*** 

217.8*** 

129.4*** 

I 04. I*** 

362***

795***

85.6***

69.0***

164.5***

--

Never Used 
* •.., P<O 00;;..I --

--�· J�J<=0�.0�5�· -*'_'_'/_o_.o_i _. ___ · ___________ 

--
--

-
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Table 4. l 0.2 shows the description of statistics of mean CEB on socio demographic variables

and the F statistic comparing the means across each category of the selected variables for

.. vomen in Northwest Nigeria rural places of residence and urban places of residence. The total

number of women in rural area was 8,474 \vhile the number of women in urban was 3402. 

Similar to North,vest. the 1nean CEB pattern across the variable ,vere si1nilar. I--Jowever, there 

is a difference in the mean CEB for education category. It is i1nportanl lo note that there is a 

,vide difference between 1nean CEB of rural area and urban, the n1ean CEB for 111ral is higher 

than urban for each of the variables. 
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Table4.10.2 Description ofba k c ground cha t · . 
Ever Born for Nortl1\.vest Rural and Urban

rac er1sttcs of respondents by ,nean Children

NORTHWEST RURAL 

Background Characteristics 
NORTH\VEST URBAN 

Total 

Age 

15-19

20-24

25-29 

30-34 

35-39 

40-44 

45-49 

Total 
women 

8474 

1635 

1500 

1590 

1135 

999 

783 

832 

Age at first birth 

Bclo\vl 8 4203 

I 81\bO\C 

Religion 

Christian 

Islam 

Others 

Education 

2835 

459 

7896 

85 

No education 6975 

Primary 829 

Sccondarv 625 
• 

IIH!.her 46 
-

\\ orl.ini status

\\ ea Ith indc\ 

�1,ddlc 

Rrcllcr 

R1chc�t 

�ex Preference

3546 

4885 

1195 

I I I 4 

61 

't\o preference 630f,

Preference 216� 

1·} pc of l nlon

�1onogam) 

l'olygani) 

4011 

!\'lean 
CEB±a 

4.13±3.36 

0.43±0.67 

1.84±1.2 

3.71 ±1.66 

5.31±2.1 

6.96±2.44 

7.26±2.91 

8.36±3.14 

x2-value F-value 

3100••• 2304***

16 09*** 105.82***

Total 
,vomcn 

3402 

793 

543 

561 

488 

400 

286 

332 

5.3±3.13 l 059

4.48±2.9 

2.92±2.86 

4.19±3.37 

4.47±3.98 

4.4±3.35 

3.58±3.18 

1.94±2.78 

3.17±3 2 

4.84±3 3 

4.55±3.44

1 CJ l J:}.27 

148±111 

3 7 ±-3.5J 

2 81±-2 96 

I 2913.4 I 

3 r,5 tJ.18 

., 05 iJ.26 

,I X71.J .25 

3.2 21.22••• 

19.55*** 101.07***

2.s 1 ••• 462.66***

13.68·* 28***

0,0 I O·I 

1253 

673 

2709 

3 

1265 

553 

1331 

253 

1467 

1913 

173 

293 

753 

1220 

963 

2·18 I 

921 

1102 

Mean 
CEB±a 

3.28±3.28 

0.11±0.37 

1.2± 1.2 

2.89±1.88 

4.27±2.23 

5.93±2.52 

6.04±2.94 

7.87±3.23 

5.67±2.98 

4.1 ±2.6 

2.02±2.06 

3.59±3.44 

1.99±3 

5.09±3.38 

3.81±3.16 

1.6±2.23 

1.85±2.36 

1.94±2.9 

4.31±3.18 

4.7±3.77 

4.32 :),45 

3 76±3.53 

3 18!:3 18 

2.45±2 78 

.,01110 

r.2-valuc F-valuc

660.13 •• •

5.5768* 130.87** •

35.48*** 45.23*** 

94.41 ••• 242.92***

13.7*** 347.67*** 

11.11··· 25 61***
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Contraceptive Use 
2.5062 462.66•* • 

Ever Used 187 4.54±2.82 
366 

Never Used 8288 4.12±3.37 

*P<0.05, **P<0.01, ***P<0.001

3037 

2.86±2.35 

3.33±3.37 

• 

11.04••• 4.61* 
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Table 4.11 shows the description of 1 se ected background h . . 

