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• 

ABSTRACT 

Weight at birth plays a major role in the survival, physical growth and mental developn1ent of an 

infant. Bi1ih weight can be classified into three categories. Low birth weight (defined by birth 

weight< 2.5 kg), normal birth weight (defmed by birth weight 2:2.5 kg < 4.0 kg), and high birth 

weight (defined by birth weight > 4.0 kg). More than 15.5% (20 million) of all infants bi1ihs 

wo1·ldwide were born witl1 ab1101·1nal birth 'V\1eigl1t and 95.6% of tl1ese ,¥ere i11 develoJJing 

count1·ies. About 14% of all birtl1s in Nigeria were born witl1 ab11ormal bi11l1 Vt1eigl1t. Most 

research on bi1ih weight outco1nes in Nigeria have focused mainly on identifying risk factors of 

clinical/medical in1portance and have largely ignored socio-de1nographic and econon1ic factors 

which encon1passes maten1al characteristics such as genetic endov-1ment, socio-cultural, 

de111ographic, and 1nedical conditions. The objective of this study was to examine the factors 

associated witl1. ab11orn1al birtl1 weigl1t (Io,¥ birth weigl1t a11d n1acroso111ia) i11 Nigeria. 

T11is study used a seco11dary data set. Tl1e data set was obtained f1·01n tl1e 2013 Nigeria 

DemograJJhic and Heal111 Su1,,e)' (NDHS). Tl1is is a descriJJti,,e cross-sectional stud)' conducted 

a111ong 28,596 ,1vo111en of rep1·odt1ctive age i11 Nigeria. Bivariate A11alysis was used to dete1mine 

the associatio11 betwee11 ,,ariot1s vai·iables. A p-,,alue of less tl1an 0.001 and 0.05 ,vere considered 

as statistically significant. P1·edictors of lo"'' birth ,1veigl1t ru1d High buil1 weight ,vere investigated 

using multinomial logistic regi·ession model. 

Tl1e 111ean age of the respondents was 29 .45±6.92years. Tl1e n1ea11 buih v.reight of tl1e baby was 

3.24±0.76, with 3143 (11.1%) reporting l1aving a low birtl1 weight baby, 22134 (77.4%) having 

11onnal birtl1 "''eigl1t baby and 331 9 (11 .6%) having l1igl1 birtl1 weigl1t bab)' respectively. Fourteen 

Thousand Tl1ree Hund1·ed ru1d Eigl1ty Se,,e11 (50.3 %) gave bi1il1 to n1ale cl1ildren while 14209 

(49.7%) have fen1ale childI·e11. Majority (97.1 %) gave birth to si11gleton babies while 2.9% l1ave 

twin babies. V ai·iables wlucl1 1·en1ained statistically significant and associated with abnon11al birth 

weigl1t include mate1nal age, 1nate1·nal educatio11al level, 111arital status, ,,,ealth i11dex, place of 

residence, Antenatal visits, a11d region for socio-den1ographic a11d econo1nic factor. Maternal 

BMI, were also statistically sigrtificant wlule 111ate1nal smoldng and parity ,�e1·e not significantly 

associated with abnor1nal bilil1 weight fo1· maten1al socio-den1ographic and econonuc factors. 

Maternal BMI, Child's sex and Twin childre11 ,ve1�e also statistical significant while p1·eceding 

.birth inte1-val and paii.ty were not significantly associated ,vith abno1mal birth weight for 
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biophysical characteristics and foetal-related factors. Based on final multivariate multinomial 

model, Twin children were 4 times more likely to be low birth weight babies [AOR=4.07, 

95%CI=3.46-4.80] while they were 0.5 times less likely to be high birth weight babies 

(AOR=0.50, 95%Cl=0.36-0.68]. Married women were 0.6 less likely to have low birth weight 

babies [AOR=0.60, 95%CI=0.47-0.77] while Divorce women were 1.63 times more likely to have 

high birth weight babies [AOR= l .63, 95%CI= l .09-2.43]. 

The study identified a number of maternal socio-demographic and econonuc factors that 

significantly associated with abnormal birth weight. It also demonstrates that certain maternal 

biophysical characteristics and foetal-factors could play a role in the infant birth weight and are 

preventable through simple public health approaches. Therefore, in order to reduce this menace in 

Nigeria, holistic approaches such as health education, maternal nutrition, improvement in socio

economic indices, and increasing the quality and quantity of the antenatal care services are of 

paramount importance. 

Keywords: Abnomial birth weight, maternal lifestyle, foetal-factors, biophysical characteristics. 

\Vord counts: 543 
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CHAPTER ONE 

INTRODUCTION 

1.1 Background to the Study 

Weight at birth is one of the significant predictors of mental development. future physical growth, 

and survival of a child. It is one of the important risk factors for infant morbidity and mortality. 

Birth weight plays a crucial role in adolescent metabolic diseases of a child. Birth weight can be 

classified into three categories, i.e. normal birth weight (birth weight ?:2.5 kg< 4.0 kg), Low birth 

weight (birth weight < 2.5 kg) and h.igh birth weight (macrosomia) (birth weight> 4.0 kg). These 

birth weight conditions have adverse consequences on the life of the infant. Studies have shown 

that this is associated with short-term consequences such as high infant mortality and childhood 

growth failure among survivors. ABW has a long-term risk in the form of high prevalence of 

adult coronary heart disease and type 2 diabetes. According lo Gluckman, this may be due to fetal 

or perinatal responses, which may include changes in metabolism, hormone production, and tissue 

sensitivity to hormones that may hinder the relative development of various organs, resulting in 

persistent changes in physiologic and metabolic homeostatic set points. Low Birth Weight was 

also shown to have debilitating long-term consequences on childhood development, school 

achievement and adult capital, including achievement in height, economic productivity and birth 

weight of offspring. Low Birth Weight is caused by either a short gestation period (<37 weeks) or 

retarded intrauterine growth (or a combination o[ both). Eleven percent (11 %) of all newborns in 

developing countries like Nigeria are born at term with Low Birth Weight, a prevalence which is 

six times more than in developed countries. According to UNICEF, the prevalence of Low Birth 

Weight babies in Nigeria is 13.0 %. Pre-term birth, maternaJ age (<20 years and >35 years), stress 

during pregnancy, maternal under nutrition before pregnancy and first parity may lead to Lov, 

Birth Weight. Other evidence adduced by Bategeka shows that factors such as Low socio

economic status and use of services such as antenatal care and tetanus vaccination could influence 

birth weight positively. 

On the other band, the term macrosomia is used to describe a newborn with an excessive birth 

weight. Macrosomia prevalence in the developed countries is between 5% and 20% but an 

increase of 15%-25% has been reported in the past decades. However, in developing countries 

data for the changing prevalence of macrosomia are scarce. In one study in China researchers 

observed an increase from 6.0 % in 1994 lo 7.8 % in 2005. As the prevalence of diabetes and 
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oh�sily in \\'OlllL'll or t\•produ1;tiv1,; ugl' i11cr�usc in dcvdoping countries, a corr,.;sponding incrca.� 

in nrnc.·rosnmk liirlhs 

llHl) b� L'Xpl!dcd. I ligh prc-prcgnuncy weight or body mass index (BMJ), mother's cjge (20-

J4ycnrs) nn<l hcighl, cxccssi vc gcslulionnl wcighl gain, gcslalional and prc-gcslational diabetes 

mcllitus, post term pregnancy and male sex are found lo be associated with macrosomia. 

Abnormal birth weight (Low Birth Weighl and macrosomia) may contribute to the current and 

future burden of clu·onic diseases. Complications during delivery as a result of macrosomia can 

lead to additional hazards Lo the mother and newborn in resource scarce settings as compared to 

resource rich settings because of the restricted availability of emergency obstetric and other 

essential care. Therefore, the present study was aimed at contributing �o the understanding of the 

issues related to abnormal birth weight and to determine the related factors influencing it in 

Nigeria. 

Maternal characteristics have been variously shown lo impact on the progress and outcome of 

pregnancy, especially those related to birth weight and perinatal mortality. Such maternal factors 

like genetic endowment, socio-cultural, demographic, and medical conditions (e.g. hypertension. 

malaria. urinary tract infections, malnutrition and anaemia) are strongly associated ,vith foetal 

complications especially Low Birth Weight, prematurity and birth asphyxia all of which act 

individually or in concert with each other to increase neonatal and infant mortality. ln Nigeria. 

most births are unattended to by a trained birth attendant occurring at home or in settings outside 

the hospital. Even the few that come to the hospital book VCl) late ,,ith little or no window for 

effective intervention. 

However. not much is known about facto1s that affect infant \'veight gain rn early infancy. f nfant 

feeding is recognized as one of the most inllucntittl factors affecting \\l!tght gain. Re, ic,vs from 

various pat1s of the world have suggested :.1 prolccti\'e effect on c�1n.hovascular d1sca�cs tC\ D) 

risk profile from early initiation and prolonged brcastfoccl111g. ln addition, limited c, 1dcncc has 

shown that maternal characteristics such as postnatal depression and maternal eating habits 

influence infant weight gam and may predispose infants to wdght faltering. In fonts \\ ho gain 

wcigh1 rapidly during early infancy especially the first 2 ,,eeks of lite me nt im:r1.;•nscd ri ·k of 

childhood obesity and adult metabolic disease. Stclllcr er al., had d1.:monstmtcd that exec· i\ c 

weight gain during the first week or life in healthy European t\mericnn lonnul t fod int:mts \\U

associated with overweight 2-3 decades Inter. Thb observation they postulnkd mn) be rd.it d to 
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ob1..:sity in women of reproductive age increase in developing countries, a corresponding increase 

in macrosomic bi1ths 

may be expected. I ligh pre-pregnancy Vveight or body mass index (BtvII), mother's age (20-

34ycars) and height, excessive gestational weight gain, gestational and pre-gestational diabetes 

mellitus, post term pregnancy and male sex are found to be associated with macrosomia. 

Abnormal birth weight (Low Birth Weight and macrosomia) may contribute to the current and 

ruture burden of chronic diseases. Complications during delivery as a result of macrosomia can 

lead to additional hazards to the mother and newborn in resource scarce settings as compared to 

resource rich settings because of the restricted availability of emergency obstetric and other 

essential care. Therefore, the present study was aimed at contributing �o the understanding of the 

issues related to abnormal birth weight and to determine the related factors influencing it in 

Nigeria. 

Maternal characteristics have been variously shown Lo impact on the progress and outcome of 

pregnancy, especially those related to birth weight and perinatal mortality. Such maternal factors 

like genetic endowment, socio-cultural. demographic, and medical conditions (e.g. hypertension, 

malaria, urinary tract infections, malnutrition and anaemia) are strongly associated with foetal 

complications especially Low Birth Weight, prematurity and birth asphyxia all of which act 

individually or in concert with each other to increase neonatal and infant mortality. In Nigeria, 

most births are unattended lo by a trained birth attendant occurring at home or in settings outside 

the hospital. Even the few that come to the hospital book very late with little or no wjndow for 

effective intervention. 

