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ABSTRACT 

Majority of pregnancy related co1nplications and deaths can be prevented through the utilization 

of antenatal care (ANC) services. Utilisation of ANC service is measured througl1 number of 

visits made to l1ealth facilities. The 11umber of visits to an ANC facility is a count data and it is 

often modeled by the Poisson regression. However it is sometimes en·oneously used in situations 

where over dispersion of tl1e response variable exist i.e. variance exceeds the n1ean. Negative 

Binon1ial and Generalised Poisson regression models ai·e alternative models for estin1ating 

regression pru:amete1·s in the presence of over dispersion. Tlus study examined the pattern of 

ANC xiiutilizatio11, determined the factors that affect the optimum utilisation of ANC visits and 

compared Poisson, Negative Binomial and Generalized Poisson regression n1odels to determine 

the best statistical 111odel whicl1 describes tl1e utilisation of ANC visits. 

A nationally representative sample of won1e11 within reproductive age 15-49 years witl1in 

housel1olds i11 co11u11unities was obtained from tl1e Natio11al De111ographic and I-Iealtl1 Survey 

(NDHS) of 2013. The nu1nber of ANC visits and optin1al t1tilizatio11 defined as four or more 

ANC visits were outcon1e variables and otl1er explanatory variables include age, region, 

employn1ent status, wealtl1 i 11dex, l1t1sband' s/partner' s e111ployn1e11t statt1s, husba11d' s/partner' s 

educational level, place of residence and place of ANC. Bi11ary logistic regression was used to 

determi11e tl1e factors associated ,vitl1 optimal t1tilization, while tl1e Poisson, Negative Binomial 

and Generalized Poisson regression n1odels were also t1sed to deter111ine the factors associated 

"vith number of ANC visits. The best 1nodel was selected based on tl1e values of -2logL, AIC and 

BIC selection test/criteria. Analysis was done on SPSS versio11 20 and STAT A version 12. 

The mean age of the women was 29 years (SD=7.0), 49.2o/o l1ad no fom1al education and 23.5% 

belonged to the poorest wealth quintile. About 65% had at least one visit while 52.5o/o achieved 

optimum utilisation. Several factors were found to affect optimal utilization some of which 

include age; (35-49 )'ears) (OR=l.354, 95% CI: 1.093, 1.678), geopolitical zo11e; south west 

(OR= 4.396. 95° 0 CI: 3.493. 5.533), higher educational level (OR= 1.883, 95% CI: 1.359, 

2.610). Of the three regression models Generalized Poisson regression l1ad tl1e least; -2logL of 

81230.048. AIC=81282.048 and BIC=81475.433. Age; (35-49 years) (IRR= 1.142, 95% CI: 

1.053. 1.240), south \.vest geopolitical zone; (IRR=l .682, 95% CI: 1.589, 1.781) and rural place 

of residence. (IRR=O 910. 95% Cl: 0.874, 0.947) were amongst other factors as determinants of 

the number of A "'JC \-1sits. 

The factors associated with number of ANC visits include age, geopolitical zone, educational 

status. ,�ealth index. husband�s/partners educational and employment status. In ilie presence of 

o,,er dispersion. Generalised Poisson Regression was found to be tl1e best regression tnodel to 

estimate the factors v.1hich affect the number of ANC visits. 

Ke\· ,,·ords: Ante11atal care, optimum utilisation over dispersion, rnodcl selection 

\Vord count: 448 
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CHAPTER ONE 

INTRODUCTION 

I.I BACKGROUND

Maternal morbidity and mortality occur due to complications during pregnancy and child 

birth. Tl1ese pregnancy related issues contribute very rnuch to the overall ill health in the 

world. Tl1e World Health Orga11ization (WHO) estimates tl1at 1naternal mortality is over 500 

000 deaths per year and 99 percent of these occur in developing cot111tries. Maternal mortality 

ratio in African cot1ntries is 830 per I 00 000 live births while it is 24 per 100 000 in 

Et1ropea11 cou11tries (World 1-Iealth Report, 2005). Sub-Sal1aran Africa has 19 countries with 

this l1igl1 1nortality ratio. Maternal mortality ratio in Nigeria is 545 per I 00 000 live births, 

this indicates that Nigeria accot1nts for about 10 perce11t of the \VOrld's overall maternal 

n1ortalit). Maternal deatl1s also vary ,,vithin a country an1ongst its st1b popt1lation \Vitl1 l1igher 

deaths found a1no11g its rttral d\.vellers tl1a11 tl1e ttrban d,vellers (NOi IS, 2009; WI IO, 2005). 

lvlaternal mortality is an i1nportar1t pointer to 1naternal health and well-being of a country. 

The health and survival of a cl1ild� tl1e \velfare of a family is affected by maternal mortality 

and morbidity (Adamu, 201 l ). 

Maternal rnortality is defined b)' the World Health Organization (WHO, 2004) as ''tl1e death 

of a '"oman \\ hile pregnant or ,,,ithi11 42 days of a termination of a pregnancy irrespective of 

the duration and the site of the pregnancy, from any cat1se related or aggravated by the 

pregnancy or its management but not from accidental and incidental causes.'' 

The Iv1illennium Develop1nent Goal 5 (MDG 5) focuses on improving maternal health and 

reducing maternal mortality by 75 percent by 2015 from what it was in 1990, subsequently in 

2006 the introduction of a second target was included which is to achieve ttniversal access to 

reproducti,'e health facil 1ty b)' reproductive age women ( 15-49) by 2015 (Adamu. 2011 ). 

1ajorit) of maternal deaths occt1r as a result of major pregnancy related complications, these 

complications can be identified and managed promptly to ensure safety of ,vomen throughout 

the duration of pregnanC)': this is achievable through professional l1ealtl1carc <;er, rce-; 

obtainabJe jn an antenatal care facility (NARI-IS. 2013). 

Util1;,,..at1on of antenatal facility is ,neasured by tl1c nt11nber of vi its, ti111i11g or· till! , i it i1r1cl 

characteristics of users a,1d no,1 .. uscr . WI 10 reports tl1r1t lllcrc is fJR pcrccrll o, crnge ot 1t 
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least one visit to antenatal facility in industrialized countries ,vhile in developing countries it 

is 68 percent, the use of these facilities l1as an increment of 21 percent for developed 

countries and 4 percent for sub Sal1aran Africa bet\veen the year 1990 througl1 to 2000/200 I 

( WI-10 and L NICEF. 2003 ). 

In 2008 tl1e esti111ated 11umber of ,vo111e11 getting prenatal care was about 58 percent in 

Nigeria according to the World Bank, (20 13 ), these are the women who attended at least one 

visit connected to or during pregnancy and were attended to by a skilled healtl1 worker. The 

\Vomen in urban d,velling areas have a }1igher percer1tage than tl1ose in rural areas (Babalola 

et al.2013) 

Ante 11atal services are important in preventing cornplications \Vl1ere possible and any 

complications detected are referred for proper treatrnent. All \tV01nen sl1ot1ld have access to 

basic maternity care dt1ri11g prenatal period and delivery. Tl1e ante natal healthcare serves as 

an entry point for a wotnan into a l1ealtl1care facilit) � it f unctio11s as a I ink between a woman 

and her family to a formal l1ealtl1 facilit) and increases the cha11ces of her using a skilled birth 

attendant during delivery. It l1as an irnportant function of offering the woman advice and 

information about appropriate place of delivery and recognizi11g the early signs of 

complications and ho\v to eek for l1elp fro1n a professional l1ealtf1 provider (Wl-IO, l 994; 

Omelia et al, 2006; Banta, 2003). 

According to �'HO a \vo1nan needs at least four visits ( optimt1m utilisation) to an antenatal 

care facility to attain full life saving potentials provided for women and their babies (WHO, 

2002). Dt1ring the period of 2006 to 2013, only 56% of \.vomen attended at least fot1r visits to 

A 1\JC facilit)' global I). ho,\ever only 52% of \Vomen attended four antenatal care visits for 

de, eloping countries and 3 8% for lo,v income countries (WHO, 20 I l ). Sarne of tl1e benefits 

of attending an antenatal clinic inclttde the following� first. identification and management of 

obstetric complications such as preeclampsia and tetanus toxoid immunization; second, 

inte1111ittent preventive treatment for malaria during pregnancy and third, identification and 

management of infections including HIV, syphilis and other sexually trans1nitted infections 

(Omelia, et al. 2006; Bemste1n, 200 I). 

The utjJisation of antenatal care facilities is asst1rncd to greatly reduce prcgnanc) related 

deaths and the general \Yell-being of both Jnother and cl1ild (Banda. 2003). Otl1cr co1111)onc11ts 

of antenatal car,e include education on nt1trition and hcaltl1 care, cot1r1scli11g 011 sig11s of l1 �nltl1 

dangers. birth pJan. hcaltl1 f1i.slor} laking. pl1ysic,1I cx,1111 ir1r1t io11 �,11cl v,,ccirltll io11 to st1pJ)01 l 
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good health during pregnancy as \Veil as after birth (Ade,voye et al). Furtherrnore, it provides 

an opportunity to offer prophylactic treatments such as vita111ins and folic acid supplements 

(WHO. 1994) 

Antenatal care is essential to safe 111otl1erhood sL1ch that the WHO includes it in its safe 

motherhood package for mater11al healtl1� this package includes tl1e following: comprising 

family plan11ing. quality a11te11atal care, clean and safe delivery and access to essential 

obstetric care for higl1 risk pregnancies and complications, these are referred to as the four 

pillars of safe motherl1ood (WHO, 1994). 

Different antenatal care programs l1ave been i11vented by WHO, the initial program which 

consist of 1nultiple visits (traditional antenatal care) and the reduced visit program (focused 

antenatal care) (WHO, 2002), \Vere preg11ant \vo1ne11 are categorized i11to two; the first 

catego1; are tl1ose referred to as lovv risk pregnancies and attend a minimL1m of four visits, 

visits 1nay i11crease if the need arises. Tl1e seco11d are tl1ose \Vitl1 a l1ealth cl1al lenge or a risk 

factor that need special care (Banda. 2003, 2013; Vogel et al, 20 I 3). 

1.2 PROBLEM STATEMENT 

Access to and t1tilisation of antenatal care facilities is not adequate in Nigeria with about 60 

percent co, erage in 2013 ,vhich is a decrease from an estimate of 64 percent in 199 I of 

pregnant ,, ome11 \Vho have attended at least one visit, for a visit of four or more the 

percentage 1s far lo,ver w itl1 belo\v 60 percent utilisation for 1990 tl1rough 2013 (NDHS, 

2013). 

There are several programs and policies put in place by governments to acl1ieve the MDG 5, 

but \\ ith a 60 percent coverage for at least one visit and 51 percent for at least four visits 

(1\DHS. 2013) achieved in Nigeria. '"hen compared to 98 percent coverage in developed 

countries (\\'HO. 2003). shO\\S a difference and allo,vs roo,n for improvement. 

An estimated 800 \\Omen die every day from preventable pregnancy related causes (WHO. 

2013). Pregnancy related complications such as infections, eclampsia, and obstructed labour 

and maternal deaths can be effectively reduced through services obtainable in antenatal care 

sen'ices. Despite the man)' benefits that can be attained from antenatal care. \\Ome11 do not 

utilize thern optimal I). 
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Nigeria is a diverse country. it comprises of many etl1nic groups. The country is divided into 

six geopolitical zones; North Central, North East, North Wes� South East, South South and 

South West. The t\vo regions in the country i.e. Nortl1em and Southern regions have marked 

socioeconomic and cultural practices \Vhicl1 may account for differences in the factors which 

affect tl1e utilisation of antenatal care visits (NDHS, 2009). There is a significant variation 

arnongst socioecor101nic factors, depending on tl1e wealtl1 status of the family which the 

\voman belongs. 

Antenatal care visits has a higl1er utilisation in urban areas than in rural, tl1ere is variation in 

utilisation based on geopolitical regions \Vith tl1e Nortl1west and northeast having the least 

utilisation in terms of number of visits. Many stt1dies have identified factors \vhich are 

respo11sible for preventing \Vornen fro111 seeking medical assistance; identifying a11d 

understanding tl1ese reasons car, help improve tl1e utilisation of tl1ese l1ealth facilities. These 

factors inclt1de getting rnoney for treatrnent, dista11ce to l1ealtl1 facility, having to take 

transport. getting perrnission to go for treatrnent, looki11g for so1neone to go with, concern for 

\Vl10 l1ealth provider 111ay be eitl1er a 111ale or fe111ale attenda11t a11d any otl1er specific problem, 

ignorance. qualit) a11d content of service (Yohan11es, 20 I 3; Shrestha 20 I 3). 

The nun1ber of visits to antenatal healthcare facility is the outcome variable of interest in this 

study and it is a cou11t variable. Cot1nt variables take 110n 11egative integer values. Poisson 

regression is \ \  idely used for count outcon1e variable data analysis ho\vever it is sometirnes 

erroneous I) used: in situations \\i here over dispersion occurs that is variance of the response 

, ariable exceeds the mean, it is inappropriate to use Poisson regression as it underestimates 

the standard error and exaggerates the significance of regression parameters (Ismail and 

Jemain. 2007: Sileshi. 2008). Dt1e to the heterogeneotis nature of the data, over dispersion 

usuall,1 occur in such count outcome variable. There is more variability arot1nd the 1nodel's 
., 

fitted ,,aJues than 1s consistent \Yith a Poisson formulation that is the mean does not equal the 

, ariance: o,,er dispersion (Sadia, 2013). To correct this problem, Negative Binornial 

Regression and Generalised Poisson Regression \Vhich are more special cases of Generalised 

Linear Model \\'ere used in this study. 

