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Abstract 

Background: Despite WHO/UNICEF recommendation, EBF practice continues to be 

challenging to 1nothers, as only 35% of children were exclusively breastfed worldwide. 1n 
Nigeria, only 17% of infant were exclusively breastfed. Studies have utilized Cox Proportional 

Hazards in 1nodelling breastfeeding data. This stl}dY compares this method with Accelerated 
Failure Ti1ne i11 1nodelli11g and evaluatit1g time to discontinuation of EBF in Nigeria. 

·objectives: Main objective of this research is to co1npare CPH and AFT 1nodelling strategies and

evaluate the 1nbdel that better describes and predicts EBF discontinuation time in Nigeria.

Specific objectives are to esti1nate average EBF duration and 1neasure effect of its influential

factors 011 111otl1ers a11d infa11t.

Methods: A total of 2,163 eligible 1nothers whose child not more than 2 years old, were selected 
fi·on1 111others 5 years breastfeedi11g l1istory (2007 - 2012) of NARHS multistage cluster survey 
that utilized NPC sainpling frame in 2012. EBF discontinuation time was the outcome variable 
and the eleven explanatory vaiiables were; Mother's age, zone, locality, education, occupation, 
1narital status, SES, ANC visit, place of child delivery, BF initiation status and Postnatal visit. 
SPSS vcrsioL1 20 a11d ST AT A versio11 l 2 software packages were t1sed for data a11alysis. Data 
\Vere described t1si11g freque11cies and perce11tages, EBF pattern was examined using its 
di tribution and survival plots. L.R. test suitability of AFT model. Fitted CPH and AFT models 
detennine predictors of EBF discontinuation time and comparison was made using AIC and 
co11fide11ce bou11ds arot111d tl1eir esti111ates to determine the model with better precision. 

Res11lt�·: ot less tl1a11 l 13(5.2°/o) motl1ers were censored. EBF median duration was 6 months

(5.9250 - 6.0250). Ahnost 81 % of mothers discontinue EBF on/before child sixth month of birth.

Hazard of d1sco11tinuing EBF i11 rural area was 1.0414 times more than hazard of urban slum.

Mothers with at least primary education (Time ratio = 1.0728) have positive inf1ue11ce on

su1-vival time. EBF survivorship decreases as discontinuation time increases. CPH and AFT

models identified Motl1er's Locality {p=0.017(0.7242, 0.9689), p=0.003(1.0245, 1.1244)} and

. place of child delivery {p=0.000(1.0530, 1.1909), p=0.000(0.9266, 0.9666)} respectively as

predictors of EBF duration. Distiibution of survival time skewed right and Weibull AFT model

(p=0.0005<0.001) with smaller AIC and BIC value was more suitable parametric 1nodel than the

exponential AFT model. Both CPH (p=0.008) and AFT (p=0.000) models adequately fit the data

but AFT model l1as 100°/o chance of been a better fit tha11 Cox model as its confidence bounds

was also narrower. Hence AFT model gives a better precision. 

• 

Co11cli1sio11: This study concluded that 81 o/o of 11ursing motl1ers in Nigena discontinue EBF 
on/before child sixth month of birtl1, average EBF disconti11uation time is si"X. months and FBF 
discontinuation time can be predicted fro1n mothers' local1 ty a11d place of child del t\ Cl) EBF 
survivorship pattern sl1owed stepwise decrease and follo,vs Vv eibull 1nodcl d1�tnbt1tion. ,\FT 
model estimate gives better p1·ecisio11 and tl1ercfore fit tl1c data better tha11 C'PH 111odel Thlt ..... 
Public Health rescarcl1crs should emJ)loy paratnctnc 1nodels 111 a11nl, s1ng cc11 orct\ datn. 

Key,vord\: Exch"ive breastfeeding, Disco11ti1111atio11 ti111e, Cox Proportio11al fl":.ard 1111•dt·I, 
fVeil,,,tt .-'i cceJ,,1·<1te<l Fai/11re Ti111e 111orlt!l.