. 
c aracteristtcs of respondents by

Children Ever Born (CEB) and h' · c 1-square value sh · . . 

. 
owing statistical relationship between CEB

and each variable Children eve b . r om (CEB) \Vas recoded and regrouped into quantitative

variable, which ranoes froin O t 17o o \vh1ch as the highest number of children a woman could

have in the data set. The categories include O 1 2 3 4 d 5 1 , - , - an p us. 

Almost three-fourth (74%) of the \V 
. 

omen 111 age group I 5- l 9years had no children yet. This 

c 1at \VOn1cn 111 this age group \Vere just started child bearing. can be associated \Vith the fa t ti . . 

0 won1en 111 age group 40-44 and 45-49 respectively had rnore than Four-fifth 80% and 86°1< of 

5 children. Women in these age groups \Vere said to have ended child bearing especially in 

North\vcst, \vhere won1en started child bearing earlier and ended Child-bearing earlier than 

their counterparts in other region. The p-value<0.00 I this indicated that there is a significant

association benveen age of 1nother and fertility in Northv.est Nigeria. More than half 56% of 

\Vo111en \vho had their first child belo\v age 18 \Vere reported to have had rnore than 5 children 

at the tirne of the su1, ey. The p-value bct\vecn the age of 111other at first birth and child ever 

born \vas <0.001 this 111eans that there is significant relationship betv,een age of 111othcr at first

brrth and the \vomen fertility in North\vest Nigeria.

\\ ith respect to place of residence, 32% of the women in urban area had no child yet, 17% of

the \\omen in rural area had no child. 44% and 33% of the \Vomen in rural area and urban area

rcspccti, cl) had more than 5 children (p<0.05), "hich implies that. there is a significant

relationship hct\',ccn the \,on1cn place of residence and fertility in North\\CSt Nigeria 1\notbcr

, ariablc. \\.hich \,as cons1Jcrcd i'i the religion of the 111othcr l'h1s ,,as catcgnn,cd 1nll)

Christianity, Jsl:un and other practices While 19% of Christian, had more than 5 child, en 11%

of those that practice other la ith and •I 0% o I "0111e n "ho ,11 c \ 111, I ims Jul\ c nu>r c tlmn '
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children. (p<O.OS), which implies that this mean there is a significant relationship between 

religion of mother and fertility in Northwest Nigeria. 

The education of the \VOmen was examined. 46%, 37%, 13% and 32% of \V01nen with no 

education, primary education, secondary education and tertiary education had more than 5 

children respectively. The chi square p-value <0.00 I, this indicates there is an association 

between the education of \Vomen and their fertility. Subsequently, working status of the

women, \Veal th index, type of union, sex preference, and contraceptives use p-value \Vere less

than 0.005. We conclude that there is an association bet\veen listed characteristics and the

fertility of the \V01nen in No11h�1est Nigeria. 
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\ 

Table 4.11 Description of selected background characteristics of respondents by Children Ever 
Born (CEB) and chi-square 
-Background Children Ever Born Total 
Characteristics Chi square 

�:.:.::.:.�-----::N-;-:O�NE:-;;;----:l;--2:-----:
3
:-_-:-4----=s

-+-- ,vomen
-

Total 21.3 20.4 19.5 38.8 
Age 
15-19
20-24
25-29
30-34
35-39
40-44
45-49
Aoe at first birth
Belo\', 18
18 Above
Residence
Urban 
Rural 
Religion 
(hri�tianit 
lslan1 
Others 
Education 
'-Jo education 
Pr1111al) 
�econdary· 
ll1ghcr 
\\ orking status
;-,.�t ,, r�.ng 
Currently 
,,orkin� 
\\ ealth inde"

Puure<;t 
Poorer 
i\1iddli.: 

Richer 
R.1chcc;t 

73.5 
20.5 
6.6 
S. I
2.0
3.7
I .7 

w 

32. I
16.9

35 3 
19 8 
21.5 

13. I
21.6
51.4
46.8

34.5 

I 1.4 

13. 7
I 8 5 
., - 4 _). 