1.3 J STIFJ C 4\ TIO"l 

igeria has the second highest maternal mortality in the \VO rid and 011l y an est i111,1ted 60 

percent of pregnant \.\Omen attend antenatal care and tire attc11clcd to b)' ,, l1c,1ltl1 1,rofc io11i1l. 

�1aternaJ t1caftJ1 is one of tf1c i11dicnlors of tl1<:: l1caltl1 st11tt1s of· ,1 cot111t1) r1r1,I it i gr ratl) 
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influenced by antenatal care as this is a channel of educating \vomen about their health issues 

as well as tl1at of their cJ1ildren. Utilisation of antenatal facility can help prevent 

complications of pregnancy and thereby improve the health of \VOmen of reproductive age in 

the country. 

Studies ha\ e identified factors tl1at affect tl1e tise of antenatal facility in Nigeria. Several of 

these studies were done based on individual local government areas and states; Ade\voye et al 

2013, Onasoga et al 2012, Onasoga et al 20 I 4, Onoh et al 2012, Umeora et al 2008, Ibor et al 

20 I 1, Dairo and O,voyokun 20 I 0, A \vusi et al 2009. Otl1er studies were based on data 

collected at regional level; Adeka11le et al, 2008, Amosu et al, 2011, Samba et al, 2013. A 

fe\v l10\vever, have t1tilized nation\.vide data; Nwost1 et al, 2012, Ada1nu, 20 l I, Ononokpono 

2013. 

Women educational status, l1ousehold ,veal th ( eco,10111 ic) statt1s, d ista11ce of antenatal service 

and differences in t1tilisation pattern a111ongst tl,e siA geopolitical zones of the country were 

identified as factors associated ,,,it!, t1se of antenatal care (N,vost1 et al, 2012; Brown et 

al.2008). Poor communication, poverty. cultural norms, personal cost and poor power supply 

were identified as factors tl1at affect the qt1ality of care obtainable in an antenatal care 

facility: these reasons invariably affect tl1e utilisation of tl1ese facilities (Ekabua et al, 2011 ). 

Ph) sical accessibility of healtl1 facilities was identified as a factor that affects utilisation of 

A C visits (Melhado. 2007) 

As the deadline for the Millennium Development Goals (MDG 5, which focuses on maternal 

health and access to health facilities) approaches, it is important to evaluate the impact of 

Nigerian government policy and intervention programs put i11 place towards reducing 

maternal mortalit) b) 75 percent and access to health facilities. Therefore, the rationale of 

this sttJd) is to define ho\\ close is Nigeria to achieving MDG 5 considering tl1e deadline for 

achie, ing i\1DG 5 is 2015 \\ hich is less than a year a\.vay. 

This stud)' ,viii also apply Poisson, Negative Binomial and Generalised Poisson regression 

models to the 1ational Demographic and Health Survey (NDHS 2013) dataset to determine 

'" hicl1 model best fits the nature of the outcome variable� number of visits to an antenatal 

faciJit}. It also suggests the Negative Binomial and Generalised Poisson regression n1odcl� os 

alternati,1e models for handling over dispersion. Ft1rther1nore, tl1cse 111odclc; \\ 111 be co111pnrccl 

to ascertain \\ hich modeJ is best for describing over dispcrsio11. 
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1 .4 OBJECTIVES 

1.4.1 Maio Objective 

To deterr11ine the best statistical model tl1at describes tl1e utilisation of antenatal care 

visits. 

1.4.2 Specific Objectives 

I. To examine the patten, of utilisation of antenatal care visits.

2. To detennine tl1e socio eco1101nic factors across Nortl1ern and Southern geopolitical

regions tl1at affects optimurn utilisation of antenatal care visits.

3 To detern1ine tl1e factors tl1at affect optimu111 utilisation of antenatal care visits. 

4 To compare PR, NBR and GPR n1odels in tl1e analysis of nt1mber of ANC visits i11 the 

presence of over dispersion. 
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CHAPTER TWO 

LITERATURE REVIEW 

2.1 BRIEF HISTORICAL REVIEW OF ANTENATAL CARE 

Antenatal care is an all-encompassing ter111 used to describe medical procedures and care a 

woman is given during pregnancy and child birth. It ensures the safety of both n1other and 

chi Id (Ekabua et al. 20 I l ). 

Antenatal care has been in existence for over I 00 years, a \VOman was educated on tl1e 

importance of l1ealthy nutritio11 and 1naintaining good \Veight and 1nonitored for any signs of 

complications. Tl1is is similar to wl1at is obtai11able i11 tl1e curre11t care aside fro,n the additio11 

of screening and diagnostic tests and reduced 11t1mber of visits (Pl1ela11, 2008). 

Antenatal care was introdt1ced in tl1c United States and Europe in tl1e 1900s by social 

reformers and 11t1rses; a11tenatal care ,, as studied by Will ia111 Farr in 1914, I,e co11cluded that 

it redt1ced fetal n1ortality by 40 pcrce11t. It ,,vas later i11trodt1ced to Nigeria in the 1950s and 

l 960s. its t1sage ,vas creditable bt1t it ho\, ever dropped in the 1990s due to the systern fai I ing

and rise in tl1e use of spiritual churcl1es and unorthodox l1ealth services (Ekabua et al, 201 1 ). 

2.2 COlYIPONENTS OF ANTENATAL CARE 

The traditional antenatal care \vhicl1 required multiple visits and classified pregnant \vomen 

into Io,\ risk and high risk pregnancy is no longer sufficient in reducing mortality as some 

Jo,\ risk pregnancies go on to develop complication and in some cases deatl1. These multiple 

visits \\. here characterized \Vith irregular attendance and long \Vaiting time (Amosu 2011 ). 

This led to a randomized multicenter trial by WHO in 53 antenatal clinics in 5 different 

countries: :\rgentina. Cub� Saudi Arabia and Thailand to compare the traditional antenatal 

care (ANC) of multiple visits to that of focused antenatal care (FANC). The findings fro1n the 

stud\ Jed to the initiation of the ne\v model; Focused Antenatal Care (FANC) in \\-hich a 
.,/' 

\\ oman requires onl}' four v1s1ts unless any risk factors are identified. The activities in F ANC 

include: a first \'isit� a classify 1ng for,n \.vhich is used to classify \Vomen into the basic 

component group or the specialized care depending on the presence of a11y risk. factor 

detected in applying classifying form. There is a referral provision \vl1ereby n \\'Otnan can l1c 

referred bet,\een the l\VO groups (WI l<J 2002). 
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WHO guidelines on F ANC include general examination of the women and test procedures 

that are of benefit and serve an imrnediate purpose� monitoring fetal development, 

measurernent of blood pressure in order to check for signs of hypertension disorder, urine test 

for presence of protein and bacteria, blood test for sexually trans1nitted diseases and 

HIV/AIDS. i1nn1unization against teta11L1s and giving vitamin supplements. Health education

on nutrition, hygiene, breastfeeding, family planning, infection prevention and early signs of 

complications, weight and height meast1re1nent are all irnportant components of antenatal 

care (Phelan, 2008; Ada1nu, 2011; Sharma et al, 2013). 

2.3 COVERAGE AND TREND 

Coverage is expressed as tl1e fi·action of women wl10 have had at least one visit. Globally 

ANC has achieved a higl1 coverage of 71 perce11t of \Vo1nen attending any ANC; over 95 

percent of \.vomen in developed cot111tries l1ave access to ante11atal care while in Sub-Saharan 

it is 69 percent. Trend in Sub-Sal1aran Africa indicate slow growth witl1 an increase of 4 

percent in the last IO years. Factors that are responsible for low coverage i11clude inequity, 

qualit) of antenatal ser\1ice a11d ct1ltural 11or1ns (Ornella et al, 2006). 

In Nigeria, National HIV/AIDS and Reproductive Health Survey (NARHS 2005) reported 59 

perce11t of pregnant ,vomen ,vithin 5 years precedi11g the survey used antenatal care, with 85 

percent and 47 percent t1tilisation in urban and rural residence respectively. In terms of geo

political zones. Soutl1 West had the l1ighest with 91 percent and the lo\vest was Nortl1 West

\\'ith 36 percent. These results are slightly different from the survey of 2012 (NARHS 2012), 

ANC use \Vas 65 percent \Vith urban residence having 82 percent compared to rt1ral residence 

having 57 percent. South East had a higher usage of 86 percent and North West 49 percent

(NARHS. 2013). 

2.4 BE EFITS OF ANTENATAL CARE 

Antenatal care 1s an important component of healthcare every pregnant woman needs to have

access to and this helps to improve the health of a population. WHO outline some benefits to 

include: prO\'ision of health education on basic health issues, provision of evidence based 

inten1entions and care which prevents complications, encourages use of skilled birtl1 

attendant at deli\1ery. it serves as an entry point for women into the l1ea)tl1care sy"te1n. it 

oJ fcrs an opportunity to develop a birth and emergency plan. it provides a vc11t1c of pro111oti11g 

lasting health 10 \\'Omen beyond prcgnar1cy period (Orr1clln et al, 2006). I ,,c..k of· ltnt�1111tf1I 
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care has been related witl1 maternal and infant death, low birth weight. anemia, premature

delivery (Ononokpono et al, 2013: 0110h et al 2012). Non utilisation of antenatal care services 

leads to missed opportunities for counseling to prevent mother to child transfer of HIV and 

education on 1nalaria treat1nent as well as prevention using mosquito treated nets (WHO and 

UNICEF. 2003). 

2.5 FACTORS AFFECTING THE UTILISATION OF ANTENATAL HEALTH CARE 

SERVICES 

As n1entioned earlier the utilisation of antenatal care services is still not optirnal in Nigeria

despite the benefits it offers and several national progra1ns ain1ed at improving 1naternal 

l1ealtl1. To i1nple1nent these progra1ns effectively, u11derstanding tl1e factors tl1at affect the

tttilisation of antenatal care services at co111111unity level is important. Tl1e utilisation of 

a11tenatal care facility is n1east1red by tl1e followi11g� 

Availability: this addresses tl1e type and nt1111ber of existing resot1rces available to antenatal 

facility to provide services for tl1e nu111ber ot� patients and to meet the type of need required. 

Tl1e facility shot1ld l1ave adeqt1ate 1nedical supplies, staff, emergency products and service 

sl1ould be available and adequate. Poor staffing, fevv and far apart facilities affect utilisation, 

in Nigeria tl1e doctor patie11t ratio is 28 to 100 000 patients (1: 3600) (Aigbe, 2012); in 

southern Ethiopia. a study identified the quality of service provided as an influence on 

utilisation. satisfact ion encourages further use ( Yohannes, 2013). In the absence of antenatal 

services provided b)' skilled healtl1 staffs, won1en use traditional birth assistants which often 

is not the best option hence the provision of programs aimed at training traditional birth 

attendants by WHO in its safe motherhood package program to help combat this problem 

(\\'HO. I 994). 

Accessibilit)r: the location of a health facility and distance of client's residence fron1 the

health facilit, is a factor that affects utilisation, an unreliable transportation syste1n and bad 
,. 

., 

roads contribute to long travel time and waiting time in health facilities� tl1ese are barriers to 

utilisation. Lrbanization which comes \Vith better road network and transport system 

impro,es use of antenatal services (Aigbe and Zannu, 2012). In Zambia it was found that 

there \\ as a strong influence of distance to antenatal facility and qt1ality of service provided 

on utilisation (K)1ei et al, 2() 12). 
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Affordability: this involves the ability of patients to pay tl1eir health bills; the cost may 

include direct medical cost or otJ1er indirect cost like loss of possible income, transportation. 

Some studies have shown that women are aware of antenatal care services but due to lack of 

resources tt1ey do 11ot utilize tl1e1n (Ade\voye, 2013). ln Ilorin, North Central state of Nigeria

urbanized areas use antenatal service 74 percent, whicl1 sl1ows better utilisation compared to 

36 percent in rural areas; poor urban d\vellers suffer more tl1an non-poor rL1ral dwellers 

(Babalola et al, 2013). A study a1nong pregnant women in Ife, Osun State in Nigeria have 

identified affordability to be a major factor i11 utilisation, also the titne of ANC clinics which

usually takes place at tnorning hours coi11cide witl1 worl<i11g hours (Onasoga et al, 2012). 

Acceptability: tl1is informs tl1e exte11t to whicl1 tl1e l1ealth facility takes i11to consideration the 

local, cultural and social valL1es of the co1nmt1nity. It also co11siders tl1e interpersonal ski 11s of 

the health provider a11d the practice obtai11able i11 the l1ealtl1 facility. Non utilisation and late 

attendance were attribt1ted to ig11ora11ce a11d 1nisco11ception of tl1e purpose and tl1e right time 

of attending antenatal care, l1ealtl1 education a11d n1ass enligl1tenme11t ca1n1)aigns will in1prove 

acceptability (Ebeigbe et al, 20 l 0� Onol1 et al, 20 I 2; Sa111bo et al, 20 I 3). 

Socio-economic status of fa111ily: stl1dies l1ave s110\vn tl1at there is a positive relationship 

benveen t1tilisation of healtl1 facilit) a11d a l1igh socio econo1nic status of a family. Antenatal 

care services, delivery ,vith a ski I led healtl1 atte11dant, postnatal care all increase with i11crease 

in household \\'ealtl1, edt1cational level, occl1pation of husband, housel1old income (Sl1arma et 

al 2013: Umeora et al, 2008� Trujillo et al, 2014). 