However, nol much is known about facto1s that affect infant weight gain in early infancy. Infant 

feeding is recognized as one of the most inCTuential factors affecting weight gain. Reviews from 

various pmis of the world have suggested a protective effect on cardiovascular diseases (CVD) 

risk proftle from early initiation and prolonged breastfeeding. In addition, limited evidence has 

shown that maternal characteristics such as postnatal depression and maternal eating habits 

influence infant weight gain and may predispose infants to \\eight faltering. Infants who gain 

weigh1 rapidly during early infancy especially the first 2 weeks of life arc at increased risk of 

childhood obesity and adult metabolic disease. Stettler et al., had demonstrated that excessive 

weight gain during the first week of life in healthy European American formula fed infants \NUS 

associated with overweight 2-3 decades later. This observation they postulated may be related to 
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the programming of the developing brain or the endocrine system of the young infant. Thus it is 

important that studies are done to examine the factors associated with infant weight gain wilh a 

view of modifying them so as to reduce the risk of developing cardio,-ascular disease, 

malnutrition and other metabolic diseases in later life 

1.2 Problem Statement 

More than 20 million (15.5%) of all infants births worldwide are born with abnormal birth weight 

and 95.6% or these were in developing countries (NPC & ORC Macro, 2009). 

Low Birth Weight increases the morbidity and mortality in newborns and has largely contributed 

to the high Neonatal Mortality Rates (NMR) in the developing countries. The incidence of Low 

Birth Weight in developing countries ranges from 5% to 33% with an average of 16.5% which is 

more limn double the rate of 7% noted in developed regions. The average incidence rate of Low 

Birth Weight in Nigeria is I 2%. Eleven percent (11 %) of all newborns in developing countries are 

born at term with Low Birth ·weight, a prevalence which is six times more than in developed 

countries. On the other hand, Macrosomia prevalence in the developed .cotmtries is between 5 % 

and 20% but an increase of l 5%-25% has been reported in the past decades, which is solely 

driven by an ascenclance of maternal obesity and diabetes (Henriksen el al, 2008). However, in 

developing countries data for the changing prevalence of Macrosomia are scarce, in one study in 

China (Lu Y ct al, 2005), researchers observed an increase from 6.0% in 1994 to 7.8% in 2005. 

ln Port Harcourt, Nigeria, study shows that Macrosomia prevalence is 14.65%. Th.is is a clear 

manifestation of the double burden of malnutrition phenomenon, which is increasingly becoming 

a public health problem in developing countries where maternal under-nutrition coexists with 

maternal over-nutrition. Abnormal birth weight (low birth weight and macrosom.ia) may 

contribute to the cmTent and future burden of chronic diseases. Complications during delivery as a 

result of macrosomia can lead to additional hazards to the mother and newborn in resource scarce 

settings as compared to resource rich settings because of the restricted availability of emergency 

obstetric and other essential care. Therefore, the present study was aimed at contributing to 

understanding of the issues related to abnormal birth weight. The aim of this stud) was to 

determine the prevalence of abnormal birth weight (low birth weight and macrosomia) and related 

factors sucb as socio-economic status and demographic characteristics of mothers in U1e 

developing countries like Nigeria and Ghana. 
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One or the salient slogans of the World Health Organization (WHO) is ·'Children's health is 

tomorrov/s wealth.'' The concern for children's health and survival. finds expression in the 

continuous monitor by \,VHO of abnormal birth weight worldwide as a public health indicator 

(UNICEF and WHO, 2004). 

Approximately, thirty million children world·wide arc born with abnormal birth weight every year, 

representing 23.8% of all births (WHO, 2009). Infants weighing 2000-2499 g al birth arc 4 times 

more likely to die during their first 28 days of life than infants who weigh 2500-2999 g, and 10 

times more likely to die than infants weighing 3000-3499 g Low birth weight infants are 5 times 

more likely than normal birth weight infants to die later in the first year and account for 20 

percent of post neonatal deaths. (Judith & laura, 2000). 

1.3 Justification of the Study 

The justification for this study is that most research on bi1ih weight outcomes in Nigeria have 

focused mainly on identifying risk factors of clinical/medical importance (01 ubukola, 20 I 1 ). The 

factors fo1 abnom,al birth weight are yet to be completely understood even though abundant 

research has been conducted to ascertain the underlying factors. Although abno1mal birth weight 

is considered as a multifactorial disease, most of the risk factors are preventable before 

pregnancy. 

Abnormal bi1th weight (Low Birth Weight and Macrosomia) may contribute to the current and 

future burden of clu·onic diseases. Complications during delivery as a result of Macrosomia can 

lead to additional hazards to the mother and newborn in resource scarce settings as compared to 

resource rich settings because of the restricted availability of emergenc) obstetric and other 

essential care. Macrosomia is seen as an important risk factor for prenatal asphyxia. death, and 

shoulder dystocia, and mothers of babies with Macrosomia arc at an increused nsk of caesarean 

section, prolonged labor, postpartum hemorrhage, and perinatal trauma. \Vith the general 

improvement in the sociocconorn1c status or the Nigerian populace, the 111c1dcnce of fetal 

Macrosomia and its attendant compltcat1ons are expected lo nse. l here 1 s  a need for mcrcascd 

documentation of the determinants and outcome of pregnancies complicated by fetal t-vhlcrosomia 

in this environment, thus necess1talmg this study. To <letcrmme the prevalence ol abnomml birth 

weight. Findings from the study will pro\ idc useful info1111ation to policy makers for the design of 

appropriate public health interventions. 
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Bi1·tl1 vveigl1t is a powe1·fi.1l 1J1·edicto1· of it1fa11t grovvtl1 a11cl s111·vival. A 11 i11fa11l bo1·n "''itl1 a low

bi1·tl1 weigl1t begi11s li1c i111111ediately ,1t a disadva11tage a11cl faces ext1·e111ely poo1· st11·,,ival rates. 

App1·oxi111ately., eve1·)' ten seco11cls ai1 i11fa11t bo1·11 i11 clevelo1Ji11g cou11t1·ies dies f1·01n diseases or 

infectio11s tl1at ca11 be att1·ib11ted to lovv bi1·tl1 weigl1t. 

Des1)ite tl1at, tl1e1·e is i111p1·ove111e11t i11 .111ate1·11al a11d cl1ild lJealtl1 se1·vices in clevelopi11g count1·ies 

i11cll1di11g S11clru1, yet lligl1 JJ1·evale11ce of ab1101·111al bi1·tI1 weigl1t l1as bee11 doc11111e11ted. Tllis d1·aws 

tl1e 1·esea1·cl1e1·s' atte11tion to i11vestigate about tl1e 1·isl( facto1·s associated witJ1 abnor111aJ birtl1

weigl1t ru1d to IJ1·ovicle s01ne 1·eco111111e11dations to in11J1·ove tl1e sit11atio11. 

Ab1101·mal bi1·tl1 weigl1t affects a Jru·ge 1111111be1· of' bi1·Ll1s a1111ua]ly and is 011e of t]1e leading l1ealtl1

problen1s of tl1e wo1·ld. ,.fl1e facto1·s tl1at cat1si11g ab1101·n1al bi1·tl1 weigl1t a1·e so 1nru1y a11d vary fi:on1 

011e con11nunit)1 to anotl1e1· ru1d tl1e)' 111ay be i11te1·depende11t 011 eacl1 otl1er. Tl1erefo1·e, tl1e present 

study was ain1ed at co11n·ib1Lti11g to u11de1·sta11di11g of ll1e isst1es related to abno1·111al bi1tl1 vveigl1t . 

1.4 Objectives of tl1e stucly 

• 

Tl1e b1·oad objective of this study is to exa1ni11e t]1e facto1·s associated vvitl1 ab1101mal birth weigl1t 

(lo\v birth \Veigl1t a11d n1ac1·0s01nia) i11 Nige1·ia. 

The Specific objectives: 

Tl1e specific objectives of tl1is study a1·e to: 

i) Deter1ni11e tl1e p1·evaJe11ce of ab1101·111al birtl1 weigl1t i11 Niger·ia.

ii) Dete1n1i11e tl1e matc 1·11al '->ocio-de111ograpl1ic a11d eco110111ic factors associated witl1

ab1101·n1al bi11l1 weigJ1 L a111011g 11evvbo1·n i11 Nigc1·ia. 

iii) Ide11lif)' tl1e 111aternal bio1JJ1ysical cl1a1·aclc1·isLics a11d foetal-relalecl facto1·s associated witl1

abnorn1al bi1·tl1 weigl1l i11 Nige1·ia t1si11g NDJ IS 2013 

• 
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• 

CI-IAPTER TWO

LITERATURE REVIE\V 

2.1 l11t1·odt1ctio11 

By goi11g ll11·0L1gl1 tl1c availabJe lite1·att11·e 011 1·esearcl1 1·elating to birtl1 vveigl1t .. it is obse1·ved l]1at a 

vast 111ajo1·ity of 1·esea1·cl1e1·s l1avc 1·e1Jo1·ted tl1e 1·eJationsJ1ip betvvee11 a ve1·y v\1idc spect1·t1n1s of' 

f,1cto1·s associated witl1 cl1ild bi11l1 wcigl1t. 'fl1ese facto1·s 111ay be classified as de1nog1·a1JI1ica I, 

11l1ysical, tJsycl1osocial, 11ut1·itio11al, bel1aviot11·al, p1·evious obstet1·ic l1isto1·)1, 1no1·bidit)· dt11·i11g 

}J1·eg11a11cy a11cl a11te11atal ca1·e. De111og1·apl1ic facto1·s pe1·tai11 to tl1e age, 1·eligio11, JJlace of 1·esidencc, 

socio-eco110111ic status (i11co111e, educatio11 a11d occupatio11). Tl1e pl1ysica] faclo1·s i11clt1de tl1e 

n1ale1·11al l1eigl1t, 1J1·e-prcg11a11cy wei gl1 l, }Jale1·11al l1eigl1 t a11d weigl1t. N t:.1t1·itio11al facto1·s consist of 

food i11Lalce as well as weigl1t gai11 dt1ri11g tJ1·eg11a11c)'· Psycl1osocial facto1·s co1111J1·ise of tJ1e

JJsycl1ological 111alce-LIIJ of tl1e 1notl1e1· dt1ring }J1·eg11a11cy as well as tJ1e social facto1·s l1aving an 

effect 011 tl1e 111otl1c1·. I-Iealtl1 bcl1aviot11·s affecti11g bi1·tl1 vveigl1t i11clt1de s111ol(i11g as well as passive 

s111ol<.ing a11d 1Jl1ysical activity. P1·evious obslet1·ic l1islo1·)' e11co111passes tl1e details of previous 

p1·eg11at1cics as ,,vcll as a11y }Jrevious adverse ot1tco111es. iVIate1·11al 11101·biclity duri11g pr·eg11ru1cy 

cl1eclcs fo1· ge11e1·al 11101·bidit)1 01· any episodic iJ lness du1·i11g JJ1·eg11ru1cy a11d any sig1lifica11t 

co1111Jlicatio11 du1·ing IJ1·eg11a11cy. A11te11atal cai·e focL1ses 011 tl1e 111ontl1 of" i11itiation as well as the 

11u111be1· of visits a11d qt1ality of tl1e care. 

Tl1e faclo1·s associatecl witl1 ab1101·111al bi1·tl1 vveigl1t a1·e 111ate1·11al age, JJlace ol' 1·eside11ce, socio

eco110111ic slat t1s, l1e1·edita1·y factors, 1nate1·11al psycl1osocial st1·ess, l1ealtl1 bel1aviot1rs, 111ate1·11al 

11t1tJ·itio11al stat11s, n1orbidit11 cluri11g JJreg11a11cy, a11te11atal ca1·e Lttilizatio11 a11d pl1ysical factoi·s 

i11clucle tl1e 111ate1·nal l1eigl1l, JJ1·e-p1 ·eg11,111cy weigl1t, pate1·11al l1eigl1t and vveigl1t. Tl1ese facto1·s can 

be 1·eviewed as follo,¥s: 

2.2.1 Mate1·11al Age 

Mate1·11al age is co11side1·ed to be a very i1111Jo1·ta11t as1Ject i11 ll1e a1·ea of bi1·tl1 weigl1t studies. 