31.4 
18 8 

Sc'- l'rcf crcncc

t\o Preference

Pref ercnc.c

20 l

23 .X 

l') pc of tJnion

('.1onoganl)

Polyram) 

I l X 
8.2 

25.4 
53 .5 
20.6 
7.5 
4.3 
4.3 

3.4 

21.2 
31.9 

17 .0 

21.7 

21 I
20.3 
15 .3 

20.3 
21.7 
20.2 
I 8 6 

23.2 

I 8.2 

20.6 
21.7
I 9.8 
17 .8 
19.7 

I 9.5 
22.8 

27.0 
IX 2 

Contraccpt1,c
l'J.6 17 6 

l.,�1ng . 21 _4 20.5 
NotUs1ng 

I •••P"'O.OOL
-*P<0.05, • •p<O.O ' -
-

I . I 

25 
44.7 
25.7 
I 3 .0 
11. 7
8.8

23. I
26.9

I 8.0 
20.1 

24 I 
19 0 

18 .1 

20 6 
20.0 

15.34 
I 2.9 

l 6.7

21 5

19.3 
20.7 
19.0 
17 .2 
I 9.9 

19. 1 
20.,\ 

22.7 
21 I)

3 I 
I)

I 8 8 

0 

-

I 
28.1 
61.7 
80.6 
80.4 
86 I 

55.7 
41.2 

32.9 
4 I .3 

19 .5 
40.9 
43.1 

46.0 
36.7 
13. I
2 l .7 

25.6 

48 8 

46.4 

39 1 
35 8 
33.7 
21.6 

40.9 

33.0 

18 5 
'i I 7 -

10,9 
11) .3 

--

11877 

2428 
2042 
2151 
1623 
1399 
1069 
l 164

5262 
4088 

3402 
8474 

I 132 
10605 
88.0 

8240 
1382 
1956 
299 

5012 

6799 

4036 
3488 
1867 
1462 
1024 

176.6***

273.9***

205.1 ***

1369.2***

976.3***

425 I***

51.0•••

SS2 
11,2s 

---
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Percentage CEB and place of residence of women in Northwest urban and Northwest rural

above S 
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4.3 Multivariable Analysis

Table 4.12 sho\.VS the results for tl1e general1'zed 1· 1near model negative binomial of the

respondents background I t · . c 1arac enstics and the response variable \vhich \Vas Children Ever

Born (CEB) in Noi1h\vest Nigeria \.vhich was presented in Incidence Rate Ratio (fRR) to

identify factors i fl · r · 1 · 11 uenc1ng 1ert1 tty arnong wo1nen of reproductive ages. The dependent

variable CEB was categorized into high fertility and nonnal fertility '>vornen \.Vho had less than 

5 children were regarded as \V0111en v. ith Nonna I fertility \Vhile \V01nen \.vith 5 children and 

above ,vere regarded as \.von,en ,vith high fertility. 

Model I \Vas fon11cd as a result of putting each of the variables individually into the ,nodel, all 

the variables ,vere statistically significant at p-value less than 0.00 I except for contraceptive 

use and sex preference ,vhich ,vere significant at p-value less than 0.0 I . 

Women \Vho ,vere bet\.veen ages 20-24, 25-29 and 45-49 \.vere 99%, 72% and 14% respectively 

less like I} to have Jo,ver fertility than ,vornen who ,vcre between 15-19, these were significant

at p-value less than 0.00 I On the other hand, \.VOn1en \.Vho had prirnary education, secondary

education and tertian education \.Vere I .2tin1es. I .6tirnes and 1.5tirnes respectively more likely
• 

to ha\ e normal fertility than their counterpart \vith no education, this is significant at p-value 

less than 0.00 I. \Vornen \vho resides in the rural areas arc 88% less likely to have normal 

fertilitv than their counterparts who resides in urban areas . 

l\.1odel 2 shO\VS 1he full model. all the explanatory variables \Vere inputted 11110 the n1odcl ,,1th

the response .. ariablc \\ h ,ch \\ ac; CEB. It is interesting to 1-.nO\\ that the variable<; ,, h1ch ,, ere