2.6 ANDERSEN AND NEWMAN CONCEPTUAL FRAMEWORK FOR ANALYSIS 

OF HEALTHCARE SERVICE UTILISATION 

This frame \\'Ork identifies conditions tl1at either enable or inhibit utilisation. The theoretical 

frame,\ ork emphasizes the importance of; (1) the characteristics of tl,e healtl1 service delivery 

5, stem. (2) changes in medical technology and social standards concer11ing tl1e definition and 

treatment of disease and (3 ), the individual factors of t1tilisation (Anderse11 and New1nan, 

2005). 

Utilisation of healthcare sen-·ices can be vie\ved to be inflL1e11ced by the individual bel1avior. 

An ind 1, idual · s access to and use of healtl1 services is co11sidered to be a fu11ctio11 of tl1rec

determinants: 
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Predisposing factors: this includes socio cultural characteristics of an individual that exist 

before their ill11ess such as; Social factors amongst which are education, occupation, 

ethnicity, social networks, religion and cul tt1re. Secondly, health beliefs which includes 

attitudes, values and knowledge of people towards l1ealtl1care syste1n . Tl1irdly, demographics

which i11clude age and gender wl1ich affects an individual's utilisation of health services. 

Enabling factors: this provides the means of obtai11ing care of wl1icl1 the factors include 

personal/family cl1aracteristics st1ch as income/\ivealtl1 index, regt1lar sot1rce o·f care and 

quality of social relationsl1ip. Con1munity; spatial distribution of available l1ealth personnel

and facilities for use by an individt1al, travel time and waiting ti1ne in health facility affect 

utilisation. Other deter111inants include genetic factors and psychological characteristics. 

Need factors: in11nediate cause of l1ealtl1 service ttse i11cluding functional and healtl1 problern

that generates tl1e need for l1ealth care services. Tl1e \Vay people perceive tl1eir healtl1 that is

self-healtl1 assessrne11t and sy111pto1ns experienced dt1ring a period of time affect their 

utilisation of healtl1 services (Sl1restl1a, 2013: Andersen and New1nan, 2005). 
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Figure 2.1: Conceptual framework for Healthcare Service Utilisation 
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CHAPTER THREE 

METHODOLOGY 

3.1 STUDY AREA 

Nigeria is one of the sub-Saharan African countries located in tl1e West African region. It 

covers a total area of 923,768 kilometer square and it is tl1e fourteer1th largest country in 

Africa. Nigeria co1nprises of 36 states and a Federal Capital Territory (FCT), these states are

grouped into six geopolitical zo11es; Nortl1 Central, Nortl1 East, North West, South East, 

Soutl1-South and South West. There are 774 local gover11111ent areas in the coL1ntry. Based 011 

2006 national census figL1re, tl1e popt1latio11 of the cot111try was 140,431 ,790 with an annual 

gro\vtl1 rate of 3.2 percent. Nigeria is the 1nost popt1lot1s cou11try in Africa; it l1as an estin1ate 

of 374 ethnic grot1ps. Tl1e rnajor eth11ic grot1ps are l-laL1sa/Ft1la11i, Yoruba and lgbo which 

account for 68 percent, Edo. ljavv. lbibio. l(ant1ri, Ebira, Nt1pe and Tiv ,nake tip 27 percent. 

otl1er minority etl111ic grot1ps 111ake Lip 5 perce11t. 

3.2 STUDY DESIGN 

Data for this study ,vas obtai11ed fro111 tl1e National Demograpl1ic and Healtl1 St1rvey (NDHS 

2013) and seconda1;1 data anal)1sis ,vas conducted to ansvver the study objectives. The survey 

n1ade use of a cross-sectio11al popt1lation based study design. This study explores the factors 

affecting ante11atal care vis its. 

3.3 STUDY POPULATION 

The population for the 2013 National Oe1nographic and Health St1rvey \vas drawn from 

females aged 15-49 years and males aged 15-59 years in Nigeria. Samples \Vere derived frotn 

the target population by rando1n selection of hot1seholds in the country, the selected 

indi, iduals \\ ere intervie,ved. For the purpose of this study, women \Vithin the reproductive 

age J 5-t-9 in Nigeria are the target population. The study population \vas gotten as sub

samples from the samples of \\.Omen intervie\ved in the survey of the year 2013. 

3.4 SAJ\lPLii G FRAME AND TECHNIQUE 

NDHS 2013 is a natjonally representative sample. Administratively, Nigeria is divided i11to 

36 states and FCl�. these "'ere divided into local government areas (LGA) nncl cncl1 l GJ\ \\'Ut..

further di,,idcd ir1to smaller localities. ·1 he 36 \latcs \Vere rcgrot1pcd l)V gcopol1t1cnl lolnlitlll 
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into six zones and using the 2006 Population censtis implementation each locality was 

subdivided into Enumeration Areas (EAs). A complete list of the EAs served as the sample 

frame of the survey. 

The sa1npling technique for the 2013 NDHS was a stratified san1ple, selected at random in 

three stages from tl1e san1pling frame. The first stage; each state was stratified i11to urban and 

rural areas; this resulted i11 a list of localities. Second stage; 011e ent1meration area was 

randomly selected fro1n a selected locality witl1 eqt1al probability selection, the resulti11g list 

of housel1olds served as sampling fran1e for the selection of hot1sel1olds in tl1e tl1ird stage. The 

t)1ird stage; fixed number of 45 l1ouseholds were selected in every t1rban and rural cluster 

tl1rougl1 equal probability syste1natic sampling usi11g the l1ot1sel1old listi11g. 

3.5 SAMPLE SIZE 

A representative sa1nple of 40 320 l1ot1sel1olds \,Vere selected for tl1e NDl-lS 2013 survey. Of 

the housel1olds occt1pied 38 522 \Vere st1ccessfully interviewed of \Vhicl1 39 902 women aged

15-49 and 18 229 1nales aged 15-49 \vere eligible for intervie\v ho\vever 38 948 females and

17 359 1nales \Vere st1ccessft1lly intervie"ved. For tl1is stt1dy, a satnple size of 31 482 wo1nen 

\,,ithin the reprodt1ctive age of 15-49 ,vl10 gave birtl, five years prior to tl,e st1rvey and

provided infor1nation about a11tenatal visits \Vas L1til ized. 

3.6 DATA COLLECTION 

Three types of questionnaires were used; these are the household, \vo1nan's and man's 

questionnaires. A face to face intervie"v \Vas conducted and all \ivomen \vitl1i11 reproductive 

aae 15-49 \Vere selected and intervie\.ved. Informatio11 \Vas collected abol1t antenatal visits 
0 

from \\'omen \vho gave birth five years prior to the survey. 

3.7 STUDY \1ARIABLES 

The follo,ving are the variables used in this study: 

3.7.l Outcome Variable 

Number of ,fisits to antenatal care fac1 I tty; Each woman wl10 had given birth in tl1e last fi\ e 

years preceding the survey were asked about the number of visits they had to an antenatal 

health care f aci I ity. 
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3.7.2 Explanatory Variables 

The following factors will be included as explanatory variables in tl1e study: 

l 

2 

3 

Age (mother's age) 

Region (wl1ere the woman resides based on tl1e six geopolitical zones) 

Residence (tl1e location of tl1e wo1nan 's residence based on rural or urban) 

4 Educational level ( educational attainment of tl1e motl1er) 

5 

6 

7 

8 

Religion (perce11tage distribution of wo111en based on religiot1s affiliation) 

Wealth index (sta11dard of livi11g of tl1e wo1na11) 

Occupation (tl1e proportion of vvo1ne11 ,vl10 are ct1rre11tly worki11g) 

Place of antenatal (tl1e type o·f facility ,vl1ere tl1e vvon1a11 attained antenatal care) 

9 Husband's/partner's edttcational level (edt1cational attain1nent the wornan's of the 

l1usband/part11er) 

10 Ht1sba11d • s/pa11ner· s occupation (proportion of wo1nen' s l1usba11d/partner ctrrrently 

,vorking) 

3.8 DATA MANAGEMENT AND ANALYSIS 

Extraction of relevant data fron1 the NOi-IS dataset was perfor1ned, si1nple sun1mary statistics 

{percentage for categorical variables or mean for cor1tint1ous variables) for all independent 

variables ,vas also performed. Sample mean and san1ple varia11ce of the dependent variable 

(number of antenatal care visits) \Vas calculated to check for the presence of over dispersion 

or under dispersion. Socio econornic factors tl1at affect t1tilisation of ANC visits \Vere 

identified across the t\\ o regions of tl1e country i.e. northern and southern regions. Pearson 

chi-square and Deviance \\as utilized to evaluate the presence of over dispersion. These 

ascertained ,,,hcther the data followed a standard Poisson. Negative Binotnial or tl1e 

Generalised Poisson regression model. The Poisson, Negative Bir1omial and Ge11eralised 

p01550n regression parameters \\ere estimated aft.er fitting the independent variables to tl1c5c 

regression models. 95% confidence interval and incidence rate ratio (IRR) ,�ere reported. 

�P�5 ,·ersion 20 and s·r·A'l"A ,,crsion 12 \.Vere used fc)r i1nnlysis. 
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3.8.1 Over dispersion a.nd Under dispersion: For count data, nor1nal distribt1tion

assumptions are not satisfied in 1nost cases. Poisson regression 1nodels 1nakes available a 

standard procedure for analysis of count data and one of the assumptions of the Poisson 

distribution is that the variru1ce is equal to its mean. Tl1is is often violated \Vl1en the variance 

is lower or higl1er tha11 tl1e mean, leading to under dispersion and over d ispersion 

respectively. Over dispersion 1neans tl1e occurrence of a higher variability (stat istical 

dispersion) in a dataset than would be expected based on a given simple statistical tnodel. 

Tl1is means tl1e observed variance is l1igher than tl1e varia11ce o·f a theoretical tnodel. Over 

dispersion occurs ·freqL1ently in practice because tnost popttlations are l1eterogeneous that is 

non-uniform. It can be determined whe11 the variance is greater than tl1e mea11. On the other 

hand, under dispersion 111eans tl1ere is less variation i11 the data tl1an pred icted and can be 

detenni11ed vvhe11 the variance is less tl1an the 1nea11 (Alexander et al, 2005). 

3.8.2 Assessing Model Fit: Dispersio11 para1neter rnaybe esti1nated by deviance or Pearson 

statistics divided by its degree ot� freedo1n; if tl1e ratio is greater tl1an 011e ( Ltnity), over 

dispersion is present 110\vever if less tl1an one, under dispersio11 is present. 

3.8.3 Operational Definitio11 of Optimu111 utilisation of Antenatal Care Visit: Optirnu1n 

utilisation is 111east1red by the 11t1111ber of visits 1nade to ANC facility \Vl1icl1 ideally is a 

111ini1nu1n of 4 visits. ti1ning of visits and cl1aracterist ics of users and non-t1sers (Wl-10, 2002; 

Omelia et al. 2011 ). th is de
fi11ition of opti1nt11n tttilisation of antenatal healthcare faci I ity by 

WHO is the same for this study. 

3.9 ST A TISTICAL MODELS 

The statistical models used in this study include the follo\ving. 

3.9.1 Binary Logistic Regression 

A binar, logistic regression is a statistical method Lised for a11alyzing dataset \vith or1e or
, '-' � 

more independent \ ariable deter1nining an outcorne. The outco1ne variable is dichotornot1s or 

binal) (0 absent and I; present] that is only two possible outco1nes (Tranmer and Elliot.

2005). In this stud). a binary logistic regression model was fitted: the outcon1e variable 

antenatal healthcare utilisation \,as categorized into t\vo; visits of less than four visits denoted 

as o (no utilisation} and visits of four or more visits denoted as l (opti1nu1n utili at1011) and 

explanator) variables such as age, region. residence etc as 1nenl1011cd cnrlicr Th,� 

categonzatJon of utilisation is based on the opt1mwn u1J11�ation rce.-01n111cndcd b) the \Vl l(). 
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T11e logistic regression funct1'on wh1'ch i's h I t e ogit transfor111ation of the probability of 
optimum utilisation is·

'

The legit transformat·1on ·,s d fi d I d · · e 1ne as og od s and 1t 1s represented as;

Taking tlie exponential of equation ( 1.2), the exponential of tl1e � coefficient that is eP, , is the odds

ratio for the independent variable X1• Tl1e odds ratio gives tl1e relative a,nount by which the odds of 

tl1e outco111e increases or decreases. 

Logistic regression generates the coefficients and its co1Tespondi11g standard error and significance 

level. Tl1e P coefficients are esti1nated by tl1e 1netl1od of tna.,xi1nt1111 I ikelil1ood. Tl1e Hosmer

Lemesho�v goodness of fit test was used to test tl1e goodness of fit of tl1e logistic regression model. 

Statistical 1nodels designed for analysis of cot1nt data used i11 this stt1dy are disct1ssed below 

3.9.2 Poisson Regression 

Poisson regression is used in a situation wl1ere t11e dependent variable is a cot1nt variable; the 

cour1t are positive i11tegers and has a rnean greater than zero. A Poisson distribution is 

derived as a limiting for111 of binomial distribution \Vhen the nun1ber of trials becomes large 

and the probabi I it) of SL1ccess i mall. Poisso11 regression 1nodel expresses the logarithrn 

outcome rate as a I inear functio11 of a set of predictors. ft 1nakes an i1nportar1t assumption 

that: for a sample of observations. the mean and the variance of the distribution are equal. 