Le1J1Je1·L et al. (1986) i11 a stt1dy co11dt1ctcd a111011g aclolescents and olde1· 1notl1ers i11 Nevv Yoi·l( 

re1Jo1·ted 111ate1·11al age as a sigi1ifica11L JJ1·ediclo.r of birtl1 \.\1eigl1L. Viegas et al. (1989), based 011 a , 
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study conducted in Singapore validated a quadratic relationship between birth weight and 

maternal age. Fraser et al. (1995) found that a younger maternal age conferred an increased risk 

for abnormal birth weight. Feleke and Enquosclassic (1999) reported that age of the mother had a 

significant impact on birth weight. A study by Abel ct al. (2Q02) discovered a U-shaped 

relationship between age and abnormal birth weight. In India, Bisai et al. (2006) found maternal 

age group to be a significant factor in determining birth weight. Gage et al. (2009) reported that 

maternal age significantly influences the bi1th weight distribution in a study from 8 populations in 

New York Stale. Considering the effect of religion on birth weight, Ward (1987) reported, in a 

study conducted in Vienna, that religion did not influence birth weight whereas Dhall and Bagga 

(1995) revealed a significant effect of religion on birth weight among babies born in North India, 

even though both studies supported the effect of maternal age on birth weight. 

2.2.2 Place of Residence 

The impact of the place of residence on birth weight has been studied. For instance, Antonisami et 

al. (1994) compared 2 birth cohorts separated by a gap of 20 years in South India and found that 

even though the increase in mean birth weight and decrease in the percentage of abnormal birth 

weights over the years was greater in rural area compared to urban, yet rural newborns were lower 

in birth weight compared to their urban counterparts. Larson et al. (1997) in a study in United 

States showed that residence in a non-metropolitan county was not found to be associated with an 

increased risk of abnormal birth weight. Hillemeier et al. (2007) detailed nu-al areas further as 

large rural city-focused areas and more rural areas compared to urban areas and found that 

abnormal birth weight risk is associated with some but not all types of rural areas when compared 

to urban communities. Auger el al. (2009) concluded that rural relative to urban area as well as 

low socio-economic status (represented by maternal education) as having an association with 

abnormal birth weight. 

2.2.3 Socio-Economic Status (SES) 

Socio-economic status (SES) mainly comprises of factors relating to education, occupation and 

income. Parker et al. ( 1994) found that maternal and paternal education levels vverc the best 

overall predictors of reproductive outcomes like birth weight. Low SES was seen to be 

significantly related lo abnormal birth weight in a study by Deshmukh et al. (1998) conducted in 
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an urban area in India. A study in Thailand by Tuntiscranec ct al. (1999) observed that among the 

SES indicators, only family income co1Telatcd with birth weight. 

Ra<lhakrishnan ct al. (2000) stated that low maternal SES was the principal determinant of 

abnormal birth weight baby in a stud) done in Kcrala, India. Nicolaidis ct al. (2004) in a 

retrospective cohort study done in Washington State concluded that paternal education was 

associated with birth weight. Singhammer et al. (2005) revealed that the family's SES a decade 

prior to giving birtli was not significantly associated"' ith birth weight. 

Zek.a ct al. (2008) suggested a greater likelihood of reduced birth weight among the socially 

disadvantaged group. 

2.2.4 l-Icrcditary Factors 

Langhoff - Roos et al. (1987) studied the relation between hereditary factors with birth weight 

and concluded that maternal and paternal birth \\eights were poor predictors of infant birth 

weight. But, Alberman el al. (1992) in their stud) on the intergenerational effects on birth weight 

found a direct association between parental and offspring birth weight. Emanuel cl al. (l 992) 

supported the view of a multigcnerntional influence on birth weight, passed on through the 

maternal line. A study from India conducted by Tvlavalankar el al. (1994) showed that allributable 

risk for abnormal birth weight contributed by low maternal weight was much more than that by 

low maternal height. Karim and Mascie - Taylor ( 1997) in their study from Bangladesh 

confirmed that mother's weight al term was the best predictor of birth weight. Rao et al. (2001) in 

a study from Karnatalrn, India revealed that pre pregnancy weight and maternal height were 

independently associated with birth weight. Gourangie and Ahmed (2007) using a regression 

model slated that pre-pregnant weight had direct positive linear relationship with the birth weight. 

Agnihotri ct al. (2008) studied 2 birth cohorts in India and suggesled that both maternal and 

paternal birth weights are strong determinants of offspring birth weight. Maternal weight belov. 

45 kgs was found lo be a significant risk factor for abnormal birth weight by Sharma el al. (2009). 

Analysis of the II National Family Health Survey conducted in India in 1998-1999, by 

Dharmalingam el al. (20 l 0) revealed that mother's body mass index is more pervasive across 

India than other factors on birth weighl. 
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2.2.5 Maternal Psychosocial Stress

There is a growing area of studies concerned with maternal psychosocial stress and the effect on 

birth weight. Work related stress was seen to be nn important factor in the determination of birth 

weight, especially for those women who did not want to remain in the work force, thus 

emphasizing the need for personal motivation and physical impact of work lo be cvaluatccl, as 

suggested by Homer et al (1990), while Hedegaard el al. ( 1993) stated that psychological distress 

docs not influence fetal growth. Peacock et al. ( 1995) demonstrated the effect of adverse social 

circumstances having a negative effect on birth weight. 

llashim and Moawecl (2000) in a study among Saudi women fotmd that increasing amount of 

stress during pregnancy increased the risk of abnormal birth weight babies. Sable and Wilkinson 

(2000) suggested that interventions among pregnant women, assessing perceh ed stress and 

attitudes towards pregnancy, have the potential lo improve pregnancy outcome. Walker and Kim 

(2002) studied the psychosocial tlu-iving late in pregnancy and found that it was not related to 

birth weight. Patel and Prince (2006) revealed that maternal psychological morbidity was 

independently associated with abnormal birth weight. 

2.2.6 lleaHh Behaviours 

Health behaviours affecting birth weight include habits like smoking, presence of passive 

smoking and also physical activity. Exposure to passive smoke has been seen to be significantly 

related to abnormal birth weight in an American study by Marlin and Bracken ( 1986). In a study 

by Rubin cl al. (1986), the effect of passive smoking on birth weight was found to be greatest in

the lower social classes. The main environmental cause of variation in birth weight was found to 

be smoking by Brooke et al. (1989). Mathai el al. (1992) reported that passive smoking was 

associated with a decrease in birth weight, even after adjusting for other vaiiables known to affect 

birlh weight. Pivarnik (1998) stated that moderate to vigorous activity throughout pregnancy 

enhanced birth weight, except severe regimen which could result in decreased birth weight. 

Reduction in smoking frequency to less than eighl cigarettes per day was suggested in a study by 

England et al. (2001). A specific finding in a study by Gupta and Sreevidya (2004) relates to an 

average reduction or I 05 grams in birth weight \\ ith smokeless tobacco use. Regarding ph}sicaJ 

activity, Goel et al. (2004) studying the adverse health effects of exposure to environmental 

tobacco smoke, or passive smoking, suggested that there appeared lo be a dose response 

relationship between the quantum of smoke inhaled and the magnitude of weight reduction in the 
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reduction of birth weight. Again, V ahdaninia et al. (2008) reported, based on a retrospective study 

from Iran, that smoking during pregnancy was a significant determinant of abnormal birth weight. 

2.2.7 Maternal Nutritional Status 

Nutritional status as well as weight gain of the mother during pregnancy has been studied as an 

important component of prenatal health. Balanced protein energy supplement was also suggested 

by Merialdi et al. (2003) as a part of fetal weight improvement, especially in populations with high 

prevalence of under nutrition. 

A study in Mexico by Ran1akrishnan et al. (2003) found that multiple micronutrient 

supplementation during pregnancy did not lead to greater birth weight than does iron-only 

supplementation. Kramer (2003) stated that abnormal birth weight in developing countries was 

primarily caused by low gestational weight gain due to low energy intake. A regression model by 

Mathule et al. (2005) found that third trimester exposure to hungry season was an indicator of 

abnorn1al bi1th weight. Joshi et al. (2005) suggested improvement in maternal nutrition during 

pregnancy for reducing abn01mal birth weight newborns. A study conducted by Rao et al. (2007) 

in Haryana, India revealed that low calorie intake in the third trimester of pregnancy was associated 

with abnormal birth weight. 

Previous obstetric history encompasses the details of previous pregnancies as well as history of 

adverse outcomes. Seidman et al. (1988) observed that birth weight increased with increasing birth 

order. Hirve and Ganatra (1994), in an Indian based cohort study, reported that the odds associated 

with abnormal birth weight decreased with increasing parity. Miller (1994) also concluded that first 

born infants fared worse than infants of higher birth orders. Kapilashrami et al. (2000) noted a 

higher incidence of abnormal birth weight among infants born to primiparas. Rousham and Gracey 

(2002) in a study from Australia, concluded that the only significant predictor of abnormal birth 

weight was a previous history of having a abnom1al bi1th weight baby. Boo et al. (2008) 

demonstrated that nulliparity and previous history of having a abnorn1al birth weight baby had a 

significant influence on birth weight. Brown et al. (2008) showed that previous abortion was a 

significant risk factor for abnormal birth weight and the risk increased with the increase in the 

number of previous abortions. Anitha et al. (2009) found that parity and a history of abnormal bhth 

weight were predictors of birth weight. 
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2.2.8 Maternal Morbidity during Pregnancy 

Morbidity or illness that affects the mother during pregnancy also has an effect on the fetal birth 

weight. Schieve et al. (1994) observed that exposure to urinary tract infection during pregnancy 

elevated the risk for abnormal birth weight baby. Sheehan (1998) used a structural equation model 

to demonstrate that the mother's history of medical risks shows an independent influence on birth 

weight. Stekettee et al. (2001) reviewed studies between 1985 & 2000 and stated that malaria during 

pregnancy led to a population attributable risk ranging from 8 -14% for abnormal birth \\1eight. 

Badshah et al. (2008) stated that presence of anaemia in the mother was significantly associated 

with abnormal birth weight baby. Rulisa et al. (2009) in a study conducted in Rwanda, found that 

birth weight is not directly influenced by malaria. 

2.2.9 Antenatal Care Utilization 

Antenatal care is an essential component of prenatal health, having a significant influence on birth 

weight. Malik et al. (1997) noted that antenatal visits independently affected the birth weight of the 

newborn. Sinha (2006) in a study conducted in an urban slum in Delhi, India stated that the 

incidence of abnormal birth weight was lower in the area than the country, due to antenatal care 

utilization. 

Raatikainen et al. (2007) concluded that non or under-attendance for antenatal care is associated 

with elevated risk of abnonnal birth weight. Tayie and Lartey (2008) revealed that early antenatal 

care is crucial to favourable pregnancy outcomes including birth weight. 