· II · ·,·,c·irit in model I \Vere not s1gnificnnt 111 1nndel 2 C\Ccpt l'nr ('urn:nt ngc of
stat1st1ca } s1g111 , 

fj I b rt,1 ·ind rcli11inn I )J 1.-, \ ·1riahlcc; \\Crc ,1g1 11 lic,1nt ,11 p-, 11l11c le,, th,11 1 0 001
\\·omen. age at ,rs 1 • c- ' 
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Table 4.12 Generalized linear Model negative binomial of background characteristics of theres ondents and their fertili in Northwest Ni eria.

. Background 
Age group 

15-19
20-24
25-29
30-34
35-39
40-44
45-49
Education 

No education 
Prin1ary 
Secondary 
Tertiary 
Wealth Index 

Poorest 
Poorer 
Middle 
Richer 

Richest 
Place of Residence 

Urban 
Rural 
Religion 

Christianity 
Islam 
Others 
Type of Union 

Monogam} 
Pol)gamy 
Age at first birth 

Belo,, l"8 
I g-1 

Sex Preference

No 
Yt 
Contraccpti,e U',C

Yes 
No 

Working Statu�

CHILDREN EVER BORN (CEB) 
Model 1 Model 2 
Adjusted IRR (95% CI) Adjusted lRR (95% CI) 

Ref 
0. 99(0.98-0. 99)***
0. 72(0. 70-0. 74)***
0.38(0.35-0.41 )***
0.19(0.17-0.22)***
0.20(0.17-0.23)***
0.14(0.11-0.17)***

Ref 
1.17(1.11-1.24)*** 
1.61 ( 1.56-1.66)*** 
1.45( 1.33-1.58)*** 

Ref 
1.14(1 .09-1.19)*** 
1.20( 1. 13-1.26)*** 
1.24(1.17-1.31)*** 
1.46(1.38-1.55)*** 

Ref 
0.88(0.84-0.91 )*** 

Ref 
0. 73(0. 70-0. 77)***
0. 71 (0.58-0.86)** *

Ref 
0. 783 7(0. 75-0.82)*** 

Ref 
I 33( I 27-1.39)*** 

Ref 

1.13(1 09-1.18)*** 

Ref 

0.88(0 81-0.95)** 

Ref 
0.95(0 .92-0. 97)* * * 
0.64(0.61-0.67)*** 
0.29(0 .26-0 .32)* * * 
0.13(0.11-0.15)*** 
0.12(0.10-0.14)*** 
0.09(0.07-0.11 )*** 

Ref 
0. 98(0. 91-1.05)
0.99(0.91-1.09)
0.92(0.72-t. 18)

Ref 
1.00(0.95-1.06) 
1.02(0.95-1.09) 
1.03(0.92-1.16) 
1.25( 1.08-1.46)* 

Ref 
0.97(0.90-1.05) 

Ref 
0.60(0.53-0 .69)* * * 
0.50(0.39-0.64)** * 

Ref 
1.01 (0.97-1.06) 

Ref 
I. 7283( 1.64-1.82)***

Ref 
1.0198(0.97-1.07) 

Ref 

O 99�0 I (0.86-1 I 5) 

NI I{(.' 
0 

7 )·· y, o.68"'4(066:0. I 
. ·I •p ... oos ••p,001,•••p ooo1 cs . - . I{· t"o· ( I C nnl1dc11cc l1tll:r.,1, , 

lf{R- lnc1dcncc f{alc a ' , 

f.C 
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CHAPTER FIVE 

DISCUSSION, CONCLUSION AND RECOMMENDATION 

5.1 Discussion 
'

Fertility is one of the com t r I 
. . . ponen o popu at1on dyna1n1cs that detenn1nes the structure, size and

con1position of the population in any country. This study exa111ined levels, patterns and 

differentials of fertility f 
. . . . 

a1nong women o reproductive ages 1n North\vest N 1ger1a, the study 

exaniined four specific objectives. First, it detern1ined the fertility levels a,nong wo,nen of 

reproductive ages in North\-vest Nigeria. Second, it examined the rural-urban differentials in 

fer tility a,nong \VOmen or reproductive ages in No1th,vest Nigeria. Third, it exa1nined the 

relationship bet\veen sex preference and fertility in Nigeria and other social demographic 

characteristics. And lastly identified factors influencing fertility a1nong wo,nen of reproductive 

age in Nigeria North,, est Nigeria. 