A randotn variable Z is said to have a Poisson distribution \tVith parameter 0 if it takes integer 

\'alues: 0. 1. 2 .. . w. 

The probabi]it) distribution is represented as 

e-eoz
Pr{Z = zJ =

z
'

z = 0, 1,2 . C1J

: (2) 

�'ith mean and \ ariance represented as; 

CJ(£) O and \'ar(/) 0 rcspcc.t1vcl)'. 
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Writing the parameter 0 as a log linear tnodel:

The Poisson regression which was fitted to the nu1nber of visits made to ante11atal care 

facility, 0 was expressed for tl1e ten independent variables as sl1own below, where the 

explanatory variables are: (X1= Age, X2 = Region, X3 = Residence, Xi = Edt1cational Level, 

Xs = Religion, X6 = wealth index, X7 = occupation, X8= place of antenatal, 

X9= husband's/partner's educational level, X10= husband's/partner's occt1pation). 

The parameter P which represents the expected change in tl1e logarithrn of tl1e mean per t1nit 

cl1ange in the predictor X1 can be esti111ated by tl1e 1naxi111u111 likelihood 111etl1od. 

3.9.3 Negative Binon1ial Regression 

Under the Poisson regression tl1e 1nea11 0,. is asst11ned to be ho1nogenous witl1in the classes, 

ho,vever by defi11ing a specific distribt1tion for 0,. tl1e classes becorne heterogeneous. Negative 

bino1nial regression 1nodel is a 111ore generalised model than the Poisso11 regression. Making 

the as u1nption tl1at the n1ean 0,. follo,vs a ga1nma distribt1tion ,,,itl1 rnean £( 0,) = µ, and 

variance Var ( 01) = µ, v,-1 and Consider tl1e Poisson distributio11 Z, I 0, ,vith a conditional 

mean E(Z, I 01 ) = 0, � the 1narginal distribution can be shown to follo,v a Negative Binomial 

distribution ( adia F. 2013). 

TI1e probability densit)· function of a negative binomial distribution is represented as� 

\\, here. 

l\1ean is E(7 ) = µ, and , ariance is var(Z,) = µ, + µ,
2
i1,-

1 
, v is the dispersion parameter.

1·he maximum log likelihood function of the distribt1tion is expressed as� 

I I n ) _ � {"�z,- 1 log(l +<X , JJ - 7 log((;(.) - log(7 1) + z1 log(a1,,) - (7, + a- 1 )log (1 + a1,,): (J. I)
Ogv-,,Cl - /.JI i.J,-:J 

The para,neters (fi. u.). can be estimated b1 partial di ff crcntiatio11 t)f tl1c n1a, i111 t1n1 log

likelihood function ,a. ith respect lo fl and <J.
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The negative binomial regre · d SS ton oes not make the assumption of equality of the mean and
variance in a distribution a d ·1 n I corrects for over dispersion in a dataset, over dispersion arises
"v)1en the variance is greater than ti d' . 1 1e con 1t1ona 1nean.

3.9.4 Generalised Poisson Regression

• 

Generalised Poisson regress· d I d' . . . . ion tno e a �usts for both under d1spers1on and over d1spers1on
properties in a dataset. For the dependent variable number of visits to antenatal care,
represented by Z1, tl1e probability distribution function of a generalised Poisson distribution is
given as

Where; z = 0, I, 2 ... oo

ex 
(- e,(1 + azt))P 1+ae, ; (4) 

The standard Poisso11 regressio11 111odel i a SJ)ecial for111 of tl1e generalised Poisso11 regression
model, \\hen a is zero, tl1e probability fL111ctio11 of tl1e generalised Poisson random variable
redt1ces to the Poisson probability fL111ctio11. Tl1e positive valt1e of a in tl1e equation above
indicates over dispersion \Vl1ile a negative value of a indicates under dispersion property of
tl1e distribL1tio11.

Tl1e n1ean of the dependent variable is related to the indepe11de11t variables through tl1e link
function: 0, = (:", f]). \vhich is a sirnple linear 1nodel. This model has tl1e disadvantage of 0,
asst1ming an)' real valt1e but a Poisson 1nean asst11ne only count non negative values. To
correct th is proble1n the logarith1n of tl1e li11ear model is used; tl1is gives a I ink log function;

Log( 0J = (�, /]). Taking the exponential of the model vve have; 0, = eJ:,p(:c, P).

Jn the link function .. x-1 is (k-1) di1nensional vector of explanator) variables and P is a k
dimensional \•ector of regression parameters and a is a dispersion parameter. Tl1e mean and
,,anance of z1 are gi\en b); E(Z, IX) = 01 and V(Z1 Ix;) = 0,(I + a0,)2 respectively (Sadia F.
20 I 3: I smai I. "'\. and Jemain. A.A .. 2007).

In the generalised Poisson regression model. the parameters (/3, a) can be csti111ated l))' ta"ing
-

the deri\·ati\ es of the log likelihood function of the 1nodel� tl1ic; 1nca11s partial differentiation

\\'ith respect to /J and u of the logarithm functic)n of eqL1ati<)n (1.1) bclo\\ �

( 4. I ) 
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3.10 MODEL SELECTION 

Models are used to approxi1n t 1·· · 
· � a e rea tty. Model selection 1s used to determine the best

statistical model which best · · · 
approximates rea.ltty given the set of data recorded and also 

minimize loss of infor111ation. The following good11ess of fit tests were utilized in this study

for model selection. 

3.10.1 Chi-square -21og likelihood statistic: the maximized likelihood, L, for a given model 

is the value of the likelil1ood ft1nction \vl1en the pararneters a1·e substituted ,vitl1 their 

maximutn likelihood estimates and the statistic -21ogL this is used to con1pare models. It is 

t1seful for comparing models fitted to tl1e sa1ne set of data as tl1e valt1e of both L depe11ds on 

the nu1nber of observations in tl1e data and -2logL is a meast1re of agree1nent bet\veen the 

model and tl1e data. The larger the 111axi111t1111 lil<elil1ood tl1e better tl1e agreement ben.veen the 

1nodel and observed data ho\,1ever, s111al ler tl1e valt1e of -21ogL, the better tl1e 1nodel. 

3.10.2 Akaike Info1·n1ation C1·iterio11: tl1is n1cthod of model selection is based on a 

relationsl1ip bet,veen 1naxi1nt1111 likelil1ood estin1atio11 and Kt1llback-Leibler I11formation. Tl1is 

information criterion ,vas developed by Akaike. It is derived under the assumptio11 tl1at tl1e 

operati11g models belong to the approximating fa111ily. 

AIC == -2logL(0) + 2K 

\\'here L( 0) is the 1naxin1 ized likelihood ft1nction and K is tl1e number of estimated 

parameters included in the ,node! (number of variables plus the intercept). The log likelihood 

of the model of the data is tl1e overall fit of the n1odel. Tl1e sn1al ler valt1e of the log likelihood 

indicates a worse fit model. Ho\\ever after comparing different 1nodels the rnodel \Vith tl1e 

minimum AIC value is the best model. 

In AIC the compromise occurs bet�veen maxitnized log likelil1ood -2 logL(0); "vhich is the 

lack of fit component and k. the number of free parameters estimated within the model 

\\'hich is a rneast1re of the con1pensation for the bias in the lack of fit \Vl1en maximum 

likelihood estimators are used. The term 2k is the penalty term, the reason for using the 

penalt) term is to prevent over fitting (Bozdogan, 2000). 

Al( uses the Jog likelihood \vhich is the probability of obtaining the chosen data under the 

g i, en mode J: he nee it makes sc n sc to choose a mode I tha l makes the proba b iii l) n, I nrgc n, 
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possible. The logarith1n does not affect 
minimizing the value of tl1e statistics. 

the value but the negative sign does, it means 

3.10.3 Algorithm for AIC Cross Validation 

l 

2 

3 

Assess AIC for all models. 

wi 1 e sma lest AIC valL1e denoted by A.lCmin· This 1s the bestIdentify tl1e model ·11 th 1 
. . 

model. 

To further compare the 1nodels tl1e AIC difference will be calcLtlated for each 1nodel; 
D 1 = AICi - AIC1n1n 

4 Co1npute the relative I ikel ihood, exp(-} Di) ·for each 111odel

5 Compute Akaike \Veights 1111 for each model these are normalized relative likelihoods
' 

exp[-½ o i] 
Li�1 

exp[-½oi] 

These \Veights can be interpreted as probabilities; the probability that the given model is the

best model. 

3.10.4 Bayesian Information Criterion: BIC is similar to AIC the difference is in the

second terrn ,vl1ich deper1ds on the sa1np le size rz.

BIC= -2/og (L) + p log (n)

Where L denotes the log likelihood. p the number of parameters and n the number of rating

classes or number of observation utilized in the 1nodel, the smaller the BIC. the better the

model. The derivation of BIC assumes equal priors on each model and uninfon11ative priors

on the parameters. given each n1odel (Zuccini. 2000). 

The goal of BlC is to find the best model for prediction using highest posterior probability

v.hile the goal of AIC is to identify the model that most p lausibly generated the data. Both

AIC and BIC can be used \vhether the models are nested or not. 

Information criterion supply information on the strength of evidence for each 111odcl. il doc�

not make use of a significance leve l rather it i5 based on maxi111un1 likelihood. ll ha\ n high

potential of selecting the best 1nodcl as it is independent of the ordc1 in ,, h1ch the 1nodcl\ arc
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computed. In this sn1dy all selection models were utilized, this was to ensure agreement

benveen tl1e three model selection methods in order to select the best model. 
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CHAPTER FOUR 

RESULTS 

The stt1dy involved analysi f th 20 
. . . s O e 13 NDHS dataset for women w1th1n reproductive age. 

The total nt11nber \.Vas 3 I 482 f • • 1owever sample weights were applied a11d tl1e sample size was 
31 828. 

4.1 SOCIO DEMOGRAPHIC CHARACTERISTICS OF RESPONDENTS

The mean age of the won1en was 29.4 years (SD=7.0). Median number of visits to antenatal 

care. was 4 visits (Range =30). Tl1e 1nean number of ANC visits \Vas 5 (S0=6.0), the 

variance ,vas 36.861, a11d tl1is i11for1ns over dispersion in the variable. 

Won1en in the age group 20-34 years constitute the l1igl1est proportior1 (69.4%). The North 

�'est geo political zone l1as tl1e l1igl1est proportio11 of responde11ts (37.0%). Majority of tl1e 

,vomer1 lived in rt1ral areas ( 65 .0%). i111 i larly, most of tl1e \V0111en do not l1ave any for111al 

edt1cation ( 49 .2o/o) and 111ajority of tl1ese \V0111en practiced Islam religion ( 62.2%). 

Tl1e distributio11 of tl1ese \VOn1e11 in ter111s of \vealtl1 index revealed tl1at most of the1n belong 

to the lo\vest \Vealtl1 quintile i.e. poorest (23.5%) ,vhile tl1e richest quintile has a proportion of 

16.7%. A high proportion of tl1e respondents were employed (70.6%), si1nilarly 70.6°/o 

received antenatal care in a government health facility. A high proportion of the 

husband's/partners of these \von1en had secondary education (29.1 %) and were employed 

(99.2%). Table 1 sho,vs the socio demographic characteristics of respondents. 
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Table I: Respondent's ch . . aracter1st1cs 

Res oondents Variables 
Age (in years) 
Less tl1an 20 
20-34
35-49
Region 
North Central 
North East 
North West 
South East 
Soutl1 South 
South West 

Residence 
Urba11 
Rural 

Educational Level 
No Educatio11 
Prin1ary

Seco11dary 
Higher 

Religion 
Cl1ristian ity 
Isla1n 
Traditional 

Wealth Index 
Poorest 
Poorer 
Middle 
Richer 
Richest 
EmplO)'ment Status 
Unernplo}ed 
Emplo)'ed 

I 
Place of Al�C
At a Home 

I Go\ emment health faci I it) 
Prt\ate health facilit)

Husband' /Partner' educational level

No Education 

1 Primal) 

I 
Secondaf)' 

1597 
22104 
8128 

4340 
5578 
11775 
2840 
2935 
4360 

I 1126 
20702 

15657 
6127 
8211 
1834 

11647 
19689 
300 

(5.0) 
(69.4) 
(25.5) 

(13.6) 
(17.5) 
(37.0) 
(8.9) 
(9.2) 
( 13. 7) 

(35.0) 
(65.0) 

( 49 .2) 
(19.3) 
(25.8) 
(5.8) 

(36.8) 
(62.2) 
(0.9) 

7496 (23.5) 
7355 (23.1) 
6001 (18.9) 
5656 (17.8) 
5320 (16.7) 

9324 (29.4) 
22392 (70.6) 

388 (29.4) 
9867 (70.6) 
2967 (22.4) 

12334 
5884 
9035 
3767 

(39.8) 
(19.0) 
(29. l) 
( 12.1) Higher 

--------+---

I 

Husband ,s/Partner's em plo} ment tat us

unemplo)ed 

emp)o) e<l 
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4.1.1 Number of Antenatal Visit 

The Chart below (Fig. 4.1) illustrates number o·f ANC visits. The minimum number of visits 

\.Vas zero (no visits) and the highest was 30. Women who had no visits to an ANC facility 

constittrted 35. l o/o while the proportion of respondents witl1 at least one visit was 64.9%. 