The review in the area of biith weight estimation also reveals a set of studies based on the ultrasound 

scan measurements of the foetus. The scanning parameters are considered for the inherent relations 

and the overall implication for birth weight. There are formulas proposed with different parameters 

as well as combination of the parameters. Majority of the studies resort to regression analysis for 

providing estimates to be used in the prediction of birth weight. A formula containing measurements 

of fetal head, abdomen and femur was proposed by Hadlock et al. (1984). It was shown by Wong 

et al. (1985) that the Campbell's equation based on abdominal circumference provides higher 

accuracy and precision in predicting fetal weight. Majority of the studies show femur length as 

playing a major role, like the studies conducted by Robe1ts et al. (1985), Hill et al.(1985), Warsof 

et al. (1986), Y arkoni et al. (1986), Vintzileos et al. (1987), during the later part of 80' s. During the 

early 90's, there were few studies reported from different places on the use of femur length for the 
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estimation of birth weight like those of Ferrero et al. (1994), Scott et al. (1996). Studies during the 

early 2000's relying on femur length were Honarvar et al. (2001) and Venkat et al (2001). 

However, a lot of studies have been reported centering on Hadlock's formula, some of them claim 

superiority over Hadlock's and some of try to evaluate Hadlock's in different situations. Hebbar 

(2003), Kurmanavicius et al. (2004), Donma et al. (2005) are some of the papers justifying the 

application of Hadlock's formula. From the evaluation side, there are studies in 90's that critically 

evaluate Hadlock's equation or use Hadlock's equation as the central point and provide some 

modifications to it like Sharnley and Landon (1994), Mongelli and Gardosi (1995). Sato et al. 

(1985) used multiple regression for the estimation of birth weight by ultrasonic measurements from 

several growth parameters. Rose and McCallum (1987) proposed a simplified model with a 

comparison to Shepard-Warsof model. Seeber et al. (1987) provide an exponential model with 

gestational age for the estimation of fetal weight in the third trimester. A comparison of various 

methods using ultrasonic scan measurements for estimating fetal weight is made by Jackson et al. 

(1990) and a new formula is presented. Stratton et al.( 1996) provide an interesting study by actually 

conducting a verification of the different types of models, using infant's weight immediately after 

birth. Smith et al. (1997) co1Toborate the finding of Stratton J et al in the use of abdominal 

circumference for birth weight estimation. Studies like those of Chauhan et al. (1998), Chein et al. 

(2000), Pressman (2000) have compared the accuracy of predicted birth weight by the gestation 

adjusted projection method. There are studies comparing clinical and ultrasound estimation of fetal 

weight by Rogers et al. (1993), Mehdizadeh et al. (2000), Titapant et al. (2001), Baum et al. (2002), 

Nahum and Stanislaw (2003). Yoshida et al. (2001) stated that sonographic detennination of fetal 

growth from 20 weeks of gestation onwards seemed to be correlated with birth weight deviation. A 

logistic model was proposed by Habib (2002) that predicts normal birth weight in terms of placental 

diameter and thickness. Gull et al. (2002) studied the variation among sonographers on the 

estimation of birth weight. A review paper by Dudley (2004) compares the ultrasound estimation 

of fetal weight methods. A linear regression model is given by Isobe (2004) for estimation of fetal 

body weight using ultrasound. A stepwise regression analysis based on fractional polynomials with 

the scan parameters was used to estimate sex specific fetal weight by Schild et al. (2004). A very 

important question was raised and answered by Romano-Zelekha et al. (2005) regarding the use of 

population specific methods for birth weight estimation without depending on a uniform method

everywhere. 
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In a multi-level analysis study of the link between antenatal care and birth weight, the study 

documented that adequate use of antenatal care during pregnancy leads to higher birth weights 

among infants and by extension better health for infants (A witi, 2014 ). 

2.3.0 Influence of Maternal Height on Fetal Weight 

Increasing maternal height influences fetal birth weight positively. Many studies vouch to it. In 

Arhus Munidpal Hospital, Risskov, Denmark frequency for "light-for-date" was significantly 

higher in babies of short mothers than in control (15.4 % and 5.6 % respectively). In this study, 

relative risk of a "light-for-date" baby in short mother was 2.8. 

In Nepalese women, an increase in the number of abnormal birth weight was found when mothers' 

height decreased. The incidence was 45.45 % among women less than 140cm height group, to 28.08 

% in the 140-144cm group, 19.62 % in the 150-154cm group and 12.78 % in 155-160cm group. 

Desai, Hazra and Trivedi rep01ied increased abnormal birth weight among short statured mothers 

of Baroda, India. Identical result was found among Maltese women. 

In a study conducted to detennine the prevalence of abnomrnl birth weight and its association with 

maternal factors, Desmukh et al. recognized an association between abnonnal birth weight and 

mothers below 144cm in height. In another Indian study, less than 145cm height was significantly 

more common an1ongst the mothers of abnonnal birth weight babies. Dhall and Bagga found that 

among Indian women bi1ih weight of babies increased with increasing maternal height. It was 

observed that the birth weight in mothers< 145cm tall and between l 45-l 50cm were 155g and 3 7 g 

less than those of the reference category. In Tamil Nadu, India, Karnaladoss et al. found that the 

rate of abnonnal birth weight was high for mothers with < 145cm (29.7 %) than mothers with 

�145cm (24.2 %). It was noticed that mothers with< 145cm height had 1.32 times risk of giving 

birth to abnonnal birth weight in comparison to mothers> 145cm in height. 

Among Tanzanian women 10.1 % abnormal birth weight babies belonged to the group of short 

statured mothers, whereas only 6.5 % belonged to tall women.

In Nigeria, Dawodu and Laditan observed a significant relationship (p < 0.001) benveen the

mothers' height and the incidence of abnom1al birth weight. The incidence was 9.1 % among short 

statured women and 4.0 % among tall mothers. Wright found that in the plateau region of Nigeria, 

short statured mothers had the largest number of abnonnal birth weight babies. 

Max Mongelli observed that though birth weight is detennined by multiple interrelated factors, 

maternal height is an important and significant variable with a p value of< 0.005. 
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In a multi-level analysis study of the link between antenatal care and birth weight, the study 

documented that adequate use of antenatal care during pregnancy leads to higher birth weights 

among infants and by extension better health for infants (Awiti, 2014). 

2.3.0 Influence of Maternal Height on Fetal Weight 

Increasing maternal height influences fetal birth weight positively. Many studies vouch to it. In 

Arhus Municipal Hospital, Risskov, Denmark frequency for "light-for-date" was significantly 

higher in babies of short mothers than in control (15.4 % and 5.6 % respectively). In this study, 

relative risk of a "light-for-date" baby in short mother was 2.8. 

In Nepalese women, an increase in the number of abnormal birth weight was found when mothers' 

height decreased. The incidence was 45.45 % among women less than 140cm height group, to 28.08 

% in the 140-144cm group, 19.62 % in the 150-154cm group and 12.78 % in 155-160cm group. 

Desai, Hazra and Trivedi rep011ed increased abnormal birth weight among short statured mothers 

of Baroda, India. Identical result was found among Maltese women. 

In a study conducted to detennine the prevalence of abnormal birth weight and its association with 

maternal factors, Desmukh et al. recognized an association between abnormal biI1h weight and 

mothers below 144cm in height. In another Indian study, less than 145cm height was significantly 

more common amongst the mothers of abnormal birth weight babies. Dhall and Bagga found that 

an1ong Indian women birth weight of babies increased with increasing maternal height. It was 

observed that the birth weight in mothers< 145cm tall and between 145-150cm were 155g and 37g 

less than those of the reference category. In Tamil Nadu, India, Kamaladoss et al. found that the 

rate of abnonnal birth weight was high for mothers with< 145cm (29.7 %) than mothers with 

�145cm (24.2 %). It was noticed that mothers with< 145cm height had 1.32 times risk of giving

birth to abnormal bilih weight in comparison to mothers > 145cm in height. 

Among Tanzanian women 10.1 % abnonnal birth weight babies belonged to the group of short 

statured mothers, whereas only 6.5 % belonged to tall women.

In Nigeria, Dawodu and Laditan observed a significant relationship (p < 0.001) between the

mothers
, 
height and the incidence of abn01mal birth weight. The incidence was 9 .1 % among short

statured women and 4.0 % among tall mothers. ·wright found that in the plateau region of Nigeria,

short statured mothers had the largest number of abnormal bi11h weight babies.

Max Mongelli observed that though birth weight is dete1mined by multiple interrelated factors,

maternal height is an important and significant variable with a p value of< 0.005.
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The proportion of newborn with normal birth weight rises with the maternal height. About 70 % of 

babies of women 160cm or more in height were of normal birth weight according to a study. Nearly 

half of the babies of 150-159cm tall women were of normal birth weight, but two-third of the 

newborn were abnonnal birth weight when maternal height was below 150cm. 

The height of the mother is a well-known predictive index of perinatal mortality and morbidity. A 

high incidence of abnormal birth weight infants has been shown in mothers with height less than 

140cm. Since there is a high perinatal mortality in abnormal birth weight infants, height has an 

indirect influence. However, WHO meta-analysis shows only an OR of I. 7 for abnormal birth 

weight, which is not very significant. 

2.3.1 Maternal Weight and Fetal Weight 

Maternal weight gain within recommended paran1eters reduce the risk of adverse outcome. 

According to Vlillian1s (1997), low weight gain is associated with preterm or otherv.rise abnormal 

bilih weight infants. A significant increase in perinatal mortality was observed when the maternal 

weight gain was 5.0kg or less. In addition it was observed that the incidence of abnormal birth 

weight increased significantly in mothers with weight gain of 5kg or less when preterm birth was 

excluded. 

According to \VHO meta-analysis, weight attained at different lunar months has significant ORs 

for predicting fetal birth weight. Chadha et al. found an increase of 150g in fetal birth weight with 

every kg rise in maternal weight gain. Kamaladoss et al. demonstrated that the rate of abnormal 

birth weight was high for mothers whose gestational weight at third trimester was:$ 50kg (68.6 %) 

than mothers whose gestational weight was > 50kg (31.4 %). 111is was significantly high (p < 

0.001). Dhall and Bagga repo1ted that babies of mothers weighing< 50kg were 87g lighter than

those between 5 I-60kg. A similar observation was made by Desmukh et al.

In a study in Tanzania, maternal post-delivery weight less than 45kg had an OR of2.03 for abnormal

birth weight. To find out pregnancy hazards associated with low maternal body mass indices, a

study was conducted by Cattanach et al. at Mater :Misericordiae Mothers' Hospital, South Brisbane.

The results showed significant evidence to support the view that underweight women are at greater

risk of obstetric hazards. An OR of 2.26 and 2.16 was found for birth weight < 1500g and < 2500g

respectively for underweight women.
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A strong positive correlation exists between maternal health and reproductive performance, and 

weight gain during pregnancy. Higher incidence of prematurity or dismaturity and increased 

perinatal mortality show a close association with poor weight gain during pregnancy. 

2.3.2 Multinon1ial Logistic Regression Model and Abnormal Birth Weight 

In a multinomial logistic regression study, mothers who had not attended antenatal care were found 

to have more than a double likelihood of delivering low birth weights compared to those attended 

a minimum of four antenatal visits. In addition, mothers who had not had formal education, those 

of rural residence, those of low socio-economic status, those who gave birth to a male infant and 

multiple births were more likely to deliver a low bu.th weight baby (Omedi et al, 2015). 
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3.1 Study Design 

CHAPTER THREE 

METHODOLOGY 

This study used a secondary data set. The data was obtained from the 2013 Nigeria Demographic 

and Health Smvey (NDHS). This is a cross-sectional study with data on various subjects such as 

household population, fertility levels, fanuly planning, infant mortality, maternal health etc. 