• 

JVor,l c,,11111: 484 

• 
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CHAPTER ONE 

INTRODUCTION 

1.lBackground 

Breastfeeding (BF) is the practice of feeding an infant or young child with breast 1nilk 

directly from female human breasts (i.e., via lactation) rather than using infant fonnula. Babies 

have a sucking reflex that enables them to suck and swallow milk (Nutrition in 1st 1000 days, 

2013). Experts recotnmend breastfeeding initiation within one ·hour of birth, exclusive 

breastfeeding for the first six months of life and continue breastfeeding until age of two with age

appropriate, nutritionally adequate a11d safe con1ple1nentru·y foods (Kramer, 2002). 

U 11der 111oden1 l1ealtl1 care, wo1nan breast 111ilk was considered to be tl1e healthiest fonn 

of 1nilk fo1 · babies si11ce it p1·0111otes health of infant by preventing tl1em from diseases. Breast 
0 

111ilk is a complete 11utt:itio11 that is easy for tl1e baby to digest. Infant therefore suck breast often. 

'Act of breastfeeding is of be11efit to botl1 infant and mother; as it requires extra effort on part of 

tl1e cl1ild i11 111ovi11g tl1e jaw. Tl1erefore, strengthen the child's jaw. Also decreases allergies, 

decreases 1·isk of diabetes, p11eu1no11ia and celiac disease in infant. Benefits of BF practices to 

111others a1nong otl1ers i11cludes; ute1·ine sl1rinkage, dec1·ease risk of breast ca11cer, decrease 

depression decrease risk of osteoporosis, prolong lactation amenorrhea, quick return of the 

uterus to its no1·1nal size, and preventio11 of postpartum haemorrhage. Also, BF establishes a bond 

between mother and baby and can be less expensive than formula feeding. 

Derek (2002), states t11at breast milk is a11 alkaline fluid, bluish wl11te in colour \,rith a 

specific gravity and it is an immunizing agent which is actively involved in the prevention of 

infections. Breast milk composition contains the following nutrient in their respecu,,e proportion: 

- Protem 1.5°/o
0 

- Fat 3 5%
• 

- Lactose 7 0% •

- Water 87.8o/o

- Salt 0.2o/n

l
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Exclusive breastfeeding (EBF) is defined as "an infant's consu1nption of human 1nilk 

without supple1nentation of any type (water, juice, nonhuman milk, or any food) except for 

vitamins, 1ninerals, a11d 1nedications (Gartner et al., 2005). National and inten1ational guidelines

recomme11d tl1at all infants be breastfed exclusively for the first six montl1s of life. Breastfeeding 

tnay co11ti11ue with tl1e addition of appropriate s11pplementary foods until age of two years or

1 11ore. EBF practice will dra1natically reduce i11fant deatl1s i11 developing countries by reducing 

diarrl1oea a11d i1 1fectious diseases (W.H.0/UNICEF, 2009). The a11ti-infection properties in breast 

1nilk l1elp to p1·otect infa11t against diseases. Tl1ere is also a11 importru1t relationship, between 

breastfeeding and child spacing (W.H.O, 1999). EBF practice is not only an unequalled way of 
0 

providing ideal food for the healthy growth and development of infants but also of benefit to 

1notl1crs as a1 1 i11lcgral part of tl1ci1· rcprodL1ctive process. EBF was ide11tified as a way of spaci11g 

birth and planning fan1ilies, supporting this line of argu1nent was 1998 W.H.O 1nultinational 

study on breastfeeding and lactation a1nenorrhea which maintained that; EBF is associated with

length of postpartum a1nenorrhea, thereby delays the return of menses. This is a viable approach 

to postpartun1 contraception since it prolongs infertility. Review of evidence on BF has shown 

tl1at, 011 a population basis , exclusive breastfeeding for 6 1nontl1s is the optimal way of feeding 

i11fants. Thereafter infa11ts sl1ould receive complementary foods with continued breastfeeding up 

to 2 years of age or beyond (A.A.P, 2005). 