Figure 4.1: Bar Chart of n11mber of ANC visits 

..., 
C 
4' 
C, 

40.0% 

30.0% 

� 20.0% 
0. 

100% 
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4.1.2 Optimum utilisation of Antenatal Visit 

Chart 2 below (Fig. 4.2) shows optimt1m utilisation of ANC visits, respondents with optiinum 

utilisation (respondents with four or more visits) represented 52.5% while no utilisation 

(respondents with less than four visits) was 47.So/o.

Figure 4.2: Pie chart of optimum utilisatio11 of ANC visits 

• no opt1111ol use
• optimal use
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4•2 PATTERN OF OPTIMUM UTILISATION OF ANTENATAL CARE VISIT

Table 2 shows the pattern of t'I · u 1 1sat1on of antenatal care visits, optimal antenatal visit was
compared to no utilisation ANC · · · · ·· v1s1ts opt1murn ut1l1sation were similar arnong respondents 
in the a0e 0roups 20-34 d 3 e e years an 5-49 years (54. I% vs. 53.4%) and tl1ese groups had 

higher utilisation compared to tl1ose i11 tl1e age group less than 20 years (36.8%), (p<0.001).

Respondents in tlie Soutl1 West geo political zone had the highest optimu1n utilisation

(89.8%) \vhile respondents in Nortl1 West zone had the least (30.7%), (p< 0.001). Urban

dwellers had a higher utilisation rate cornpared to rural dwellers (77.6% vs. 38.9%),

(p<0.00 I). Utilisatio11 increased \.vitl1 increase in respondent's educational level, no

educatio11al level had tl1e least proportion (27.9%) ,vl1ile l1igl1er educatior1al level \Vas l1ighest

(93.4%), (p< 0.00 I). Highest rate of t1tilisatior1 was recorded a111ong Cl1ristians (74.9%) 

compared to Isla1n (39.3%) and Traditio11al religio11s (35.0%). (p<0.001 ). There \.Vas i11crease 

in utilisation \Vith i11crease in ,vealtl1 qt1intile. Tl1e ftfll1 \.\'ealtl1 qt1intile i.e. tl1e ricl1est had the 

l1ighest rates of utilisatio11 (90.2%) ,,l1ile tl1e poorest l1,1d tl1e lo,vest rate (1 8.2%). (p<0.001). 

Respondents who ,vere e111ployed 11,1d a 11 igher rate of t1ti I isatio11 compared witl1 tl1ose

une111plo),ed (57.4% vs. 41.1 %), (p<0.00 l ). Respo11dents \vho had their ANC i11 private

healtl1 facilities had the l1ighest tttilisation (90.3%), (p< 0.00 I), co1npared to those who went

to governn1ent health facility (78.0%) and tl1ose \Vho atte11ded ANC at tl1eir homes or any

other home (87.1 o/o). Rate of utilisation of ANC visits increased with increase in

J1usbands/partners edt1cational level ,vith those in higher educational level having the highest

rates (82.6%). (p<0.001 ). Respo11dents witl1 ht1sbar1d/partners ,,,ho were unemployed had a

higl,er rate of A C visits corn pared to tl1ose \Vho \Vere employed, (71.4% vs. 51. 9%), (p<

0.001). 
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Table 2: Pattern of ANC visit utilisation
Variables 

Optimum 
utilisation 

No utilisation p-value

Age (years) 
N' O/o' 

Less than 20 
479 (36.8) 20-34
7091 (53.4) 35-49 2887 (54.1) Region 

N (o/o)

82 l (63.2) 
6196 (46.6) 
2448 (45.9'i 

North Central 1603 (56.7) 1225 (43.3) North East 1334 (39.7) 2025 (60.3) North West 2260 (30.7) 5109 (69.3) South East 1425 (86.4) 225 (13.6) South Soutl, 1246 (68.0) 587 (32.0) 
Soutl1 West 2588 (89.8) 294 ( 10.2) 
Residence 

Urban 5420 (77.6) 1567 (22.4) 
Rural 5037 (38.9) 7897 (61.J) ��:__------------t-=-=--=---�-'----t-
E ducat i o 11 al level 
No education 2699 (27. 9) 6963 (72. 1) 
Pritnar) 2381 (62.7) 1414 (37.3) 
Secondar) 4235 (80.8) l 006 ( 19.2)
I-ligl,er 1142 (93.4) 81 (6.6)
Religion 

) 1 g49 (25.1) 
h · · · 5 5 I 9 (7 4. 9 C r1st1an1ty 

7425(60.7) Jslan, 4815 (39.3) 
Traditional 71 (35.0) 132 (65.0) 
Wealtl1 index 

844 ( 18_2) 3802 (81.8) Poorest 
160 l (35.5) 2909 (64.5) Poorer 
2248 (58.9) 1569 (41.1) Middle 
2680 (76.0) 848 (24.0) Richer 
3084 (90.2) 335 (9.8) Richest 

Emplo)'ment status 
2435 (41.1) 3488 (58.9) Unemplo)ed 

1 7992 (57.4) 5939 (42.6) Emolo)ed 
1 

1
r1aceofAl�C 

310(87.1) 46(12.9) At a home 
1 7456 (78.0) 2105 (22.0) I e,0\ emment health facilit) 

2557 (90.3) 274 (9.7) I Pri\ ate health facilrt) 
Hu band's partners educational level

1831 (23.8) 5856 (76.2) No educat10n
2112 (59.4) 1444 ( 40.6) 

<0.001 

<0.001 

<0.00 I 

<0.00 I 

<0.00 I 

<0.001 

<0.001 

<0.001 

<0.001 
Prima!) 1 4106 (73 2) 1503 (26.8) t 5econdar) 1 2021 (82 6) __ 427 ( 17.4)� --�--Higher 

t t· fl•Hu�band� ·/partner� cmpl<J) n1cn \ a 
uncmplo) ed 
em IO)'Cd 

110(71 4) 
9')77(�1.<)) 

28 

44 (28 6) 
92145 ('-18.1) 

0 0() I 
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4.3 SOCIO-ECO OMic FACTORS AFFECTING
NORTHERN AND SOUTHERN REGIONS

ANC VISITS ACROSS 

Socio economic factors which affi . . . ect opt1mt11n ut1l1sation of ANC visits are presented in table
3; respondents in the south em o 

· · · rebion w1th1n the age group 35-49 had the highest proportion
of optimum utilisation (83.3%, p<0.001), while responde11ts in the northern region aged less
than 20 had tl1e least proportion f t· . . . . 

o op 1mt1m ut1l1sat1on (29.6%, p<0.00 l ). Opt11num
uti I isation increased with inc · 

d 
· · · · 

rease 111 e ucat1011al level; respondents with l11gher educational 
level had the highest proportion of optimt1m utilisation in tl1e t\vo regions, 89.3% and 95.4%

for northern and southern regions respectively (p<0.00 I). The san1e pattern was observed in

the weal ti, index of respo11dents. The ricl1est had tl1e higl1est proportio11 in tl1e regions, 83. 7%

for nortl1 and 92. 9% for south. I11 tl1e nortl1er11 region, respo11dents in the poorest qt1i11tile l1ad

17.2% of ANC t1tilisation while in tl1e soutl1ern region l1ad 45.2% of ANC utilisation, (p 

<0.001 ). Respondents wl10 \vere e1nployed and bclo11g to tl1e soutl1ern region l1ad higf1est 

proportion ot' opti1nu1n t1tilisation ot' A C (83.6%) vvl1ile i11 tl1e 11011:f,ern region, 41.7% had 

ANC utilisatio11, (p<0.00 I). Une111pfoyed respondents l1ad proportions of 78.6% for the 

soutl1em region and 32.3% for nortl1ern region (p<0.001) opti1nt11n utilisation. Optirnum 

utilisation increased ,vith increase in the respondents httsband's/partners educational level,

the pattern is si111ilar for tl1e t,,,o regions (north 75.0% vs. south 93.1 o/o, p<0.00 l ), no

utilisation had higl1er proportion in the north con1pared to the s0L1th (78.2% vs. 42.5.

p<0.00 I )  for respondents l1L1sbands/partners \vho had no edt1cation. E1nployment status of

respondents husband/partner sl1owed that in the nortl1ern region. responder1ts vvith e1nployed

spouses had 38.1 % optimt1m utilisation ,,,f,ile respondents ,vith t1nemployed spouses had

60.6% optimum utilisation (p<0.00 I). In the soL1tl1ern region the proportions \,Vere;

unemployed 81.0% vs. employed 83.2% but these ,vere not statistically significant (p=0.579).
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Table 3: Socio economic factors across northern and soutl1ern regions
Variables 

Age (years) 
Less than 20 

20-34
35-49

Educational level
No educatio11
Primary
Secondary

Higher
Wealtl1 Index
Poorest
Poorer
Middle
Richer 

Richest 
Employn1ent status 

1 Unemplo)1ed
Employed 
Hus band 'sf partners 
educational level 
No education 
Prin1ar y 

Secondar) 
Higher 

..... 

Husband's/partners 
, employment status 
Une111plo) ed 

, E1nplo)ed 

Northern Re2ion
Optimum No p-valueutilisation utilisation 
N '0/0 I /( N · o/o· 

315 (29.6) 
3521 (39.2) 
1361 (38.9) 

241 I (26.3) 
1063 (51.2) 
1365 (70.9) 
359 (89.3) 

768 ( 17.2) 

1182(30.7) 

1275 (50.3) 

1127 (66.9) 

845 (83.7) 

1545 (32.3) 

3632 (4 I .7) 

I 5 81 (21. 8) 

890 ( 44.2) 

1557 (59.1) 

I 066 (75.0) 

43 (60.6) 

5072 (38.1) 

748 (70.4) 
5469(60.8) 
2142(61.1) 

6744(73.7) 
1013(48.8) 
559 (29. 1) 
43 (10.7) 

<0.001 

<0.00 l 

3 710(82.8) <0.00 l 

2669(69.3) 

1258(49.7) 
557 (33. l) 

165 (16.3) 

3245(67. 7) <0.00 I 
5082(58.3) 

5671 (78.2) <0.001 

1123(55.8) 

1076(40.9) 

356 (25.0) 

28 (39.4) <0.00 I 

8247(61.9) 

30 

Southern Re2ion 
Optimum No 
utilisation utilisation 
N ,-% 

164 (69.5) 
3570 (83.1) 

1525 (83.3) 

288 (56.8) 

1318 (76.7) 

2870 (86.5) 

784 (95.4) 

76 ( 45.2) 
419 (63.6) 

973 (75.7) 
1553 (84.2) 

2239 (92.9) 

890 (78.6) 
4360(83.6) 

249 (57.5) 

1223 (79.2) 

2549 (85.7) 

955 (93.1) 

68 (81.0) 

4905(83.2) 

Ni'%, 

72 (30.5) 
727(16.9) 

306(16. 7) 

2 l 9(43.2) 

400(23.3) 

44 (13.5) 

38 (4.6) 

92 (54.8) 
240(36.4) 
3 12(24.3) 

291(15.8) 

170 (7. 1) 

243(2 l .4) 
857( 16.4) 

'I 84( 42.5) 

321(20.8) 

426(14.3) 

71 (6.9) 

16 (19.0) 

988(16.8) 

p-value

<0.001 

<0.001 

<0.00 I 

<0.001 

<0.00 I 

0.579 
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4.4 LOGISTIC REGRESSION AN 

UTILISATION OF 

ALYSIS OF FACTORS AFFECTING OPTIMUM

ANTENATAL CARE VISITS

per1ormed to · t· Binary logistic regression was c. 

. . . 
1nves 1gate the factors that affect the optnnum

ty 
· 

The cl11 square value for the Hosmer Lemeshow
ut1l1sat1on of antenatal care facili 

. 

IS tea Y not significant {x-(8, N= 12116) = 9.863, p=0.275}, this
goodness of fit test was stat· t· 11 

. ,, 

0°0 tnodel a11d fits the data. The full model containing all
indicates that the model is a O d 

g111 1cant, X (24, N = 12116) = 1460.939, p < .001, indicating the
predictors vvas statistically si 'fi ,.2 

o is 1 e wee11 responde11ts \Vho reported and did not report optimum

n1odel was able to distinou· l b t 

w o e exp a1ned between 1 l .4o/o (Cox a11d S11ell R square) and
utilisatio11. The model as a h l \ · 

l 8.3o/o (Nagelkerke R squared) of the v · · · · 
· t· · d t l · fi d 

ar1ance 111 opt1111l11n lltt 1sat1on an correct y c asst 1e 

81.0°/o of cases.

As shown in Table 4, respondents aged 35-49 were more likely to utilLce ANC facility

opti1nally compared to those aged less than 20 years (OR= l .354, 95% Cl: 1.093, 1.678).

Opti1nu1n utilisation of ANC visits differ \V ith respect to geo political zones. Respondents in

South East , South south and South v-est respondents were 3, 2 and 4 times (OR=2.665, 95%

Cl: 2 2.096, 3.328; OR= J.665, 95% CI: 1.328, 2.078; OR= 4.396, 95% CI: 3.493, 5.533)

1nore likely to have opti1num utilisation of ANC visits than North central zone respectively.