3.2 Study Population 

The 2013 Nigeria Demographic Health Survey (NDHS) consist of a nationally representative 

sample of 28,596 women between the ages of 15-49 years were individually interviewed. All

women were from selected households or women who spent the night before the survey in the 

selected households were eligible for individual interviews. 

3.3 Sample Design 

The 2013 NDHS is the fifth Demographic and health survey in Nigeria. A national representative 

sample of 40, 320 households were selected. All women age 15-49 who were either permanent 

resident of the household or visitors present in the household at the night before the survey were 

eligible to be interviewed. 

Nigeria is divided into 36 states and each state is further divided into local government areas (774 

LGAs). Nigeria lies on the west coast of Africa between latitudes 4°16' and 13°53' north and 

longitudes 2°40' and 14°41' east. It occupies approximately 923,768 square kilometers of land 

stretching from the Gulf of Guinea in the Atlantic coast in the south to the fringes of the Sahara 

Desert in the north. The territorial boundaries are defined by the republics of Niger and Chad in the 

north, the Republic of Cameroon in the east, and the Republic of Benin in the west. Nigeria is the 

most populous country in Africa and the 14th largest in land mass The country's 2006 Populatlon 

and Housing Census placed the country's population at 140,431,790. 

The 2013 Nigeria Demographic and Health Survey (NDHS) was implemented by the National 

Population Com.mission. It is the fifth in the series of Demographic and Health Surveys conducted 

so far in Nigeria; previous surveys were conducted in 1990, 1999, 2003, and 2008. 
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3.4 Inclusion criteria 

The inclusion criteria include mothers who gave birth to a child 5 years before the interview and
aged 15-49 years who were either permanent residents or visitors present in the household on the
night before the survey conducted. 

3.5 Exclusion criteria 

Subjects with missing values for any of the studied variables were excluded from this study. 

3.6 Dependent variables 

The dependent variable Birth Weight was grouped into 3 categories: 

Category 1: Low Birth \\!eight (Birth weight< 2.5kg) 

Category 2: Normal Bi1ih Weight (Biiih weight> 2.5kg < 4.0kg) 

Category 3: High Birth Weight (Birth weight> 4.0kg) 

3.7 Independent variables 

i) Socio-demographic factors: Maternal age, place of residence, maternal educational level, wealth

index, region, Antenatal visits, maternal smoking, religious background, marital status. 

ii) Socio-economic factors: Accessibility to health care facility, maternal occupation, maternal health

status and environmental exposures. 

iii) Maternal biophysical characteristics: Maternal Body Mass Index, Parity, age at first birth, number

of previous births, number of pregnancies, preceding birth interval, family size, desired family size. 

iv) Foetal - related factors: Twin children, child's sex, multiple gestation.

v) Maternal lifestyle: Antenatal care (timing of first ANC visit, number of ANC visits, tetanus injection),

maternal smoking. 

3.8 DATAMANAGEMENT 

All data analysis was done using SPSS 20. Individual data was extracted from the NDHS 2013

dataset. The data was directly extracted from the children file, a subdivision of the data set dedicated

to children, s data and all that affects them. Frequency and percentages \\ ere used to describe various 

dependent and independent vanables. Bivariate analysis \\as done to calculate the association and 

relationship between variables and abnormal birth weight. 
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3.9 Multinon1ial Logistic Regression 

Multinomial logistic regression (often just called 'multinomial regression') is used to predict a 

nominal dependent variable given one or more independent variables. It is sometimes considered 

an extension of binomial logistic regression to allow for a dependent variable with more than two 

categories. As with other types of regression, multinomial logistic regression can have nominal 

and/or continuous independent variables and can have interactions between independent variables 

to predict the dependent variable. Multinomial logistic regression can also be used for ordinal 

variables, but you might consider running an ordinal logistic regression instead. It is a multi

equation model, similar to multiple linear regression. Multinomial regression analysis uses the 

concept of probabilities and k-1 log odds equations that assume a cut-off probability 0.5 for a 

category to happen. The practical difference is in the assumptions of both tests. 

The assumptions are: 

I. The dependent variable should be measured at the nominal level.

2. The ordinal independent variables must be treated as being either continuous or categorical.

3. The independence of observations and the dependent variable should have mutually

exclusive and exhaustive categories.

4. There should be no multicollinearity. multicollinearity occurs when you have two or more

independent variables that are highly correlated with each other. This leads to problems with

understanding which variable contributes to the explanation of the dependent variable and

technical issues in calculating a multinomial logistic regression. Determining whether there

is multicollinearity is an important step in multinomial logistic regression.

5. There needs to be a linear relationship between any continuous independent variables and

the logit transfonnation of the dependent variable.

6. There should be no outliers, high leverage values or highly influential points.

In Multinomial logistic regression, K possible outcomes, running K -1 independent binary logistic

regression models, in which one outcome is chosen as a "pivot" and then the other K -I outcomes

are separately regressed against the pivot outcome.
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1n 
Pr(Yi = 1) =
Pr(Yi = K) 

Pi.Xi ------------------------------ (1)

1n 
Pr(Yi = 2) _ 

Pr(Yi = K) - Pz.X; -------------------------------- (11)

I Pr(Yi = k-1) Il-'--�-A 
Pr(Yi = K) - pk-J .Xr ---------------------------- (III) 

Exponentiate both sides and solve for the probabilities:

Pr (Yi= 1) = Pr (Yi = K)el31 .xi

Pr (Yi = 2) = Pr (Yi = K)e 132 xi 

------------------- (iv) 

-------------------- (v) 

Pr (Yi= K-1) = Pr (Yi= K)el3k-i.x, --------------------- (vi)

Considering the fact that the sum of the probabilities of all K is one; 

Pr(Yi = K) = rk-\ l3k.xi
l+ k=1 e 

Therefore, for other probabilities; 

. ef31.xl 

Pr(Y1 = 1) = �k-1 131<.xl 
1+ L..k=1 e 

• el3k-1.xl 

Pr(Y1 = K-l)= 
�k-1 pk.xi 

1+ L..k=1 e 

--------------------- (vii) 

-------------------------- (v111) 

---------------------------- (ix) 

For th.is study, th.is model v.rill be used. For the dependent variables, Y, is in 3 categories, that is,

Low Birth Weight category, Normal Birth Weight category and High Birth Weight category.

Y1 = Low Birth Weight category (Bi1ih weight< 2.5kg)

Y2 = Normal Birth Weight category (Bilih weight >2.5kg < 4.0kg)

Y3 = High Birth Weight category. (Birth weight> 4.0kg)

p; = the independent variables

The second category would be used as the reference.
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3.10 Conceptual Framework of Abnormal Birth Weioht
0 

In order to determine the association between various factors and abnormal birt11 weight a

conceptual framework similar to that described by Magadi was adopted °'1agadiet al, 2004). Under

thls framework, we hypothesized that abnormal birth weight was likely to be contributed by the

following categories of factors, namely; socio-demographic and economic factors, and service

accessibility, maternal health care and general health care behavior, maternal health status including

the mother's nutritional status, and newborn factors. Other factors that include woman's health 

behavior e.g. cigarette smoking and exposure to environmental contaminants were similarly 

examined on the basis of findings from previous studies. 

These factors may influence abnonnal birth weight either directly or indirectly. A number of factors 

which do not show direct associations with unfavourable birth outcomes contribute to these 

outcomes indirectly through intermediate factors. Socio-demographic, reproductive behaviour and 

service accessibility do not have direct association but are Jinked to unfavourable outcomes through 

antenatal care. Antenatal care is the central link between various socio-demographic and 

reproductive factors and birth outcomes. 

The socio-demographic factors are also lik.ely to influence pregnancy outcomes through maternal 

health care and maternal health status. Appropriate maternal health care has been found to prevent 

adverse pregnancy outcomes for the mother and the baby and the woman's health has a dramatic 

impact on the quality oflife and productivity, and the life of the newborn, the most important being 

her nutritional status (Maga.diet al, 2000a). 
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Socio-demographic/Economic 
Factors: 

0 Wealth index 
0 smoking 
0 Education attainment 
0 Occupation 

Mnternnl Biophysical Characteristics 
SI 

r----------�.,_ 0 Age at I birth 

0 Region 
0 Occupation 
0 Marital Status 
0 Place of residence 

1 

Maternal Nutrition 
0 Malnutrition 
0 Low/High pregnancy weight gain 

Foetal-related Factors 

0 Sex of child 
0 Multiple births 
0 Inadequate Foetal Nutrition 

1 

Birth outcome 

D Premature birth 
D Size of baby at birth 
D Caesarean section 

0 Parity 
0 MMit;:il �f;:it11� 

Infectious/Parasitic Disease 
r O Malaria 

D nthPr TnfPf'tinnc: 

Antenatal Care Attendant 
0 Doctor 
0 Midwife/Nurseffraditional/None 

Content and Quality 
D Knowledge of Pregnancy complication 
D Where to seek help 
D Took Malaria Drugs 
D Took Iron Syrup 
0 Weight and Height taken 
D Given Tetanus Iniection 

,Ir 

Fig 1: The inter-relationship among various variables is shown in the flow chart below.
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CHAPTER FOUR 

RESULTS 

4.1 Socio-demographic characteristics

,The·total number of respondents is 28,596. The mean age of the respondents was 29.45±6.92years:
.' · Fourteen Thousand Three Hundred and Eighty Seven (50.3%) g�ve birth to male children while 

1:4209 (49.7%) have female children. The majority of the respondents, Twenty Seven Thousand 
, · · Seyen Hundred and Seventy Four (97.1 %) gave birth to singleton while 822 (2.9'.¼) have twin. 

· Eighteen thousand nine hundred and eleven (66: 1 %) of the sampled women were urban. Thirteen
thousand one pundred and five (45.8%), the majority had no formal education while 5836 (20.4%)

. 
. 

were of primary educatim1, 7818 (27.3%)
° 

were of secondary education, while 1837 (6.4%) were of
higher education. Majority (44.6%, n= I 2740) were pbor followed by those who were rich (34.1 %,
n= l 0086) and the middle class were (20.2%, n=5770) .. Twenty Seven thousand Two Hundred and
Sixty Four (95.3%) of the mothers were married, 550 (I .9%) were Single, 331 (1.6%) were div01:ced
while 451 (1.6%) were widowed. Majority, twenty thousand five hundred and four (99.7%) of the·
mothers were not smoking, white 92 (0.3%) were smokers. Eight thousand Seven hW1dred and sixty
(30.6%) of the mothers were from North-West, followed by 5856 (20.5%) from North-East, 4286
(15.0%) from the North-Central, 3643 (12.7%) from South-West, 3498 (12.2%) from the South-

. . .

South and 2553 (8.9%) from the South-East.
.The mean birth weight of the baby was 3.24±0.76, with 3143(11.1%) reporting having a low birth
weight baby, 22134 (77.4%) having normal birth weight baby and �319_(1 l.6%) having high birth
. 

weight baby respectively. Majority of the mothers (53.5%, n=l 5296) had attended 4 antenatal visits
or 1'nore while some mothers (12.6%, n=3613) had attended between 1 to ·3 antenatal visits.

. 
. 