Exclusive breastfeeding l1as numerous nutritional, immunological and psycho-social 

be11efits for the motl1er as it e11l1ances l1er 1·elation to l1er infant, it is inexpensive, and it is 

intrinsically convenient therefore, to enable mothers establish and sustain exclusive

breastfeeding for tl1e first 6 montl1s. W.H.O and UNICEF recommends t11e following: 

• 

• Initiation of breastfeeding witl1in tl1e first l1our of life . 
• 

• Exclusive breastfeeding - tl1at is tl1e i11fa11t only receives breast milk \Vtthout an) 

additional food or drink, not even water for tl1e first six 1nontl1 of life. 

• Breastfeeding on demand - that 1s as often as tl1e cl11ld "'ants, day and 11ight.

• No use of bottles, teats or pacifiers.

While breastfeed ing is a natt1ral net, it 1c:; n\so a lcnn1cd bcl1n\ 1ot1r. 1-\11 c,tc11�1, c bod) of 

rcscarcl1 (W .I I .0, 20 I 0) l1f1s (lc111011str,,tccl tl1l1t 111otl1c1·s �\11cl otl1cr ct,regi, r� re )\ltrc ucti, e 

support for cstabl ishing ancl su. taining oppropri,1tl' brcost feeding prn ticc .::. \V .l l.O and l ICEF 
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launched the Baby-friendly I-Iospital Initiative (BFHI) i11 1992, to strengthen maternity practices 

in order to support breastfeeding. Tl1e foundatio11S for the BFHI are based on steps to Successful 

Breastfeedi11g described for Protecting, Promoting and Supporting Breast·feeding. 

The Federal Goven1111ent of Nigeria, tlu-ough tl1e di1·ectorate of Fa1nily l1ealth, Federal 

n1inistry of health during her 2013 World breastfeeding week (:NEW) advocated exclusive 

breastfeeding among nursing 1nothers with a view to reduce malnutrition and other related heath 

conditions that lead to infant and young child n1orbidity and mortality in the country, stressing 

that; though 1nore than 90% Nigerian mothers have no problem in breastfeeding their young 

children, yet the exclusive breastfeeding practices is rarely adhered to, pointing out that this is 

cat1sed by several facto1·s to include socio-cultural beliefs, prejudices, taboos and economy 

(FMOH, 2013). 

1.2 Cox ,1c1·st1s Accclc1·atccl Failure Tin1c Model 

Tl1e Cox's proportional l1azards and accele1·ated failure time models are two 1nain 

1netl1ods of n1odelli11g survival data. Tl1e proportional l1azards model developed by Sir David 

Cox is a popular sen1i paratnctric approach in modelling survival data. Cox (1972) observed that 

if tl1e l1azard is nonnegative and it is proportional over time, tl1en it is possible to estimate

para1neter effect without considering the hazard !Unction. In proportional hazard model, the 

effect of a unit increase i11 covariate is multiplicative wit11 respect to hazard rate. For instance, 

exclusively breastfeeding a child for tl1e first six month may halve the hazard of having 

diarrhoea. Cox proportional hazards 1nodel as a standard survival technique in medical research 

produces· relative risk (hazard ratio), baseline hazard and esti1nate survival function (Van 

Houwelingen, 2000). The rnodel is generally represented as: 

1 .. ( t/x) = Ao exp(xP) 

\\/'here� ).(t/x) is tl1e l1azard of time to occurre11ce of eve11t ( outco1ne \'anable) 

)-<l(t) represents a reference point tl1at depends on ti1ne (basel1ne \1azard)

X's are the set of covariates (cxpla11atory \ atiablcs) nnd P' arc rcgrc �1()11 co�flic1c1lt<.. 

On the otl1er l1,111cl, ,1(,celcratccl fn1lt1rc ti111c 111oclcl is a pnrn111ctnc t11od�l thi1t t:nco111p ,,c� a 

wider range of survival 1i 1nc dislrihutions. Such us \\'cihull, Fxpon1:nti,1l. Log nonnul, Log 
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logistics, Garruna, Gompertz and generalized inVerse Gaussian distribution (Collete., 2003). 