Respondents \Vith primary education were 3.4% less likely than those with no education to

utilize ANC optimally. this was however not statistically significant (OR=0.966 p=0.628) 

Ho,vever. respondents with secondary and higher educational levels were I and 2 times

(OR=l .232. 95% Cl: 1.044, 1.454; OR= 1.883, 95% Cl: 1.359, 2.610) 1nore likely than those

\\ ith no education to utilise ANC visits opti1nally respectively. Respondents who belong to

the richest wealth quinti le \Vere about 2.6 times more likely to utilize ANC visits optimally

(OR=2.644. 95% Cl: 2.057. 3.399) compared to respondents in the poorest quintile.

Employed respondents \\ ere about I time more likely than unemployed respondents to utilise

A c visits optimally (QR= J.090. 95% Cl: O. 975. 1.218), however this was not statisticall)

· ·fi t (p=O 179) Respondents whose place of ANC was a government or private health

s1gn1 1can • . ... . 

faciht\ \\ ere I time (QR= 1.178. 95% Cl : 0.837, 1.656) and !time (OR=l .180. 95% Cl:

, 

0_822 J.693) respective I) more likel) to utilize ANC visits optimally c01nparcd to

d h Place of Al-<C \vas at a home, this was not statistically significant.

respon ents \\ osc 

8 d -O .,69) rcspecti\el) Respondents who�c hu�hand"s/partncr·� belong t,1

(p O 34 ar1 p- . J 

. . , 1 1• , ·I \,ere 2 ti me� more hi-.clv to utili7c /\NC \ 1�11� optim,,11� cnn1p,,rcd to

higher l!ducat1ona c\ c 
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respondents whose husbands had no education (OR= 1.704, 95o/o CI: 1.398, 2.077).
Respondents whose husband/partner were employed were 6 l .2o/o less likely to utilise ANC

visits optimally compared to those whose husband's/partners were unemployed (OR=0.388,

95o/oCI: 0. 168, 0.895).
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Table 4: Lo2isti 
Variables 

c reeression analvsis of factors th . . . at affect oot1mum ut1l1sation of ANC
OR S.E. P-value 95 °/4 CI 

Age 
Less than 20 
20-34 
35-49 
Region 
North Central· 
North East 
North West 
South East 
South Soutl1 
South West 
Residence 
Urban 
Rural 
Educational level 

o edt1cation •
Pritnary 
Seco11dar)' 
Higher 
Religion 
Cl1ristianity • 
Islam 
Traditional 
\Vealth index 
Poorest 
Poorer 

1iddle 
Richer 
Richest 
Employment status 

• 

UnemplO)'ed 
, Emplo) ed 

Place of A C 
At home 
Go, ernrnent facility 

, Pri,ate facilit) 
Husband"s/partne rs educational le\el 

I 
• 

I. 15 I 
1.354 

0.866 
0.871 
2.665 
1.661 
4.396 

1.036 

0.966 
1.232 
1.883 

1.005 
0.878 

1.172 
l .494
I. 732
2.644 

1.090 

1. 178 

1.180 

"'\o education 
I Primar, 1.308 

Secondaf) 1.496 I 
., 

Higher _ --+-1.704

,_Husband"Jparl-;;-;-;.s em plo\ menl slal u-, 

l.Jnemplo� cd 
Empie) ed 

* J{cfcrencc category

0.388 

33 

Lo,ver Upper 

0.10 l 
0.109 

0.084 
0.077 
0.123 
0.114 
0.117 

0.067 

0.07 l 
0.084 
0. I 66

0.076 
0.275 

0.077 
0.086 
0. I 00
0.128

0.057 

0.174 
0.184 

0.164 
0.006 

0.087 
0.074 
0.000 
0.000 
0.000 

0.598 

0.628 
0.013 

0.000 

0.943 
0.637 

0.040 
0.000 
0.000 
0.000 

0.129 

0.348 
0.369 

0.000 
0.000 
0.000 

0.944 
1.093 

0.735 
0.748 
2.096 
1.328 
3.493 

0.909 

0.841 
1.044 
l .359

0.866 
0.512 

l .007

1.263 
1.423 
2.057 

0.975 

0.837 
0.822 

1. 133
1.289
l .398

0.074 
0.076 
0. 10 I

------4---- ---

0.427 0.026 
�_L 

0 168 

I .403 
1.678 

1.021 
1.013 
3.389 
2.078 
5.533 

1 .181 

I . I I 0 
1.454 
2.610 

1.167 
1.507 

1.363 
1.768 

2.106 

3.399 

1.218 

1.656 
1.693 

1 . 51 I 

1.735 

2.077 

0 89"' 
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4.5 POISSO , NEGATIVE BINO 
REGRESSION ANALYSIS

MIA.L AND GENERALISED POISSON
OF FACTORS AFFECTING ANC VISITS

4.5.1 Poisson Regression 

Table 6 shows tl1e regression parameter . . s for Poisson regression tl1e deviance for the model
\Vas about 11.54 7 ti1nes larger th h an t e degree of freedo1n wl1icl1 indicated the possible
existence of over dispersion. 

The number of ANC visits \.Vas Iii h b g er Y approx11nately 9.5% a1nong respondents aged 20-34
years co1npared to responde t d 1 n s age ess tl1a11 20 )'ears (IRR= 1.095, 95% Cl: 1.062, I .  I 30),
The nu1nber of A C visits \va 1 • } b s 1 1g 1er y 18.2o/o a111011g respondents aged 35-49 years

coin pared to responde11ts aged less than 20 years (IRR= 1.182, 95% Cl: 1.145, 1.221 ).

Nutnber of ANC visits ai11ong respondents fro111 tl1e sot1th east, sot1tl1 soutl1 and sottth west

zones "''ere higl1er by 29.9% (IRR= I .299, 95% CI: 1.272, 1.327), 60.5o/o (IRR=l .605 , 95%

Cl: l. 5 73, 1.63 7) a11d 61.5% (l RR= I .615, 95% CI: 1.587, l .644) respectively co1npared to 

number of ANC visits by responde11ts in tl1e 11ortl1 central zone. However respondents fro1n 

tl1e north east and north \Vest l1ad lo\ver 11t1111ber of ANC visits by approximately 10.6% 

(IRR=0.894, 95% CI: 0.875, 0.9 13) and 32.7% (IRR=0.673, 95% Cl: 0.658, 0.688) 

respectively compared to respondents from 11orth central. Responde11ts in rt1ral residence had 

a 10.5% decrease (IRR=0.895, 95o/o Cl: 0.884, 0.907) in number of ANC visits compared to 

respondents in t1rba11 reside11ce. Tl1e nt1n1ber of ANC visits i11creased by 5.2% amor1g \V01nen

\\ ith econdar) edL1cation co111pared to \\'omen \\1ith no edt1cation (IRR= ] .052, 95o/o CI:

1.031, 1.07-l). Wo1nen who practiced Isla1n and Traditional religions l1ad a 1.8% and 16%

decrease respectively in number of ANC visits compared to \�'otnen wl10 practice Cl1ristianit)1

(IRR=0.982, 95% CI:0.967. 0.996� IRR=0.840, 95% CJ: 0.786, 0.898). Respondents in the

richest \,ealth quintile had a 32.5o/o increase in nt1mber of ANC visits co1npared to

respondents in the poorest \\ealth qt1intile (lRR= l .325, 95% Cl: 1.286, 1.366). E1nplo)·ed

respondents had a 3_401o decrease in nt11nber of ANC visits compared to ttnernplo)'ed

cespondents (IRR== 0.966. 95% Cl: 0.953, 0.979). Respondents vvho had ANC vi its in

'"' 1-"· had a 14 4o/o decrease in the nurnber of antenatal \1isits co1npared to tl1ose
go\iernn1ent 1ac1 ll,Y 

. . h e (IRR-0 856 95o/o Cl: 0.831. 0.880). Sirnilarly respondents,, ho had
,-.,ho had \'1s1ts at a om · · 

. . . · t h >alth facrlit\. had a 7.,o/o decrease i11 tl1c 11 t1mbcr of \NC , 1<;it�
A�C \'JS1ts 1n a pr1\ a e c 1 

d ho }iad /\�C v1s1tc; at a 110111c (IRR O 927. 9�0
o c.�1- 0.9 ()(), O ()"'")

c rnparcd to respt)n e,,ts \V 

.. 11 b' d/partncr ll<l<l l1igt1cr cc.Jucatio11 l1�ld ,, 6 (J0 o i11lrC,t\t: i,1 tl1e 11l1111l)t·r
Re..,pondents \'- }10s� us an 
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of ANC visits compared to respondents whose husbands/partners had no education(IRR= l.060, 95% CI: 1.035, 1.085). Women whose husband/partner was employed had a20.5% decrease in number of ANC visits compared to women whose husband/partner wasunemployed (IRR=O. 795, 95% CI: 0. 764, 0.828).

Table 6: Parameter estimates for Poisson regressionParameters 
P IRR Standard p-value 95o/o Cl for IRR

Constant 
Age 
less than 20*
20-34
35-49
Region 
North central* 
Nortl1 east 
North \vest 
South east 
Soutl1 sot1th 
South \Vest 
Residence 
Urban* 
Rural 
Educational le,,el 

o education*
Primaf)' 
Secondary 
Hi2:her 

--

Religion . * Christian it) 
I Islam 
Traditional 
i \\iealth Quintile
Poorest* 
Poorer 
1 iddle 

1 Richer
Richest 
Em plo)·ment ta tus 
Unemplo)ed* 
Em1Jlo} ed 
Place of A 
At a home* 

Private fac1l1t) 

error 

2.417 11.212 0.372 <0.00 l 
Lo,ver 

bound 

10.506 

<0.00 1.062 

Upper 

bound 

l I. 965

0.09 I 
0.168 

1.095 
1.182 

0.017 
0.019 <0.00 1.145 

-�-=-:..:-t--,

1.130 
1.221 

-0. I 12

-0.396
0.262
0.473
0.479

-0 .1 1 I

0.009 
0.051 
-0.008

-0.0185
I -0.174 

0.068 
0.074 

I 0.180 
0.282 

-0.035

0.894 
0.673 
1.299 
1.605 
1.615 

0.895 

1.009 
1.052 
0.992 

0.982 
0.840 

1.070 
1.076 
l .197
1.325 

0.966 

0.0 J 0 
0.008 
0.014 
0.016 

0.015 

0.006 

0.010 
0.011 
0.013 

0.007 
0.029 

0.014 
0.015 
0.017 
0.020 

0.007 

<0.00 I 
<0.00 I 
<0.00 I 
<0.001 
<0.00 I 

<0.001 

0.361 
<0.00 I 
0.559 

0.014 
<0.00 I 

<0.00 I 
<0.001 
<0.00 I 
<0.00 I 

<0.00 I 

0.875 
0.658 
1.272 
l .573
1.587 

0.884 

0.990 
1.03 I 
0.966 

0.967 
0. 786

l .042
1.048 

1. 164 
1.286 

0.953 

0. 913
0.688
1.327
1.637
1.644

0.907 

1.029 
1.074 
1.019 

0.996 
0.898 

1.099 
1.106 
1 .23 I 

1.366 

0.979 

I -0 156 0.8'56 0.012 <O 00 I �-��� � ���-0.075 0 927_1 0..:0�4 __ <0.001 --'----
-
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�Husband's/partners educational level
No education* 

Pri111ary 
0.001 1.00 I 0.011 0.939 0.980 1.022 Secondary 
-0.004 0.996 0.010 0.715 0.976 1.017 Higher 
0.058 l.060 0.016 <0.001 1.035 1.085 Husband's/partners employment status

Unemployed* 

Employed 
-0.229 0.795 0.016 <0.001 0.764 0.828 

Df 12530 ' 

Pearso11 x· 
320 l 04.174 • 

Dev1a11ce 
144685.914 LogL 
-96233.475-2/ogL
192466.95AIC

BIC 192516.95 

192702.9 • 

*reference category

I 

36 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



4.5.3 Negative Binomial Regression

Table 7 shows the regression para meters for Negat· 8. . l . . f . 1ve 1no1n1a regression, the ratio o 
deviance to degree of freedom for the d . 

. . 
ino el is about 0.70 (approxi1nately 1 ), this indicates an

adJust1nent for over dispersion. Al h f. 
_ _ 

P a O the model had a value significantly greater than zero
(alpha=0.6�3, 9)o/o CI= 0.637, o 671) . 

. . . · , this sl1ovved that the data was better modeled by
negat,ve b1no1n1al regressio11 due to th e presence of over dispersion. Tl1e esti1nates of tl1e
sta11dard error were slightly larger thai1 th f 1 • ose O t 1e Po1sso11 regress1011. 