Over the years there has been persistently high fertility in Northwest Nigeria than other regions 

in the count!')'. The Northv,·est Niger ia is high I) dominated by the 1-Iausa/Fulani \vhieh most of 

the population practice Isla,n. Because of the error attributed to the use conventional TFR this 

study used the Trussell P/F ratio and Brass relational Go,npertz ,node! to determine the fertility 

level in North\',eSt 't\Jigeria. The reason for using t\vo ,nethods was to identify the most

appropriate technique for estimating fertility level co1nparing the TFR results with the result 

for North\,est in NPC & !CF, 2014. The TFR result from the t\vo techniques provided different 

results. Brass relational Gompertz model TFR \Vas similar to the TfR reported in D1 IS 2013 

for North,,cst Nigeria than Tru'iscl P/F ratio, this is because the l3rass relational C,01npcrt1

rnodcl ,vas introduced as a result of the Oav,,; of using l'n1\,cll P/F ra1i0 It i, 1n1p0rtant ll1 lll1lt:

that Brass relational Gornpcrt1 rnodcl has it bases in ·r r11scl P/1 rnri0

/,(, 
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The fertility level in North t N' 
. . . wes iger1a is high, the result showed in the study was similar to

result shown in NPC & ICF 2014 . h 
. . , wit a slight difference, this is possible because of the 

method used in estimat' TFR S d ing . t u  Y by Adebo\vale et al., 2017 using NDHS data set in 

Nigeria also sho\ved that ti fi 1·1· . N 
. . . 

1e et I tty 1n orth\vest N1ger1a 1s still high compared to other 

regions in Nigeria (Adebo\vale et al., 2017).

Despite the hi0h fertility· N rtl N" · 1 c. · · · e, 111 o 1\vest 1ger1a, t 1e 1ert1hty level 111 the rural area was higher 

than u b Tl · · r an area. 11s is contratry to the study done in India among Suvanese women 

(Rodriguez, 2007) \.vhich stated that fertility level in Urban area is higher that Rural. This can 

be due to differences in location and other factors such as religion, educational attainments, 

type of union and so on. Also sin,ilar study in Nigeria by Etukudo in 2016 arnong \Vornen in 

Jesse kingdon1 of Ethiopc \Vest Local Governrnent Area of Delta State, sho\ved that fertility is

h ighcr in rural than urban in developing countries (Etukudo & Effrong, 20 I 6).

Fertility \\as n1easured by CEB in this study, the bivariate analysis sho\ved predictors of high

fertil it) in North\vest Nigeria ,vcre current age of mother, age at first birth, contraceptive use,

\veal th index, level of education and religion. Sex preference in North,vest Nigeria is still high,

there is a significant association bet\veen sex preference and fertility level among the ,vomen

111 Northv,est Nigeria (Asghar ct al., 2014). Respondent age was a significant detenninant of

fertrlin· level. older \vo,nen had higher fertility than younger ,vo1nen, this findings is in
-

accordance ,, rth study done in Nigeria (Fagba1n1gbe & Adebo,vale, 2014). The stud) also

shO\\ ed that there 15 Jov .. prevalence in the use of contraceptive use an1ong \\01ncn rn North,, cst

r,.. igcria and there 15 a significant relationship hct,vecn contraccpt1\c u-;c and rcrtility. ,, orncn

,.,.·ho ,.,.ere not using contraceptive had higher fertility than ,v(11ncn ,,hn nrc not us111!:'. (lnH1h ct

al., 2015), /\gc at first hirth is ;iJ<,o a dctcnninant of fc11ilit). \\lltncn ,,IH1 hn, thcrr lir'.'lt brrth

I. b I J 8 ,.cars li·i<l higher lcrtilit\, th.in their counterpart ,, h,1 had brrth at IS �ci1r,

car ,er c o,v age _. · , 

I '1 
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and above (Kohler Skytth 

. 