. 
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CHAPTER FOUR 

RESULTS 

4.1 Socio-demographic characteristics

·The·total number of respondents is 28,596. The mean age of the respondents was 29.45±6.92years .
.' · Fourteen Thousand Three Hundred and Eighty Seven (50.3%) g�ve birth to male children whil� 

l�i09 (49.7%) have female children. The majority of the respondents, Twenty Seven Thousand
· · Seven Hundred and Seventy Four (97.1 %) gave birth to singleton while 822 (2.9%) have twin.

. . 
.

· Eighteen thousand nine hundred and eleven (66: 1 %) of the sampled women were urban. Thirteen
thousand one Jmndred and five (45.8%), the majority had no formaf education while 5836 (20.4%)

. 
. 

were of primary education, 7818 (27.3%)
°

were of secondary education, while 1837 (6.4%) were of
higher education. iv1ajority (44.6%, n=12740) were pbor followed by those who were rich (34. l %,
n=l 0086) and the middle class were (20.2%, n=5770) .. Twenty Seven thousand Two Hundred and
Sixty Four (95.3%) of the mothers were married, 550 (1.9%) were Single, 331 (1.6%) were divor:ced
while 451 (1.6%) were widowed. Majority, twenty thousand five hundred and four (99.7%) of the·
mothers were not smoking, whiie 92 (0.3%) were smokers. Eight thousand Seven hundred and sixty
(30.6%) of the mothers were from North-West, followed by 5�56 (20.5%) from North-East, 4286
(15.0%) from the North-Central, 3643 (12.7%) from South-West, 3498 (12.2%) from the South-

South and 2553 (8.9%) from the South-East.
. . .

.The mean birth weight of the baby was 3.24±0.76, with 3143(11.1%) reporting having a low birth-
. .

weight baby, 22134 (77.4%) having normal birth weight baby and �319 (11.6%) having high birth 
. 

. 

. 

weight baby respectively. Majority of the mothers (53.5%, n= l 5296) had attended 4 antenatal visits 
or 1'nore while some mothers (12.6¾, n=3613) had attended between. 1 to ·3 antenatal visits. 

. . 
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Tabl.e 4.1: Frequency distribution of categorical background characteristics of the respondents (N = 28596)
Characteristics 

. 

Child's sex 

Male 

Female 

Twin 

No 
Yes 

Maternal age group (years) 

<20 

20-29 

30-39 

40-49 

Maternal education level 

No education 
Primary 

Secondary 
Higher 

Marital status 

Single 
Married 

Widowed 
Divorced 

Maternal BMI (kg/m2) 

Underweight 
Normal 

Over weight/Obese 
Maternal smoking 

No 
Yes 

Preceding birth interval 

<18 

18-36 

>36

Antenatal visits 
1-3 

>=4 
Parity 

1 

2-4 

�5 
Wealth index 

Poor 

· Frequency

14387 

14209 . 

27774 

822 

1349 

13549 

10814 

2884 

13105 

5836 

7818 

1837 

550 

27264 

331 

451 

2453 

18694 

7449 

28504 

92 

1856 

16382 

10358 

9687 

3613 

15296 

3393 

13731 

11472 

12740 

23 

. 
-

. 
-

Percentage 

50.3 

49.7 

97.1 

2.9 

4.72 

47.38 

37.82 

10.09 

45.8 

20.4 

27.3 

6.4 

1.9 

95.3 

1.2 

1.6 

8.6 

65.4 

26.0 

99.7 

0.3 

6.5 

57.3 

36.2· 

33.9 

12.6 

53.5 

11.9 

48.0 

40.1 

44.6 
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Middle 

Rich 

Place of residence 

Rural 

Urban 

Region 

North-Central 
. .

North-East 

North-West 

South-East 

South-South 

South-West 

Birth Weight_ 

Low (<2.Skg) 

Normal (>= 2.5<4kg) 

. High (>4kg) 

5770 

10086 

9685 

18911 

4286 

5856 

8760 

2553 

3498 

3643 

3143. 

22134 

3319 

24 

. . 

. . 

20.2 

35.3 

33.9 

66.1 

15.0 

20.5 

30.6 

8.9 

12.2 

12.7 

11.1 

77.4 

11.6 
. 
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4.2 Association between the Maternal Socio-Demographic and Economic Factor, and 

Birth Weight. 

Table 4.2 shows the association between the Maternal Socio-Demographic and Economic Factor, 

and the ABW. TI1e following variables had significant simple associations with the Abnormal Birth 

Weight. These variables are maternal age (p < 0.0001), maternal educational level (p < 0.0001), 

marital status (p < 0.0001), wealth index (p < 0.0001), place of residence (p < 0.0001), region (p <

0.0001) and Antenatal visits (p < 0.0001), while maternal smoking (p = 0.021) had no significant 

association with Abnormal Birth Weight. 
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Table 4.2: Association of Matern I S · o 
· · · a oc10- emograph1c and Econom1c Factor with Abnormal 

Birth Weight. 

Variable 

Maternal age group (years) 
Low, n (%) 

<20 212 (21.3) 
20-29 1626 (13.7)
30-39 1063 (3.72)
40-49 242 (9.5)

Maternal education level 
No education 1773 (13.1) 

Primary 60] (10.8)
Secondary 651 (9.6) 

Higher 118 (8.9) 
Marital status 

Single 92 (16.7) 
Man·ied 3010 (11.1) 

Widowed 24 (7.3) 
Divorced 17 (3.8) 

Wealth index 
Poor 1719(13.5) 

Middle 649 (11.2) 
Rich 775 (7.7) 

Place of residence 
Rural 763 (7.9) 

Urban 2380 (12.6) 

Region 
North Central 519 (12.1) 

North East 751 (12.8) 

North West 1156 (13.2) 

South East 158 (6.2) 

South South 334 (9.5) 

South West 225 (6.2) 

Maternal smoking 
No 3126(11.0) 

Yes 17(18.5) 

Antenatal Visits 
None 1285 (13.3) 

1-3 450 (1.6)

�4 1408 (9.2) 

Birth weiuht 

Normal, n {%) 

1000 (64.8) 
10368(75.4) 
8487 (29.68) 
2261 (78.0) 

9877 (75.8) 
4597 (77.8) 
6186 (78.7) 

1474 (78.4) 

411 (74.7) 
21108 (77.4) 
249 (75.2) 
366 (81.2) 

9628 (75.6) 
4507 (78.1) 
7999 (79.3) 

7670 (79.2) 
14464 (76.5) 

3303 (77.1) 
4433 (75.7) 
6657 (76.0) 
2029 (79.5) 
2755 (78.8) 
2957 (81.2) 

22064 (77.4) 
70 (76.1) 

7305 (75.4) 
2760 (9.7) 
12069 (78.9) 

26 

High, n {%2 

137 (13.9) 
1537 (10.9) 
1264 (11.3) 
381 (12.1) 

1455 (11.2) 
638 (11.4) 
981(11.7) 
245 (12.7) 

47 (8.6) 
3146 (11.5) 
58 (17.5) 
68 (15.1) 

1393 (10.9) 
614 (10.6) 
1312 (13.0) 

1252 (12.9) 
2067 (10.9) 

464 (10.8) 
672 (11.5) 
947 (10.8) 
366 (14.3) 
409 (11. 7) 
461 (12.7) 

3314 (11.6) 
5 (5.4) 

1097 (11.3) 
403 (11.2) 
1819 (6.4) 

x
2 df P-Yalue 

85.519 6 < 0.001 

193.90 6 < 0.001 

62.88 6 < 0.001 

210.55 4 < 0.001 

157.20 2 < 0.001 

238.98 10 < 0.001 

7.76 2 0.021 

109.29 4 <0.001 
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4.3 Multinomial Logistic Regression model of Maternal Socio-Demographic and Economic

Factor with related to Abnormal Birth Weight.

Table 4.3 shows the multinomial logistic regression models of Maternal Socio-Demographic and

Economic Factor with related to Abnormal Birth Weight. The following factors were associated

with low birth weight babies: women of age group 20-29 years were 1.49 times more likely to have

low birth weight babies [AOR= 1.49, 95%CI=l .29-1.73]. Women with no educational level were 1.42

times more likely to have low birth weight babies [AOR=l.42, 95%CJ=l .13-1.77]. Single mother were 1.82 

times more likely to have low birth weight babies [AOR= 1.82, 95%CI= 1.42-2.32]. Women with middle 

wealth index were I.IS times more likely to have low birth weight babies [AOR=J.15, 95%CI= 1.01-

1.31].Women living in the rural area were 0.87 times less likely to have low birth weight babies [AOR=0.87, 

95%C1= 0.78- 0.97]. Women in the North-Central Region were 1.70 times more likely to have low birth 

weight babies [AOR=I .70, 95%CI=l .43-2.02]. 

On the other hand, maternal age, maternal educational level, marital status, maternal smoking, 

region, place of residence, were not statistically significant to having high birth weight babies. 

However, women of age group 30-39 were 0.87 times less likely to have high birth weight babies 

[AOR=0.87, 95%Cl= 0.77- 0.99]. Also, women with middle wealth index were 0.86 times less likely to 

having high birth weight babies (AOR=0.86, 95%CI= 0. 76- 0.96]. Mothers that do not attend Antenatal Care 

(ANC) were not statistically significant. 
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Table 4.3: Multinomial Logistic Regression of Maternal Socio-Demographic and Economic 

Factor with related to Abnormal Birth Weight. 
Variable Low BW vs. Normal BW 

Maternal age group 
(years) 

OR 195% CJJ AOR (95% CI) 

< 20 l.98 [ l.62, 2.42] ** 
20-29 J .46 [1.27, 1.69]**
30-39 1.17 [1.01, 1.36]**
40-49 l

Maternal education level 
No education 2.42 [ l  .85, 2.72]** 

Primary 1.63 [1.33, 2.01]** 
Secondary 1.32 [1.07, 1.61]** 

Higher l

Marital status 

Wealth index 

Single l.57 [1.25, 1.97]*
Widowed 0.68 [0.44, 1.03] 
Divorced 0.33 [0.20, 0.53]** 
Married 1 

Poor 1.84 [1.68, 2.02]* 
Middle 1.49 [1.33, 1.66]* 

Rich l

Place of residence 

l.73 [1.41, 2.12]*
l.49 [1.29, 1.73]**

1.27 [1.09, l.47]**
l 

1.42 [1.13, I. 77]* 
1.25 [l.00,1.55] 
1.08 [0.88, 1.33] 
1 

1.82 [1.42, 2.32]* 
0.83 [0.54, l .27] 
0.33 [ 0.20, 0.53]** 
1 

1.21 [1.06, 1.38]* 
1.15 (1.01, l.31]* 
1 

High BW \'S. Normal BW 
OR f95% CI] AOR f95% CI) 

0.81 (0.66, 1.00] 
0.88 [1.62, 2.42]* 
0.88 [O. 78, I .00] 
1 

0.89 [0.77, 1.03] 
1.63 [1.33, 2.01]* 
0.95 (0.82, 1.17] 
l 

0.77 (0.57, 1.04] 
1.56 (1.17, 2.08]** 
1.25 [0.96, 1.62] 
I 

0.88 [0.81, 0.96]* 
0.83 [O. 75, 0.92]* 
1 

0.86 [0.70, 1.07] 
0.88 [0.78, 1.00] 
0.87 [0.77, 0.99]* 
l 

1.03 [0.86, 1.23] 
0.91 [O. 77, 1.08] 
1.00 [0.85, 1.16] 
1 

0.76 [0.55, 1.04] 
1.50 [1.12, 2.01]* 
1.27 (0.97, 1.65]* 
l 

0.91 [0.81, 1.04] 
0.86 [0.76, 0.96]* 
1 

Rural 0.60 (0.55, 0.66]* 0.87 [0.78, 0.97]* 1.14 [1.06, 1.23]* 1.07 [0.97, 1.17] 