The nu1nber of ANC visits was higl b 1er Y approximately 8.2o/o arnong respo11de11ts aged 20-34

Years con1 pared to respondents d I h age ess t an 20 years (lRR:::: 1.082, 95o/o CI: 1.000, 1.170),
similarly the nt11nber of ANC v·s·t l · l · 1 1 s ,vas 11g 1er by approx1n1ately l 5o/o an1011g respor1dents

aged 35-49 compared to respondents aged less tl1,ln 20 years (IRI�:::: 1.154. 95o/o Cl: 1.063,

1.253). The ntitnber of ANC visits for respondents i11 the differe11t geopolitical zones

increased by 32o/o for sot1tl1 east (IRR= I .324, 95o/o Cl: I .244, 1.41 O), 61.5o/o for south south 

(IRR=l.615, 95o/o Cl: 1.521, 1.715) a11d 65.9o/o for sot1tl1 \Vest (IRR= l .659, 95% Cl: l .574, 

1.748) compared to respo11dents i11 the nortl1 central zo11e. However respo11de11ts from the 

nortl1 east and nortl1 west zones l1ad a decrease of 10.83/o (IRR=0.892, 95o/o Cl: 0.845, 0.943)

and 3 l .7o/o (IRR=0.683. 95°/o CI: 0.646, 0.723) respectively nl1mber of ANC visits compared

to respondents for111 nortl1 ce11tral. Respondents in rt1ral residence had a I 0.5% decrease

(IRR=0.895, 95°/o CI: 0.884, 0.907) of nun1ber of ANC visits compared to respondents in

urban residence. Wome11 \Vl10 practiced Traditional religions had approxi111ately 23.5°/o

decrease in the nu1nber of ANC visits compared to wo1nen \Vho practice Cl1ristianity

(IRR=0.765, 95o/o Cl: 0.639. 0.917). Respondents in tl1e ricl1est vvealth quintile had a 27o/o

increase in the number of ANC visits co1npared to respo11dents i11 the poorest \vealth qt1intile

(JRR=l.276. 95% Cl: J.178, 1.381). The number of ANC visits was lo\ver by about 14.3%

d t ho had ANC visits in a govern1nent facility co1npared to those wl10 had
among respon en s \V 

ANC , isits at a home (IRR=0.857, 95% Cl: 0.780, 0.943). Respondents whose

h d h
. h education had a 7.3% increase in tl1e 11u111ber of ANC visits

Husbands partners a 1g. er 

d h husband/partner l1ad no edt1cation (I RR= 1.073. 95o/o Cl:
corn pared to respon ents w ose

O 
• 

h h band/partner \\as employed had a 18.71/o decrease 1n tl1c
1.007. 1 .144). \1/omen \\, ose us 

. . d to ,vomen \vhose l1l1sband/part11er \i\ras une111ployed
number of A NC ,,1s1ts compare 

(IRR=0.811. 95o/o CI. 0 707. O 93 5 }. 
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Table 7: Parameter estimates for N paramete1·s ei'ative Binomial Re2ression
p IRR Standard 

Constant 
Age 
Less than 20* 
20-34 
35-49 
Region 
Nortl1 central* 
Nortl1 east 
North west 
Soutl1 east 
Sot1tl1 south 
South \vest 
Residence 
Urban* 
Rural 
Educatio11al level 
No education* 
Pritnary 
Secondary 
Higher 
Religion 
Cl1ristianity* 
Isla1n 
Traditional 
\Vealth Quintile 
Poorest* 
Poorer 
Middle 
richer 
Richest 
Emplo)'ment Status 
Unemplo1ed* 

, Emplo)ed 
I 

1 Place of AN C
At a home* 

1 Government health facility 
1 Pri,1ate health faci I itv 
I Husband 'sf partners educational
le,1el 
No education* 
Primaf\ 

: Secondar\ • 

Higher ____ _ 

2.400 

0.078 
0.141 

-0.114
-0.380
0.282
0.480
0.507

-0.098

0.0 I 1 
0.045 
0.007 

-0.003
-0.272

0.064 
0.050 
0.133 
0.24 I

error 

11.005 1.130 

l.082 
l. l 54

0.892
0.683
1.324
1.615
1.659

0.906 

I . 0 l I 
1.047 
1.001 

0.996 
0.765 

1.067 
1.053 
1.145 
1.276 

0.043 
0.048 

0.025 
0.020 
0.423 
0.050 
0.044 

0.018 

0.026 
0.029 
0.040 

0.022 
0.071 

0.034 
0.035 
0.04 l 
0.052 

-0.037 0.964 0.019

' 

-0. I 54
-0.069

0.857 
0.934 

0.042 
0.047 

0.005 1.005 0.028

0.027 1.026 0.028

0.()72 -+--1_.0_73 __ 0 035

f Husbaod'�/partner� ernplo) ment �,atu\

l Unemplo: ed* 1 
38 

p-value 95 °/o CI For IRR 

<0.001 

0.048

<0.001 

<0.00 I
<0.00 I
<0.001 
<0.00 I
<0.00 I 

<0.00 I

0.679 
0.106 
0.866 

0.869
0.004

0.043 
0.119 
<0.00 I 
<0.001 

0.054 

<0.00 I 
0.173 

0.867 
0.339 
0.029 

Lower 
bound 
8.999 

1.000 
l .063

0.845
0.646
I .244
1.521
l .574

0.872 

0.961 
0.990 
0.932 

0.954 
0.639 

1.002 
0.987 
1.067 
1.178

0.928 

0.780 
0.846 

0.952 

0.971 

I 007 

Upper 
bound 
13.458 

1.170 
1.253 

0.943 
0.723 
1.410 
I. 715 
I. 748

0.941 

I .063 
1.106 
1.087 

1.041 
0.917 

1.135 
1.124 
1.229 
1.3 81 

1.001 

0.943 
l .031

l .061
I 083
1.14--l 
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Employed -0.206 0.8] 3 0.058 0.004 0.707 0.935 
-

12530D/ 
1 

pearso,, x 29796.910
oe,,iance 8821.099
JogL -41896.924
-2/ogL

83793.848
AIC 

83845.849
BIC 

*refere11ce category
84039.233
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�Employed
-0.206 0.813 0.058 0.004 0.707 0.935 

Df 
2 12530 

pearso11 x
29796.910 

Deviance 
8821.099 /ogL 
-41896.924

• -2/ogL
83793.848AIC 
83845.849BIC 

*reference category
84039.233
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4.5.4 Generalised Poisson Regression

Table 8 shows the regression paramet n 
. _ 

ers or Generalised Poisson regression. Tl1e positive
value of phi (0.182 9:,o/o Cl: O 178 o 186) fi 

_ . 
' · rom the model indicated a11 adjt1stn1ent for Poisson

over d1spers1on. The estimates ot' the
. . 

standard error were similar to those o·f the Negative
Binom1al regression, although slightly higl,er.

Tl1e nu1nber of ANC visits was high b · . er Y approximately 14% among respondents aged 35-49
years co1npared to respondents a d l l ge ess t 1an 20 years (IRR= 1.142, 95o/o CI: 1.053, 1.240).
The number of ANC visits a1no11g d . respon ents fro1n the d1ffere11t zones increased by 33.6o/o

for south eaSt (rRR = 1 .336, 95o/o CI: 1.251, l .428), 6 l .8o/o for sot1tl1 sot1tl1 (IRR= 1.618, 95o/o

Cl: 1.516, 1.727) and 68.2o/o for soutl1 west (IRR=l .682, 95% CI: 1.589, 1.781) co1npared to

respondents in tl,e nortl1 central zo11e. Ft1rtl1er111ore, responde11ts fro1n the 11ortl1 east a11d nortl1

\Vesl l1ad a 10.9% decrease (IRR=0.891, 95o/o CI: 0.844, 0.941) and31.4o/o decrease

(IRR=0.686, 95o/o CI: 0.649, 0. 725) respectively in the nl11nber of ANC visits corn pared to

respondents for1n nortl1 central. Respo11dents i11 rt1ral residence l1ad abot1t 9°/o decrease

(IRR=0.910, 95o/o CI: 0.874, 0.94 7) i11 tl1e nL11nber of ANC visits co111pared to respondents in 

urban residence. Women \\1l10 practiced Traditional religio11 l1ad approxi1nately 26.2o/o 

decrease in the nt11nber of ANC visits co1npared to wo111en \Vl10 practiced Christianity

(IRR=O. 738. 95o/o Cl: 0.619, 0.882). Respondents in tl1e ricl1est wealth qt1intile l1ad a 25%

increase in the nu111ber of ANC visits co1npared to respondents in tl1e poorest wealth quintile

(IRR= l .254. 95o/o CI: 1.155, 1.361). Women wl10 had ANC visits in govern111ent l1ealth

facilities had a 14.3o/o decrease in tl1e number of ANC visits compared to tl1ose \\1ho had ANC

· · 
h (IRR-0 g,7 9501 er· o 769 O 954) Respondents \.vhose l1t1sband/partner l1ad

visits at a ome - . ..J , 10 . . • • • 

h. h d 
· 

h d 7 901 increase in tl1e 11u1nber of ANC visits compared to respondents
1g er e ucat1on a a . 10 

d / h d O edtication (IRR=l .079, 95o/o CI: 1.012, 1.151). Wornen
,vhose husban s partners a n 

l Yed had a I 7 6o/o decrease in tl1e 11umber of ANC visits
\\ hose husband/partner \.Vas emp O 

I b d/partner \Vas unemployed respondents (IRR=0.824, 95o/o

compared to ,,,omen \vhose ,us an 

CI· 0.702. 0.967).
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' ' 

Table 8: Parameter estimates for G 
parameters ene 1· d ra ise Poisson re2:ression

I 

Constant 

Age (years) 
Less than 20* 

20-34 

35-49 

Region 
Nortl1 central* 
Nortl1 east 
North \Vest 
Soutl1 east 
South south 
South \.Vest 
Residence 
Urban* 
Rural 
Educational level 
No educatio11 *
Primary

Secondary 
Higher 
Religion 
Cl1ristiat1 ity * 
Isla1n 
Traditional 
Wealth Quintile 
Poorest* 
Poorer 
Middle 
richer 
Richest 
Emplo)1ment status 
Unemplo) ed* 
Emplo)ed 
Place of ANC 
At a homelf(

Go\emment health facilit) 
Pri\1ate health fac i I it) 

, Husband's/partners 
I 1e,·el
I 
No education :\C
Pr1mar) 
Secondarv 

., 

educational 

, Higher
· - I , ent�tatu, Husband's/partners emp O} n1 

Unemployed .,

p IRR Standard 
error 

2.385 10.861 1.231 

0.075 1.078 0.043 
0.133 1.142 0.477 

-0.115 0.891 0.025 
-0.378 0.686 0.019 
0.290 1.336 0.045 
0.481 1.618 0.054 
0.520 1.682 0.049 

-0.095 0.910 0.019 

0.01 l 1.01 l 0.026 
0.043 1.044 0.030 
0.014 1.0 I 3 0.042 

0.003 1.003 0.024 

-0.303 0.738 0.067 

0.065 1.067 0.033 

0.044 1.045 0.034 

0.117 1.124 0.041 

0.226 1.254 0.052 

I 

-0.038 0.963 0.019 

-0.0155 0.857 0.047 

-0.0654 0.937 0.054 

0.004 1.004 0.028 

0.040 1 .041 0.028 

0.076 1.079 0.035 
-

-

41 

p-value 95°/o CI for 
IRR 

Lo,ver Upper 
bound bot1nd 

<0.001 8.698 13 .562 

0.057 0.998 1.165 

<0.00 l 1.053 l.240 

<0.001 0.844 0.94 l 
<0.001 0.649 0.725 

<0.001 l .251 l .428

<0.00 I 1.516 1.727 

<0.00 l 1.589 1. 781 

<0.00 I 0.874 0.947 

0.663 0.961 1.064 

0. I 35 0.987 I. I 04

0.742 0.934 1.100 

0.896 0.958 1.050 

<0.001 0.619 0.882 

0.035 1.005 1.133 

0.172 0.981 1.114 

<0.001 1.047 1.206 

<0.001 1.155 1.361 

0.059 0.926 1.00 l 

0.005 0.769 0.954 

0.254 0.837 1.048 

0.877 0.951 1.060 

0.144 0.987 l .098

0.021 l O 1:? l I " l
-
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Employed
-0.194 0.824 0.067 0.018 0.702 0.967 Df 

2 -

pearso11 x
-

Devia11ce
1 

-

fYald X

2683 .40 (p-value <0.00 I)logL 
-40615.024.. 2/ogL 
81230.048AIC 

BIC 8 I 282.048

*reference category
81475.433

4.6 AIC CROSS VALIDATION

Table 9 shows the comparison of tl1e three 111odels PR, NBR and GPR utilising tl1e
difference D1 between the models and tl1e rnodel witl1 tl1e least value, l1ence tl1e relative
likelihood vvere computed, tl1is led to Akaike weigl1ts co111pt1tation. Using tl1is cross
validation of AIC, GPR 1nodel wot1ld be ra11ked best n1odel 100% of tl1e ti1ne wl1er1
comparing tl1ese three 1nodels i.e. PR, NBR and GPR.

Table 9: Model comparison usi11g AIC cross validatio11 i1lgoritl11n 

Model LogL K AIC Di Relative Akaike \veights 

likelihoods wj

PR -96233.475 35 192516.95 111286.902 0.000 0.000 

NBR -41896.924 36 83845.849 2615.801 0.000 0.000 

26 81230.048 0.000 1.000 1.000 GPR -40615.024

St1n1= l 
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CHAPTER FIVE

DISCUSSION

This study examined factors f a fecting antenatal .. 

reproductive age (15-49 years) i . . 

care visits a1nong women within the
n N 1ger1a from the National

Survey, 2013. It focused on so 
. 

d 
Demographic and Health 

c10 emographic factor f h 
utilisation of antenatal car 

. . s O t e respondents which affect 
e v1s1ts, also on factors wl1ich affi . . . . 

model selection to obta· th b 
ect optimum ut1l1sat1on and on 

tn e est regression mod I D 
visits when tl1ere is a 

. 
d. . 

e or the cot1nt data nt1n1ber of antenatal 
n in 1cat1011 of tl1e presence of over dispersion.