-Accelerated failure ti1ne n1odel do not assumes proportional hazard but describe situation where

history of an eVent is accelerated or decelerated as a function of its predictor(s). For instance, 

dogs are known generally to grow seven ti1nes faster than humans. This i1nplies that dogs 

lifespan accelerate seven tiines faster than humans. The model is generally represented as: 

• Log(T) = µ + �x 

Where; Log(T) is the logru1tlu11 of tl1e survival ti111e (outco1ne variable) 

µ is tl1e consta11t (i11tercept ten11) 

X's a1·e tl1e set of covariates (expla11atory variables) and P's are regression coefficients 

Co· Proportional hazard (scmi-para1netric) model is widely applied by researchers due to 

its robustness and simpler applicability co1npare to the accelerated failure time (parametric) 
0 

1nodel \Vhere assu1nption surrounding constant time ratio and underlying distribution of survival 

ti1ne stipulates the selection of appropriate 1nodel. Hence, this study aims to co1npare these two 
• 

1nodels a11d evaluate the 011e that explains tl1e breastfeeding data better . 

1.3 Staten1ent of the P1·oblen1 

Worldwide, only 35% of childre11 between birth a11d their 5th mo11th are breastfed 

exclusively (W.H.O, 2010). Discontinuation of exclusive breastfeeding is a major setback to 

proper growth and development of infant in Nigeria and other African countries, as only 17% of 

infant are exclusively breastfed in the first six 1nontl1 (NDHS, 2013). Thus advocating adl1erence 

of exclusive breastfeeding practices by gove1mne11t through the health ministry. There has been

documentation (Ukegbu et al., 2011) on detenninant of EBF practice in Nigeri� but little or none 

has been done to examine the effect of those factors on EBF ti1ne in igena. Among them are

combinations of factors like; 1nothers literacy, age, antenatal care .. socio econon1y le\ el .. and 

locality (Agunbiade et al., 2012; Agho et al., 2011 ) . 

• 

These factors are the bamer and constra111s to tl1e practice of EBF� a l1tcrac, of mothc� 

and antenatal care v1s1t l1avc lJcc11 fot111d 111 cl11 lier stt1d1cs to be pl),1ti, cl, n�,oc1atcd ,,,ith 

practice of EBF (Aida1n et al., 200'i). Muscarcnhu ct al., ("l()Qt,) finding shO\\' th 1t le\\' ftunil) 

.\ 
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income and low maternal age are associated with discontinuation of EBF. Though, few studies 

utilising Cox model has sho\vn that successful early breastfeeding initiation largely depends on 

1natemal related factors such as mother's age at the birth of the child, mother's health and her

educational status (Dubois and Girard, 2003; Lande et al., 2003; Scott et al., 2006, Yahya et al., 

2013). A 1 so Y eneaba t et a I., (2014) and Cho la et a J., (2 0 1 3) in their d ffferen t studies respective! Y 

using Cox and AFT 1nodel approach identified place of residence and delivery as predictors of 

EBF discontinuation. However, studies on discontinuation tilne of EBF are scarcely available. 

Cox propo1tional hazard is widely employed to exa1nine effect of covariates on hazard

function of a failure time event, since it is a semi parrunetric approach that acco1runodate survival 
0 

time distribution the way it is and with fewer model assumptions (Pourhoseingholi et al., 2010). 
0

However, its dependence on proportional hazard and failure to account for the shape underlying 

the survival tin1e n1al c it less precise as it is only appropriate for relatively few probability 

distribution leading to n1onotonic increase or decrease in hazard function compared to

Accele1·ated failure ti1ne 111odel whicl1 is a less utilized parametric approach (Collete, 2003). 

1.4 Ratio11ale of the Study 

Breastfeeding fro1n its early initiation to the period of EBF and later addition of 

upplement all contribute to wellbeing of newborns. Thus, EBF is found to be the most 

challenging of all the three breastfeeding stages as it involves breastfeeding only "without 

addition of water or otl1er liquids'' for the first six month of life (Oche et al., 2011 ). However, 

EBF practice did not only prevent morbidity in infants but also in nursing mothers; EBF practice 

enhances jaw development, reduces risk of diarrhoea and pneumonia in infants. Also. it reduces
0 

risk of postmenopausal breast and ovarian cancer and as well prolongs lactation amenorrhea in 

mothers. (Chung et al., 2007, W .H.O l 998). However, mothers who discontinue EBF would

miss these benefits .