Urban 1 I 1 1 

Region 
North Central 2.07 [1.75, 2.43]** 

North East 2.23 [l.90, 2.60]** 
North West 2.28 (1.97, 2.65]** 
South East 1.02 (0.83, 1.26] 

South South 1.59 [1.34, 1.90]** 
South West I 

Maternal smoking 
1.71 [1.01, 2.92]* 

I 
Antenatal visits 

Yes 
No 

None 0.66 [0.61, 0.72]**

1-3 0.93 [0.83, 1.04]

2: 4 l

*P<0.05, **P<0.001

1.68 [1.42, 1.99]** 
1.57 (1.32, 1.87]** 
1.56 [1.32, 1.85]** 
1.00 [0.81, 1.24] 
1.41 (1.18, 1.70]** 
l 

l.91 [1.21, 3.26]* 
1 

0.72 (0.66, 0.78]** 
0.95 [0.84, 1.06] 

I 

28 -

0.90 (0.78, 1.03] 
0.97 [0.86, 1.1 OJ 
0.91 [0.81, 1.03] 
1.16 [1.00, 1.34] 
0.95 [0.83, l. l OJ 
I 

0.48 [0.19, 1.18] 
1 

1 .00 (0.93, 1.09] 
0.97 [0.86, 1.1 OJ 
l 

0.96 [0.83, 1.11] 
1.03 [0.89, 1.19] 
0.96 [0.83, 1.1 l J 
l.17[1.01, 1.36]*

1.00 [0.87, 1.16]
I

0.46[0.19, 1.14] 
I 

0.96 (0.89, 1.04] 
0.96 [0.85, 1.09] 
1 
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4.4 Association of Maternal biophysical characteristics and foetal-related factor with 
Abnormal Birth Weight. 

Table 4.4 shows the association between the maternal biophysical characteristics and foetal related 

factor with abnormal biJ.ih weight. The following variables had significant simple associations with 

the Abnormal BiJ.ih Weight. These variables are maternal BMI (p < 0.0001), Child's sex (p < 

0.0001) and Twin children (p < 0.0001). However, preceding birth interval (p = 0.638) and parity 

(p= 0.375) were not significantly associated with abnom1al birth weight. 
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4.4 Association of Maternal biophysical characteristics and foetal-related factor with 
Abnormal Birth Weight. 

Table 4.4 shows the association between the maternal biophysical characteristics and foetal related 

factor with abnom1al birth weight. The following variables had significant simple associations with 

the Abnormal Birth Weight. These variables are maternal BMI (p < 0.0001), Child's sex (p < 

0.0001) and Twin children (p < 0.0001). However, preceding birth interval (p = 0.638) and parity 

(p= 0.375) were not significantly associated with abnonnal birth weight. 
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Table 4.4 Association of Maternal biophysical characteristics and foetal related factor with 
Abnormal Birth ,veight. 

Variable Birth weight x
z df P-value 

Low, 11 {%} Normal, 11{%} High, n {%} 
Maternal BMI (kg/m2) 197.08 4 < 0.001 

Underweight 361 (14.7) 1845 (75.2) 247(10.1) 
Normal 2246 (12.0) 14411 (77.1) 2037 (10.9) 

Over weight/Obese 536 (7.2) 5878 (78.6) 1035 (13.9) 

Child's sex 77.04 2 < 0.001 

Male 1350 (9.4) 11317 (78. 7) 1720 (12.0) 
Female 1793 (12.6) 10817 (76.1) 1599 (11.3) 

Twin 289.11 2 < 0.001 

No 2906 (10.5) 21592 (77.7) 3276 (11.8) 

Yes 237 (28.8) 542 (65.9) 43 (5.2) 

Preceding birth interval 2.54 4 0.638 

<18 194 (10.5) 1433 (77.2) 229 (12.3) 

18-36 1815(11.1) 12650 (77.2) 1917 (11.7) 
4.24 4 0.375 Parity 

1 403 (11.9) 2594 (76.5) 396 (11.7) 

2-4 1498 (10.9) 10666 (77. 7) 1567 (11.4) 

�5 1242 (10.8) 8874 (77.4) 1356 (11.8) 
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4.5 Multinomial Logistic Regression of Maternal biophysical characteristics and foetal 

related factor with Abnormal Birth Weight. 

Table 4.5 shows the multinomial logistic regression models of maternal lifestyle and biophysical 

characteristics with related to Abnormal Birth Weight. The table indicated that the following factors 

were associated with low birth weight babies. Maternal BMI (Obese) were 0.62 times less likely to 

have low birth weight babies [AOR=0.62, 95% CI=0.56-0.69]. Female children were 1.39 times 

more likely to be low birth weight babies [AOR= 1.39, 95% CI=l.29-1.50]. Twin children were 3.24 

times more likely to be low birth weight babies [AOR=3.24, 95% CJ=2.77-3.80]. 

On the other hand, Obese women were 1.26 times more likely to have high bi1ih weight babies [AOR= 1 .26, 

95%CI=l.16-1.36]. Child's sex were of no statistical significant to high birth weight babies while 

twin children were 0.52 times less likely to be high birth weight babies [AOR=0.52, 95%CI=0.38-

0.71]. 
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Table 4.5 Multinomial Logistic Regression of biophysical characteristics and foetal related 

factor with Abnormal Birth Weight. 

Variable 

Maternal BMJ (kg/m2)

Underweight 

Over weight/Obese 

Normal 

Child's sex 
Female 

Male 
Twin children 

Yes 
No 

*P<0.05, **P<0.001

Low BW vs. Normal BW 
OR f95% CIJ AOR (95% ClJ 

1.26 [1.11, 1.42]** 1.22 [1.08, 1.38]** 

0.59 [0.53, 0.65]** 0.62 [0.56, 0.69]** 
1 ] 

1.39 [1.29, 1.50]** 1.39 [1.29, 1.50]** 
1 l 

3.25 [2.78, 3.80]** 3.24 [2.77, 3.80]** 
1 I

32 

High BW vs. Normal BW 

OR (95% Cl) AOR (95% CIJ 

0.95 [0.82, 1.09] 0.94 [0.82, 1 .09] 

1.25 [1.15, 1.35]** 1.26 [1.16, 1.36]** 

] 1 

0.97 [0.90, 1.05] 0.97 [0.90, 1.05] 
] ] 

0.52 [0.38, 0.71]** 0.52 [2.77, 3.80]** 
1 1 
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4.6 Final Multinomial Logistic Rea · · · · . oress1on mveshgatmg the determinant of Abnormal Birth
Weight. 

Table 4-6 shows the reSults of the final multinomial logistic model. Based on this model, the
following factors were associated with low birth weight of babies: Child's sex (female) were 1.40

times more likely to be low biiih weight babies than male children [AOR=l.40, 95%CI=1.30-1.52].

Twin children were 4.02 times more likely to be low birth weight babies [AOR=4.02, 95%CI=3.41-

4. 74]. Women of Age group 20-29 were 1.36 times more likely to have low birth weight babies

[AOR=l.36, 95%CI=I. l 8-1.58). Mother with no level of education were statistically significant to

having low birth weight babies. Single mothers were I. 77 times more likely to have low birth

weight babies [AOR=l.77, 95%CI=l.38-2.26]. Women that were smoking were 2.42 times more

likely to have low birth weight babies [OR=2.42, 95%CI=l.41-4. l 8]. Women living in the ruraJ

place of residence were 0.88 times less likely to have low birth weight babies [AOR=0.88,

95%CI=0.79-0.98). Women in the North-Central region were 1.70 times more .likely to have low

birth weight babies [AOR=l.70, 95%CI=l.43-2.02].

However this model also indicates that the following factors were associated with H igh Birth
, 

Weight babies: Twin children were 0.50 times less likely to be high birth weight babies [AOR=0.50,

95%CI=0.36-0.68]. Widow women were 1.50 times more likely to have high birth weight babies

[AOR=l.50, 95%CI=I. l 2-2.00]. Middle wealth index women were 0.87 times less likely to have

High Birth Weight babies [AOR=0.87, 95%CI=0.78-0.98]. Women living in the South East were

1.18 times more likely to have High Birth Weight babies [AOR=l.18, 95%CI=l.01-1.37].
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4.6 Final Multinomial Logistic R · · · · . egress1on mvestigatmg the determinant of Abnormal Birth
Weight. 

Table 4.6 shows the results of the final multinomial logistic model. Based on this model, the
following factors were associated with low birth weight of babies: Child's sex (female) were 1.40

times more likely to be low birth weight babies than male children [AOR=l.40, 95%CI=l.30-1.52J.

Twin children were 4.02 times more likely to be low birth weight babies [AOR=4.02, 95%CI=3.41-

4.74]. Women of Age group 20-29 were 1.36 times more likely to have low birth weight babies

[AOR=l.36, 95%CI=l.18-l.58]. Mother with no level of education were statistically sigruficant to

having low birth weight babies. Single mothers were 1. 77 times more likely to have low birth 

weight babies [AOR=l.77, 95%CI=l.38-2.26]. Women that were smoking were 2.42 times more 

likely to have low birth weight babies [OR=2.42, 95%CI=1.41-4.18]. Women living in the rural 

place of residence were 0.88 times less likely to have low birth weight babies [AOR=0.88, 

95%CI=0.79-0.98]. Women in the North-Central region were 1.70 times more .likely to have low 

birth weight babies [AOR=l.70, 95%CI=l.43-2.02]. 

However this model also indicates that the following factors were associated with High Birth
, 

Weight babies: Twin children were 0.50 times less likely to be high birth weight babies [AOR=0.50,

95%CI=0.36-0.68]. Widow women were 1.50 times more likely to have high birth weight babies

[AOR=l.50, 95%CI=l.12-2.00]. Middle wealth index women were 0.87 times less likely to have

High Birth Weight babies [AOR=0.87, 95%CI=0.78-0.98]. Women living in the South East were

1.18 times more likely to have High Birth Weight babies [AOR=l.18, 95%CI=l.01-1.37].
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4.6 Final Multinomial Louistic R · · · · • 
b egress1on mvestigating the determinant of Abnormal Birth

Weight. 

Table 4.6 shows the results of the fin 1 wt· · 1 1 · · 
d d 

· a m mom1a og1st1c mo el. Base on this model, the
following factors were associated with low birth weight of babies: Child's sex (female) were 1.40
times more likely to be low bn1h weight babies than male children [AOR=l .40, 95%CI=l .30-l .52].

Twin children were 4.02 times more likely to be low birth weight babies [AOR=4.02, 95%CI=3.41-

4.74]. Women of Age group 20-29 were 1.36 times more likely to have low birth weight babies

[AOR=l.36, 95%CI=l. l 8-1.58]. Mother with no level of education were statistically significant to 

having low birth weight babies. Single mothers were 1. 77 times more likely to have low birth 

weight babies [AOR=l.77, 95%CI= l.38-2.26]. Women t11at were smoking were 2.42 times more 

likely to have low birth weight babies [OR=2.42, 95%CI=1.41-4.18]. Women living in ilie rural 

place of residence were 0.88 times less likely to have low birth weight babies [AOR=0.88, 

95%CI=0.79-0.98]. Women in the North-Central region were 1.70 times more .likely to have low 

birth weight babies [AOR=l.70, 95%CI=l.43-2.02]. 