, e, & Christensen, 2001 ). Fertility was higher among those who

practice other Religion and I 1 s a,n than those \Vho practice Christianity.

Predictors such as education, wealth index , type of union, work status, sex preference and

contraceptive use which h d . 'fi . . a s1gn1 ,cant b1vanate effects on fertility were not significant

determinants of high fertility an1 . . . . ong \vo1nen 1n North\vest N1gena using the n1ultivariate 

analysis of generalised linear n1 d I f 
. . . 0 e o negative b11101111al. Ho\vever, the 1najor detem1inants of 

high fertility among \VOmen · N ti N' 
. 

111 01 1\vest 1gcna \Vere age at first birth, current age of \vomen 

and religion of the \vo1nen, Generalised linear 1nodel fitted into CEB showed clearly this 

relationship. 

5.2 Lin1itation of study 

The stud)' dra\.vs on a cross-sectional secondary datasets NDHS 2013; as a result, there is tendency 

for children ever born to be underreported or over reported. Also the survey was not designed for 

this study, i111portant variables that could have been used in the analysis were not available in 

the study instrument. The stud) made use of recoding and generating new variables to suite the 

:,tudv A recall bias ma, occur, in African context. dead children are often omitted by v.ornen 

,,·hen required to recount the nurnber of children they have given birth to. This \Viii result in 

underreported CEB

5.3 Conclusion

rite fcrtilitv Jc\cl in North,vcst Nigeria is still very high compared to other rcg1011c; 111 the

countrv. ·r he fertility levels in rural area is higher than that of urban area. place of rcc;1dc111.:c '"

a detenninants of fertility. f he liCX preference is still very· htgh 111 Nnrth,,e.,t l\1c1.:na and

· · t't 11 lo\v in the region -ilthnugh the In,.,. prcvnlenct: 111 Lnntn\Cl'pli\'t: 11,1:

contraceptive use 1s :, • ' 

and sex pref crencc arc not the dctcrm i nan Is I or 111 gh fort, I it)' in N '"th'" st N ig" in I he m,\i<'r

(ii{ 
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predictors of high fertility in N rth 0 west Nigeria . were age at first birth, current age and religion

of women. 

5.4 Recommendations

>- The Brass relational Gorn rt d pe z mo el should be used to measure fertility level in lieu

of P/F ratio. 

> Health education should b · d " e improve 1or won1en 1n Northwest Nigeria especially for 

women \vho resides in the rural area. 

> Government and non-governn1ental organizations should take conscience efforts at

. 
encouraging \von1en to reduce number of children they would have in their life time 

through use of 1nodern contraceptives and fa1nily planning n1ethods, existing 

progra111n1es to increase a,vareness and use of 1nodern contraceptive should be modified 

and i1nproved in North\,eSt Nigeria, rnore attention should be given to wornen in rural 

areas than urban areas, sensitizing the1n the need and benefits to have fewer children. 

� Intervention programmes on promotion of gender equality should be created to 

discourage sex preference in Northwest Nigeria. Early marriage should be discouraged 

in North,,est Nigeria, girl child and their parents should be motivated. encouraged and 

supported to ha\ e good education up to higher levels. This \Viii automatically raise age •

at first birth of the \\Omen.

• 

0 
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predictors of high fertility in N rth . . 0 west N 1ger1a were t fi 
· age a trst birth, current age and religion 

of,vomen. 

5.4 Recon1mendations 

}i> The Brass relational Gorn rt d pe 2 mo el should be used to measure fertility level in lieu 

of P/F ratio. 

>" Health education should b · d fi e improve or won1en 1n Northwest Nigeria especially for 

women who resides in the rural area. 

> Govem,nent and non-governn1ental organizations should take conscience efforts at

encouraging ,votnen to reduce nu1nbcr of children they would have in their life time 

through use of 1nodern contraceptives and fan1ily planning methods, existing 

progran11nes to increase a,varencss and use of n1odern contraceptive should be modified 

and improved in North\vest Nigeria, more attention should be given to wo1nen in rural 

areas than urban areas, sensitizing the1n the need and benefits to have fewer children. 