5.1 PATTERN OF UTILISATION OF ANC VISITS

The prevalence of having at least one t .. atl enatal v1s1t was 64.9o/o, this prevalence is similar to
tl1e prevalence of 60o/o recorded in the NDl-lS · , (2013) report and also corroborates \Vitl1 tl1e
prevalence of about 60% by WHO, (2003) , bttt sligl1tly l1igl1er t11an tl1e 4 7o/o obtai11ecl i11 the

NARHS, 2012 report. Prevale11ce of t· · ·1· · · 
op 1111u111 utt 1sat1on 1.e. ·fot1r or more visits ,vas 52.So/o, 

o poor 110\V e ge and avvareness of the foct1sed groL1pthis lower prevale11ce maybe due t k 1 d 

antenatal care (Amost1 et al, 201 1; U 1neora et al, 2007). Pattern of opti1nl1m utilisation of 

antenatal care visits varies based 011 socio demographic factors. There is a 1narked difference 

in opti1nu1n t1tilisation between tl1e differe11t age groups \Vitl1 older respondents 35-49 years 

attending ANC visits n1ore tl1an younger respondents. This finding agrees with the

Adekanle, (2008) stud)'· This n1a)' be due to rnore knowledge about tl1e advantages of ANC

b)' the older \vomen. Opti1nu1n utilisation differs a1nongst the six geopolitical zones. Higher

proportion of ,vomen in the south east, south south and south ,vest utilized ANC visits

optimally, north central had a slightly higher proportion of wrnnen having optimum

utilisation compared to lower proportion observed in the north east and the north west zone

had the Io,vest proportion. This is similar to results obtained f rom Adamu. (2011) and may

be explained by the seeming higher socio demographic features of women residing in the

south compared to those in the northern region. The type of residence the wo1nan lives

ffi · t·1· t·on this corresponds with NARHS, (201 3) report witl1 ttrban d,vellers
a ects optimum u 1 1sa 1 

h · · h f t· 1 · ation Results sho,ved tl1at with increase in edL1cational level.
a, 1ng a h 1g er rate o u 1 1s 

. . · · utilisation . Respondents \vitl1 higl1er edL1cational level had

there 1s an increase 1n opt1n1urn

. f ·t Th· is compatible with findings from a study by Nwosu et al.

the h 1gl1est number o , 1 s1 s is . . 

th fact that with higl1er edt1cat1on. fe1nale autono111y 1s

(2011 ). Thjs may be due to e 

d sion about sclf-hcaltl1 r11c type of rcl1gio11 l, ,,0111 r,11

enhanced: \.\ h ich leads to better cci 

· n utilisation of ANC vic.,1tc., "t1lk11r11i ,111(1 \Ji11lhal�nr

practices has an effect on optimur 
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• 

(2008). With increase in wealth u � . q Lnt1le, there is . 

\vho utilized ANC visits optimal! . 
an increase in the proportion of women

y. The richest quintile l . 

poorest had the least proportion S 
iad the highest proportion while the 

. everal studies (N.

and Nimbalkar, 2008) have Ii k d 
isar et al, 2003; Shrestha, 2013; Kulkarni 

. . . 
n e vvealth quintile f . . . . 

because higher quintiles are a . 0 women to ut1hsat1on; this may be 
ssoc1ated with higl1er ed .

w01nen may also have husba d I 
ucallon, employed women and these 

n s partners with hi l 
employed. and these factors inf! . 

g ier educational status and are also 
uence opt1mt1m t1tilisati f 

care significantly affects the O • • • 
on ° ANC. The place of antenatal 

pt11nu1n ut1l1sation o·f ANC .. 

in private hea I th f ac i Ii ti es had h
.

0 • 

visits. Women who attended AN C 
10her proport1011 c d 

wl10 had visits at a h Th' 
o111pare to government facility and those 

o1ne. is cot1ld be ex lai d 
h

. h l d t 1 . . 
' p ne by tinder staffed governn1ent hospitals 

w ic ea s o a ong wa1t1ng ti1ne a11d fn a ects tl1e qual tty of service (Aigbe, 2012).

5.2 SOCIO ECONOl\1IC FACTORS AFF ECTING OPTIMUM UTILISATION OF

ANC VISITS ACROSS NOR THERN AND SOU THERN REGIONS

m 1ne into two regions� Nortl1ern and Tl1e six geopolitical zones in the cotttltry \\'ere co b' d . 

Sotithern regions due to broad si1nilarities observed in optin1L11n t1tilisation o·f ANC visits in

the tJ1ree northern zones and also i11 tl1e tl1ree sol1tl1ern zo11es. Results sl1owed tl1at socio

economic factors such as vvealtl1 i11dex, educational level \.Vere associated \.Vitl1 ANC visit

utilisation, this fi11ding is sitn i lar \Vith Q\voo and Lan1bo11-Quayefio, (2013 ). Social strl1cture

\\'as found to be a factor that affects ANC lttilization, tl1roL1gh co1111nunication at social

gathering. \Vomen talk to their peers a11d discuss abol.1t differe11t features of life including

health related issues. Optim111n utilisation of ANC visits is significa11tly higher i11 the southern

region com pared to northern reg ion. This agrees with findings from Nwosu et al, (2012);

Adamu, (2011); NHDS, (2013) and NARHS, (2012) reports. This marked difference in

optimum utilisation among the two regions may be explained by higher socio economic

indices ,vhich consistently affects optimum utilisation of ANC visits. Respondents from

southern region had higher proportion of educated women, more respondents belong to the

richest �ealth quintile compared to  the northern region and these are factors which strongly

influence uti I isat ion of AN c vis its. Hospital bi II s are most I Y made through out-of-pocket

· · · h Ith insurance scheme does not cover for most of l1er citize11s.

payinents 1n 1ger1a as ea 

E 
d to make decisions about self-l1ealtl1, stop traditio11al and

ducated \\ omen are empo"'ere 

P-to-date healthcare services to i1nprovc l1ealtl1. Otl1cr

cultural practices and hence use ti 

. . ,: h as employment statu�. hu�hand �/partner� cducnuonal

important socio economic 1actors sue 

• . • f A c., visits this could be due to incrcn�c in li11n1h mcomc

level affect opt1mu1n ut1l1sat1on o 
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\ 

to aid in hospital bills payment t ' ransportation f 
1cnowledge of the importance . _

ares amongst other related expenses and better

, 
of ut1l1sation of

Husband s/partners employment t 
modern healthcare facilities. 

. . . . . . 
s atus was found to be a . . 

ut1l1sat1on of ANC v1s1ts 10 north . 
maJor factor that affects optunum

ern region but not for . 

high dependence of women in th 
southern region. This may be due to a 

e nortl1ern region on th . 
decision making about health wl . 

etr husbands, both for inco1ne and 
, 1ereas in the soutl1ern r 

. 

this gives at1tono1ny for decisio k' 
egion inore wome11 are edt1cated and 

n ina t11g about l1ealtl1 . 

level of independence. Age w b 
care seeking behaviour and a certain 

as o served to be a factor affi . . . . . . 

older respondents age 34_49 h 
. . 

ectmg opt11num ut1ilsat1on with 
av1ng l11ghest proportio T 

. 

in knowledge of i111porta f . . 
ns. his cotild be explained by increase 

nee o ANC v1s1ts and it . 

l Id b · . 
15 expected tl1at vvith increase in age there 

s 1ou e increase 1n  edt1cation. 

5.3 DETERMINANTS OF OPTIMUl\1 UTILISATION OF ANC VISITS

Age, geopolitical zo11e, educational lev 1 f e o responde11t, \vealtl1 111dex, l1t1sba11d's/partners

pat ners e1np oy111ent statt1s were found to strongly predict educational level and husband's/ 1 1 

optimal ANC visit utilisation. Yoha11 11es (2013), Onasoga et al (2012), fou 11d age, educational

status as deter1ni11ants of utilisation of ANC; older respo11de11ts are expected to be more 

kno,vledgeable and have access to infor1nation abot1t the in1portance of ANC visits. Educated

women are more likely to l1ave four or 1nore visits, witl1 higl1er edt1cation co111es enhanced

female autonomy \vhich leads to decisio11 rnaki11g abot1t self-health ar1d to do away \Vith

cultural practices and utilize 1nodern healtl1 care services. Si1nkhada et al (2007). fot1nd

\\1ealth i 11de>i., husband· s/partners educational level to significantly affect uti lisatio11. This may

be as a result of an association between wealtl1 index, employ1nent statt1s a11d educational

level; all these mentioned factors lead to increase in family income which influences use of

healthcare services as hospital bills and other related expenses can be paid for, this is due to

the non-all-encompassing Health Insurance Scheme in N igeria. The woman's place of

residence, relig ion, employment status and place of ANC \Vere not statistically significant in

th. t d h · b d to spread of health faci I ities to both t1rban and rt1ral areas, dt1e to

1s s u ) : t 1s rna)' e ue 

· · d · d ess to informatio11 leading to less beliefs i11 traditional and

increase 1n e ucatton an ace 

. JI · ·1 al beliefs This however disagrees with T italey et al (2010)

cultural practices as \Ve as sp 1 rt u 

• r. d ban women attend A '\JC visits more tl1an rt1ral re(jide11ts.

and Adarnu (2011) °" h1ch 1oun ur 

f the woman was found not to be a determinant of

Similarl). the emplo) ment status o .. 
. , be dtic to tl1c fact tl1at 'i()1nc l1cn ltl1carc lr1c I l1t1c"

optimum utilisation of A 1'...C. this ,na) 

'd g uncnirloycd -vvo1nc11 t<> af ft)rcl \1111" pa\ 111t:11t. ,1l�l)

provide ANC care at subs1d1ic<l rates at 1'1 
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(
l
I 
I 

government policies and a war eness pr ogra1ns about . 
employed respondents the required

importance o·f ANC visits gives 
excuse and time off 

of ANC was not a significan t  det . 
work to attend ANC visits. The place

erm inant, this ma ex . 

birth attendants who pay regular ANC . . 
y plained by the training of more skilled

v1s1ts to respond . . 

home, the spread of private 11osp't 1 . . 
ents in thetr homes or a designated

1 a s prov1d1ng eas . 

to have ANC visits at a conve · . 
y access to ANC services enable women

n1ent time and place.

5.4 MODEL SELECTION· POISSO ' N, NEGATIVE BINOMIAL AND 

GENERALISED POISSON REGRESSION MODELS

This study demonstrated that GPR 1110d l · 
. 

e ts tl1e best 1nodel to detertn ine the factors that

predict tl1e 11un1ber of a11tenatal care visit t I ... s o a 1ealtl1 care fac1l1ty, ,vhe11 tl1ere is an indication

of t11e presence of over dispersion. The v I . . . . 
a Lies of sta11da1 d error of Po1ssor1 regress1011 are

smaller than those of Negative Bi · l non, 1a regress 1011, tl1e relatively larger values of NBR 

standard error led to s01ne insi<rnificai1t · 
· 

· 
o ' regression para111eters p. S11n1larly larger values of

standard error ot� the para1neters ·1n ti GPR d l t d · · · · 1e 1no e e to 1nore 111s1g111ficant regression 

parameters. The large valt1e of standard error i11 NBR and GPR sl1ows that i11 tl1e presence of

over dispersion, the Poisson regression overstates the sig11ifica11ce of the regression parameter

and the significance of tl1e evaluatio11 factors. This is co1npatible \Vith findings frotn other

studies (Piza, 2012; Ismail and Je111ain, 2007; Sadia F. 2013; Is lain et al, 2013). Ge11eralised

Poisson regression \Vas the best 1nodel selected a1nong the three 1nodels; tl1is \Vas inferred

from the valt1es of the model selection test/criteria L1tilized in tl1is study these are -21ogL, AIC

and BIC. All tl1e e test/criteria establisl1ed GPR as the best model because it had the smallest

value of all three selection test/criteria. The cross validation of AIC agrees \Vith the selection

of GPR as the best 1nodel for cou11t data in the presence of over dispersion.

5.5 Lll\1ITA TIONS

Th · 1
· I survey the information provided on tl1e number of visits to

e NDHS 1s a cross sec 1ona 

. · h t rnber of visits reported may not be precise. Secondly1 

ANC \vas subjective� t e exac nu 

. . f · t st such as place o·f antenatal care had a lot of 1n issing

1nadequac) of some variables o 1n ere 

data. 

5.6 CO CLUSIO ·1· · f ANC · · 
d factors that affect opti1nt1m ut1 1sat1on o v1s1ts. 

This stud) measured the pattern an . 

1
. I ,one, educatio11al �tatt1'-.. ,vcaltl1 index,

The factors include age. geopo itica 

. I . d cn1plo)1ncnt statLJ<;

husband· s partners educatioria an 
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l O selected the best re0ression mod l h' h · · It a s "' e w IC best models a count data (number of v1s1ts

to ANC) in the presence of over dispersion. It found GPR to be the best model for describing

factors which affect utilisation of ANC visits.

5_7 REC01\1MENDA TIONS

Measures to improve utilisation of ANC visits for women should address tl1e following
issues; i1nprove education of females, greater awareness o ·f the benefits antenatal services

especially in the Nortl1em region of tl1e country and rL1ral developn1ent.
It is reco1nme11ded tl1at objective criteria such as AlC, BIC a1nongst others sl1ot1ld be Ltsed to 

selected appropriate statistical 1nodels for analyzing data ,vitl1 over dispersio11 properties. In 

performing analysis on nttmber of visits to ANC, Ge11eralised Poisso11 regression shotilcl be 

utilized in the presence of over dispersion in the data. 
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