However this model also indicates that the following factors were associated with High Birth 
' 

Weight babies: Twin children were 0.50 times less likely to be high birth weight babies [AOR=0.50,

95%CI=0.36-0.68]. Widow women were 1.50 times more likely to have high birth weight babies

[AOR=l .50, 95%CI=l.12-2.00]. Middle wealth index women were 0.87 times less likely to have

High Birth Weight babies [AOR=0.87, 95%CI=0.78-0.98]. Women living in the South East were

1.18 times more likely to have High Birth Weight babies [AOR=l.18, 95%CI=l.0l-1.37].
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Table 4.6: Final l\1ultinomial Logistic Regression Models investigating the determinants of 

abnormal birth weight 

Variable 

Child's sex 

Low BW vs. Normal BW
OR 195% CI] AOR [95% CJ] 

Female 1.39 [1.29, 1.50]** 1.41 [1.30, 1.52]** 
Male 1 1 

Twin 

Yes 3.25 [2.78, 3.80]** 

No 1 
Maternal age group 
(years) 

< 20 1.98 [1.62, 2.42]* 
20-29 1.46 [I .27, 1.69]*
30-39 1.17 [1.01, 1.36]*
40-49 1

Maternal education level 
No education 2.42 [l.85, 2.72]* 

Primary 1.63 [1.33, 2.01]* 
Secondary 1.32 [1.07, 1.61]* 

Higher 1 
Marital status 

Single 1.57 [1.25, 1.97]* 
Widowed 0.68 [0.44, 1 .03] 
Divorced 0.33 [0.20, 0.53]* 
Married I 

Maternal BMI (kg/m2) 
Underweight 1.26 [I. 11, 1.42]** 

Over weight/Obese 0.59 [0.53, 0.65]** 

Nonna! l

Maternal smolcing 

Yes 1.71 [1.01, 2.92]* 

Antenatal visits

Wealth index

No l

None 0.66 [0.61, 0.72]** 

1-3 0.93 [0.83, 1.04]

�4 I 

Poor J.84 [1.68, 2.02]*

Middle 1.49 [1.33, l 66]*

Rich I 
Place of residence

Rural 0.60 [0.55, 0.66]*

Urban 1 

4.07 [3.46, 4.80]** 

1 

1.73 [1.41,2.12]* 
1.49 [ 1.29, 1. 73)* 
1.27 [1.09, 1.47)* 
1 

1.42 [1.13,1.77)* 
1.25 [l.00,1.55) 
1.08 [0.88, 1.33) 
1 

1.82 [1.42, 2.32)* 
0.83 [0.54, 1.27] 
0.33 [ 0.20, 0.53]* 
l 

1.22 [1.08, 1.38]** 

0.62 [0.56, 0.69]** 

1 

2.45 [1.42, 4.22]* 
1 

0.95 [0.87, 1.05] 
1.01 [0.90, 1.14] 
I 

l 21 [1.06, I 38]*
1.15 [I 01, 1 31]*
1

O 87 [0.78, 0.97]* 

1 

34 

High BW vs. Normal BW 

OR 195% CI] AOR f95% CJJ 

0.97 [0.90, 1.05] 
1 

0.97 [0.90, 1.04] 
1 

0.52 [0.38, 0.71]** 0.50 [0.36, 0.68]** 

I 

0.8 l [0.66, 1.00] 
0.88 [ 1.62, 2.42)* 
0.88 [0.78, l .00] 
] 

0.89 [0.77, 1.03] 
1.63 [1.33, 2.01]* 
0.95 [0.82, 1.17] 
I 

0.77 [0.57, 1.04] 

1.56 [1.17, 2.08]* 
1.25 [0.96, l .62] 
l 

0.95 [0.82, 1.09] 

1.25 [1.15, 1.35]** 

1 

0.48 [O 19, 1.18] 
I 

1.00 [0.93, 1.09) 
0 97 [O 86, I. 1 OJ 
I 

0 88 (0 81, 0.96]* 
0 83 [0.75, 0.92)* 
I 

1.14 (1.06, l.23]* 
I 

0.86 [O. 70, 1.07] 
0.88 [0.78, 1.00] 
0.87 [0.77, 0.99]* 
] 

1.03 [0.86, l .23] 
0.91 [0.77, 1.08] 
1.00 [0.85, 1.16] 
I 

0. 76 [0.55, l .04]
1.50 [1.12, 2.01]*
1.27 [0.97, 1.65]*

0.94 (0.82, l 09] 

1.26 (1.16, 1.36]** 

I 

0 45 [0.18, 1.11] 
1 

0.91 (0.82, I 00] 
0.95 [0.84, 1.08] 
I 

0.91 (0.81, 1.04] 
0 86 [0.76, 0.96]• 
I 

1.07 [0.97, 1.17] 
) 
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Region 
No1ih Central 2.07 [1.75, 2.43]** 1.68 [1.42, 1.99]** 0.90 [0.78, 1.03] 0.96 [0.83, 1.11] 

Nmih East 2.23 [1.90, 2.60]** 1.57 [1.32, 1.87]** 0.97 [0.86, 1.1 OJ 1.03 [0.89, 1.19] 

North West 2.28 [1.97, 2.65]** 1.56 [1.32, 1.85]** 0.91 [0.81, 1 .03] 0.96 [0.83, 1.11] 

South East 1.02 [0.83, 1.26] 1 .00 [0.81, 1.24] 1.16 [ 1.00, 1.34] 1.17 [1.0 I, 1.36]* 

South South 1.59 [1.34, 1.90]** 1.41 [1.18, 1.70]** 0.95 [0.83, 1.1 OJ 1.00 [0.87, 1.16] 

South West 1 1 I l 

Maternal height (cm) 

0.97 [0.96, 0.98]** 0.99 [0.98, 0.99]** 1.00 [1.00, 1.01] 1.00 [0.99, 1.01] 

Maternal weight (kg) 
0.97 [0.97, 0.97]** 0.98 [0.98, 0.99]** 1.01 [1.01, I.OJ]** 1.01 [1.00, 1.01]* 

*P < 0.05, **p < 0.001
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CHAPTER FIVE 

DISCUSSION, CONCLUSION AND RECOMMENDATIONS 

5.1 Discussion 

Infants' birth weight and size at birth's Information is crucial to prevent the complications resulting 

from ABW. The prevalence of LBW and Macrosomia in Nigeria in this study were 11.1 % and 

11.6% respectively. The significant predictors of ABW were identified. Maternal age, maternal 

education level, marital status, Maternal BMI, ANC visit, Geopolitical zone, and maternal weight 

were significant predictors of ABW in Nigeria. The study was aimed at contributing to 

understanding of the issues related to abnorrnal birth weight. It was also to detennine the prevalence 

of ABW (low birth weight and macrosomia) and related factors such as maternal socio

demographic and economic characteristics, maternal biophysical and foetal-related factors in the 

developing countries like Nigeria. 

This study has shown that maternal age, child sex, marital status, maternal smoking status, wealth 

index, place of residence, and geopolitical zone were significantly associated with the birth weights 

of the infants. All the categories of maternal age, female child sex, twin children, smoker women 

and mothers who reside in rural areas were significantly associated with a higher percentage of 

infants with ABW. It is noted that higher level of education could improve the socio-economic 

status of the family and subsequently the odds for delivering ABW infants could be reduced. 

Education will guide the pregnant mothers to make decisions about their reproductive health and 

improve their interactions with the healthcare system. This study also have shown that the

educational level that is low were predictors of adverse birth outcomes, such as preterm birth and

ABW. 

The proportion of AB W children Ill the rural areas was higher than that of the urban areas in this

study. It could be due to the fact that rural women are more susceptible to poor diet, mfections

during pregnancy, and inadequate ANC facilities. The proportion of ABW was higher among

younger mothers compared to other age groups. Pregnancy at a young age is detnmental to the

health of both mother and the unborn child. Among teenage mothers, the ph)sical development of

the girl is still not complete. [ndeed, most of the younger mothers were unprepared, una,\are or

inexperienced. 

36 
AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

UNIV
ER

SI
TY

 O
F 

IB
AD

AN
 L

IB
RAR

Y



With regards to maternal lifestyle and biophysical characteristics, our study found that maternal 

height, maternal weight, BMI, and the frequency of ANC visits were significantly associated with 

the birth weights of the infants. The majority of the ABW infants were born to mothers who were 

late for their ANC registration. Inadequate ANC increases the risk of delivering AB\V infants. 

Access to high-quality ANC should be highlighted since it is not only enJ1ances the maternal health, 

but also creates opportunities for counseling and risk detection. Risk factors for ABW should be 

identified during ANC visits. Through this initiative, numerous opportunities exist during

pregnancy to minimize the risk of ABW. 

Pregnant mothers with twin pregnancies were more prone to having ABW babies. Twin pregnancy 

has been well-recognized as a risk factor for ABW, possibly because all the aspects related to fetal 

growth are shared between two fetuses. Pregnant women exposed to tobacco products were at high 

risk of delivering ABW babies. However, in the present study, smoking status was not found to be 

a significant risk factor for ABW. The number of smoking pregnant mothers in this study were very 

low. 

5.2 Conclusion 

Infom1ation on birth weight or size at birth is important for the design and implementation of 

programs aimed at reducing neonatal and infant mortality. The result of the cun-ent study had 

provided valuable information on the prevalence of ABW, the maternal socio-demographic and 

economic factors associated with ABW, the maternal biophysical and foetal-related factors related

to ABW and the significant risk factors associated with ABW infants, based on the recent national

survey in Nigeria. The findings from this study will provide insight for public health professionals

and policy makers to implement strategies or intervention programs to reduce the prevalence of

ABW in the future. 

However, ABW is influenced by a multiplicity of factors, the incidence of ABW could be reversed

'f al . k c. t s are detected earlier and appropriate prevention strategies are delivered to
1 matem ns 1ac or 

th hi I 
. 

k F om a public health perspective, it is an advantage that most of these factorse g 1-ns group. r 

can be modified. 

5 3 Recommendation· 
f this study it is recommended as follows:

Based on the outcome O 

---��----=::=:::========-
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i) There are still a numbe f c-. ti 
. . r o 1actors or ABW not studied m NDHS 2013 survey that should

be assessed in the future F t Iik 
· · ·· ac ors e poor maternal nutntlona] status dunng the antenatal 

period, hiSlory of abortio� pregnancy-induced hypertension, gestational age, and anemia

should be investigated in the future.

ii) Emphasis should be placed on counseling and suggested actions that would help reduce the

risk factors of ABW. 

iii) Promotion of care-seeking at all stages of pregnancy is crucial because the early detection

of at-risk pregnancies, together with intensive ANC will not only prevent the maternal 

morbidity and mo1tality but also give better foetal birth outcome. 

5.4 Limitations and strength of this Study 

i) This study is based on nationally representative household surveys that reflect every

locality in Nigeria.

ii) Data were pooled together to create large sample sizes of deaths reported within 5 years

preceding the surveys.

iii) Analyses were restricted to births within 5 years of each of the surveys to reduce recall bias

by mothers interviewed and to minimise bias that may have arisen from changes in

household characteristics.

iv) Newboins' dates of birth and death given by mothers may have been misreported-

particularly those that had occurred a few months or years before the survey. Causes of

death and medical conditions of children were unknown at the time of survey.
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