T11e World Health Organization multi11atio11al stud1es runong se, en countne including 

Nigeria have sho\vn that practice of EBF has a rcproducti\ c ad, antagc for n1othcr l\V .l'l 0. 

1999). EBF Practice is associated with length of lactat1on a1ncnorrhca due to the fact that it 

prolongs return of ,ncnses (ovulation) and thereby encourage f11n1il planning (child spacing). 

llcnce, lactation a,ncnorrhcn is a viable approaLh to po�lp,1rtun1 c< ntr,1ccption. Thi. ,tt dy 
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describes infant feeding pattern among selected subject in Sagarou, (Nigeria) and was able to 

detect that early introduction of supplement was associated with return of menses and that users 

of lactation amenorrhea 1nethod will not experience postlochia bleeding before postpartum day 

56. Most studies on EBF emphasized on its determinant and influential factors to the

di scon tinuati on of EB F ( A j i bade et al., 2013; Agun,biade et al., 2012) with little or no attempt at 

exan1ining discontinuation time of EBF and its predictive pattern aroong breastfeeding mothers 
• 

especially i11 Nigeria . 

NDHS reports show that percentage of infant that are exclusively breastfed decreases 

fro1n 17% in 2003 lo 13% in 2008 and increases lo 17% in 2013 indicating that nursing 1nothers 

in Nigeria are affected by factors militating against the practice of EBF as determined by 

(Nwosu et al., 2004). Appropriate infant feeding practices are needed if Nigeria is to reach the 

child survival Millenniu1n Development Goal of reducing infant mortality from the 100 deaths 

per 1000 live births to the stated target of 35 deaths per 1000 live births by the year 2015. (Agho 

et al., 2012). Tl1erefore, tl1erc is need to study tl1is g1·oup of Nige1;ans, 1neasure the time pattern 

and u e appropriate statistical 1nodels to determine factors influencing rate at which EBF is 

disconti11ued i11 order to pla11 and strategize ways towards i1nproving EBF practice i11 Nigeria. 

Even though Accelerated failure time 1nodel does not find wide applicability compared to 

Cox proportional hazards model which is simpler and more robust (semi-parametric by

accomn1odating any survival ti1ne distribution) 1nethod applied in estimating covariates effect, 

but the allowance for specifying wider 1·ange of survival time distribution (Weibull, Exponential, 

Log normal, Log logistics, Gamma, Gompertz and generalized inverse Gaussian distribution) 

and in circumstances where Cox proportional hazards assumption is not tenable such that models 

based on hazard family are not fruitful (Collete., 2003), accelerated failure time model ,vhich 

simply regress logarithm of survival tiine on covariate will tend to give a more precise estimate 

of such measure of covariate effect as obtained by (Cl1ola et al., 2013) Hence, the 11eed for th,, 

study to compare both survival modelling strategies and use appropnate <;tati�tical technique to 

evaluate the model tl1at best ex1Jlain exclusive breastfeed111g pattern 1n "\J1geria . 

.. 

• 
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1.5 Objectives of the Study 
• 

General Objecti'Ves: 

To com11a1·e two 111odelling strategies ar1d evaluate tl1e 1nodel tl1at better describes and 

predicts discontinuation tin1e of exclusive breastfeeding in Nigeria . 

Specific objectives are to: 

• 

• Estimate average duration of exclusive b1·eastfeedi11g among nursing mothers. 

• Exa1ni1 1e i11flue11ce o·f individt1al socio-de1nograpl1ic and l1ealth factors on EBF duration.

• Provide a statistical 111odel that best predicts ti1ne to disco11tin·uatio11 of EBF practice.

• Co111pare rest1lt of Cox proportional l1azards 1nodel witl1 Accelerated failure time model.

1.6 Res ca rch Questio11s 

0 

• W11at is tl1e average duratio11 of EBF practice in Nigeria?

• Wl1at i11dividual socio-demograpl1ic and l1ealtl1 factors affect EBF practice in Nigeria?