:,. Intervention progran1mes on promotion of gender equality should be created to 

discourage sex preference in Northv.iest Nigeria. Early marriage should be discouraged 

in North,vest N 1geria, girl child and their parents should be 1notivated. encouraged and 

supported to ha\ e good education up to higher levels. This will auton1atically raise age •

at first birth of the'·' ornen.

• 
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APPENDIX I
you have been authorized to d I d P . O\vn oa data fro ti o . rogram. This authorization 1·s c- • 

m 1e emograph1c and Health Surveys (OHS)
d I 1or unrestricted cou t · ata s iould only be  used fio ti . n r1es requested on your application and ther ie registered researcl t d 

' 
purpose, a ne\v research project sh Id b . 1 �r s u Y· To use the data for another
your user account. ou e submitted using the "Create a ne\v Project" link in

All OHS data should be treated as confid 
. I household or individual r d 

. �ntia ' and no effort should be made to identify any
on to other researchers \V���o� tl

ent i�_terv 1ewed in the survey. The da ta sets inust not be passed

of  any report / bl. 
� 1e \Vt itten �onsent of DI IS. Users are required lo sub1nit a copy

. . . s p u  ications resulting fron1 using the DI-IS data filesto. https .//tn g.n1a 1 l. yahoo.con1/co1n pose?to=arch ive@dhsprogran1 .coin.
To begin dO\\ ll lo�ding datasets, please login at: http://w\V\v.dhsprogran1.com/dat�datasct:---ad1n 1n/log.in tnain.c_fin. Once you are logged in, you ,nay also edit yourcontact 1nforn1at 1011, change your en1ail/pass,vord, request additional countries or Edit/Modifyan . e:\.isting Research Project.
The fi l�s you \\ ti I do�\ n load arc in zipped f onnat and 1nust be unzipped before analysis.
Follo\vtng are sonic guidelines: 
After un1.ipp1ng. please print the file \Vith the .DOC extension (found in the Individual/Male
Recode Zips). This file contains useful infonna tion on country specific variables and
differences in the Standard R .. ecodc definition. You will also need the DI-IS Recode Manual:
hrt ://dhs roe>ran1.co1n/ ublieations/ ublication-dhs 4-dhs- uestionnaires-ancl-rnanuals.cf1n.
This ,nanual contains a general description of the recode data file, including the rationale for
recoding: a description of coding standards and recode variables, and a listing of the standard
d1ct 1onal). \\ ith baste 1nforn1ation relating to each variable.

It 1s essential that you consult the questionnaire for a country, when using the data files.
Qucsllonna,res are in the appendices of each survey's final report:
h ttp:l/dhsprogran1.co1n/publ icat1ons/publications-by-type.cf1n. We also reco1n1nend that you

make use of the Data Tools and Manuals at: http://\V\\\\.dhsprogra1n.co1n 
access--ur\'C\ s technical assistance.cfn1. 

-

For prohlcrn., \\ ith )Our user account, please e1nail http� //tng.mail:y_ahoo coin'
c.<HTI po5c?to arch L!S a dh?program . com For data questions, please rcg1c;ter to part1c1patc 111 the
f)I f<., Program l:scr f·on.1111 a1: !ittp://us�rforurn.clhsprogra 1n con1, 
·1 he f)cn1ograph 1c and l lcalth �un.cy" (f)I IS) Progra1n 

J('f· I� rr·,KNA r J(J\J,\I,

510 Gaither f{oad

Suite 500
flock v11lc, :V1 f) 20850
USA 

l.OGIN lNFOf{tv1A'I l<JN· 

lJogin l�niail: Jittp,:f .!JlliJll,111 )allno !:.!1!,lll'-'''!!P'''l' .. l11 _1l l!!J.1norJ.!Ll,1h1111 tn111

Pa:,s\\ord: (use the JHJS'>\\ord yr,11 cnlcrcd \',,hen >0111l'g1,1c1cd) 
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