• Ho\v can EBF disco11tinuation ti1ne in Nigeria be modelled?

• W11icl1 of tl1e 1nodels is better?

1.7 Hypothesis 

It was l1ypotl1esized that: 

• Any difference in duratio11 of EBF practice a1nong Nigerian nursi11g 1nothers irrespective

of diffe1·ences in de1nographic and health characteristics. 

• Any difference in effect of individual socio-demographic and health factors on EBF

discontinuation rate. 

• Discontinuation time of EBF in Nigeria depend on contribution of socio-den1ography and

heal th characteristics of nursing motl1ers. 
0 

. • Accelerated failure time model fits tl1e EBF data better tl1an tl1e Co-x proport1011al hazard'"

model 
• 
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CHAPTER TWO 

LITERATURE REVIEW 

2.1 Breast milk, B14eastfeeding a11d Its Initiation • 

Breast 1 11ilk is the 11atural ·first food for babies; it provides all tl1e energy and nutrients tl1at 

tl1e i11fant 11eeds for tl1e first 1no11tl1s of life and it co11ti1 1ues to provide up to l1alf or more of a 

cl1ild's 11utritional 11eeds du1i 11g tl1e seco1 1d half of the fi1·st year, and up to 011e-tl1ird during the 

second year of life. A.A.P. (2005) opi11ed that breast milk is ultimately the best source of 

11utritio11 for a new baby, as its compo11e1 1t l1elps to protect babies agai1 1st infections and diseases . 
• 

Breast 111ill< l1as perfect combi11ation of protei11s, fats, vitamins, carbohydrates and water. Derek 

(2002) fot1nd tl1at breast 111ill< co11tains l .5 c1/o tJrotein, 3 .5o/o fat, 7 .0°/4 vitamins, while 88% of 

breast 1nilk co1 1tai11s carbol1ydrate a11d water. Protei11s in breast 1nilk are easily digested compare

to fonnula or co\v's 1nilk and also co11tain g1 ·eater proportion of wl1ey tl1at l1elps guide against 

infectio11s. Fats i1 1 b1·east milk l1elps the baby in brain development, both fat soluble vitamins 

(i1 1cluding vitamins A, D, E and k) and water soluble vitamins (such as; Vitamin c, riboflavin, 

11iacin and panthotl1enic acid) are all essential for baby developme11t. Carbol1ydrate decreases 

a1nount of unl1ealt11y bacteria in the sto1nacl1 (Biancuzzo et al., 1999). 

American Academy of Paediatrics (A.A.P., 2005) revised its policy on breastfeeding as 

being a public l1ealtl1 issue ratl1e1· tl1a1 1 a life style choice. T11e policy recommends that babies are

solely breastfed for their first six months of life, iron enriched foods can the11 be introduced into 

babies diet during the next six months. The inhocenti declaration of 1990 that urged all 

governments to develop 1 1ational breastfeedi11g policy a1 1d set breastfeeding target enables joint 

W.H.O 'UNICEF adoption of policy that promote breastfeedi11g culture, wl1icl1 e11courage EBF in 

the first six 1nonths of life (Agunbiade et al., 2012). According to Gartner et al (2005). extensive

research using improved epidemiologic 1nethods and 1noden1 laboratory techniques documents 

diverse and co1npelling adva1 1tages for infants, mothers, fa1n1lies. and soc1et)' from breastfeeding 

and use of human 1111lk for 1nfa11t feedi 1 1g. Tl1esc advantages includes. health. nt1tritiont1l ..

immunological, dcvelop111ental, 11sycl1olog1cal, soc1al, cco110111ical, and en, 1rt)t1t11cnta1 bc11cfit 
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T11us, tl1e need for early initiation of breast 1nilk to newly-born children immediately after 

delivery l1as been sho·w11 in many studies to be capable of giving the children the required 

immuruty to diseases tlrrough mother's antibodies and t11is in h1rn, lowers the risk of early 

childl1ood deatl1s (Adebayo, 2004; K.ra1ner and I<akuma, 2004; Edmond et al., 2006). This is due 

to tl1e possibility of i11gesti1 1g 1natemal colostrums into the baby few ti1nes after parturition. The 

.colostn11ns is a yellowisl1 liquid 111ixture that is rich in protei11, sugar, vita1ni11s, n1inerals and 

a1 1tibodies that _.helps facilitate cl1ild survivo1·sl1ip (Yal1ya et al., 2013). WHO and UNICEF 

reco1n1ne11d b1 ·eastfeedi11g initiatio11 witl1in the first l1our of life. T11is is because tl1e baby sucking 

reflex is stro11gest and baby is alert to receive breast 111ilk (Widstrom et al., 1990). 

2.2 Exclusive B1·castfccding and Its In1po1·tance 

W.H.O recon11ne11ds exclusive breastfeeding for tl1e first six months of life, after which 

"infants sl1ould receive 11utritio11ally adeqltate a11d safe complementary foods wllile breastfeeding 

co11tinucs up to two yea1·s of age or beyond. Exel usive breastfeeding for the first 6 months of life 

improves growtl1, l1ealth and survival status of newborns and it is 011e of tl1e most natural a11d 

best fo1111s of preventive 1nedici11e (W.H.O, 2008). EBF plays a pivotal role i1 1 deter1nining the 

opti1nal l1ealth and develop1nent of i11fants, and is associated with a decreased risk for many 
0 

early-life diseases and conditions, including otitis media, respiratory tract infection, diarrhoea 

and early childhood obesity (Chung et al, 2007). Due to the fact that exclusive breastfeeding 
• 

pro,,ides infants with superior nut1·itional co11te11ts, tl1us, it is capable of improving infant 

immunity a1 1d possible reduction in future healtl1 care spending (W.H.O, 2001 ). 

Several studies (WHO/UNICEF, 2009) have shown that both mothers and infants benefit 

from practicing exclusive breastfeeding. According to tl1e American Academy of Paediatrics 

(A.A.P .. 2005), research shows that breastfeeding p1·ovides advantages with regard to general 

]1ealth. growth, and development. Infa11ts who are not breastfed are at a sign1ficant increased n"k 

for a large number of acute a11d cl1ro11ic diseases including lo\\ er respirator) infcct1011 .. ear 

infections, bacteraemia, bacterial meningitis, botulism, uri11ary tract infcctton. and necrotizing 

cnterocolitis. Kramer et al. (2001) a11d Ocl1c (201 l) 1n tl1eir lit lfcrcnt studtc rt'pl1rtcll that 

excl usi vc breastfeed 1ng reduces in fa11t 1 11ortal 1 ty l1) 11rotcct 111g tl1cn1 fro111 co111n100 ch1l,il1ood 

ii lncsscs I ikc cJ I r1n·l1oca a11cl JJr1ct1111011 in .
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Elizabetl1 et al. (2007) and Hale (2007) it1 tl1eir different studies reveal tl1at breast milk is 

associated witl1, fe\ver allergies and less diabetes later in life. Thus, mothers who exclusively 

breastfed are at a reduced risl< of developing postmenopausal breast cancer, experienced ti1nely 

return of uterus to its pre-pregnancy state, reduced bleedi11g and increased weigl1t loss in 

postpartutn pe1iod. Despite all benefits obtained by mothers and infants, the practice of exclusive 

breastfeedi11g· is still low globally (Agunbiade et al., 2012). This is due to influential factors 

affecting the practice of exclusive breastfeeding worldwide ( especially Nigeria). Hence, how 

exclusive is ou1· exclusive breastfeeding? 
• 

2.3 Ho,v exclusive is Exclusive B1·castfcecli11g in Nigeria? 

Tl1ougl1 at tl1e i11noccnti declaratio11 in 1990, W .I-I.0/UNJCEF called for policies that 

,vould cultivate a brcastfeedi11g culture by e11couraging wo1nen to breastfeed tl1eir children 

e ·cl11sivcly for tl1e first 6 n1011tl1s of life a11d tl1e11 t1p to 2 years of age or beyond witl1 suppleme11t 
a 

(W .H.O, 2008). Tl1is lead to establisl1ment of Baby Friendly I-Iospital Initiative (BFHI) 
• 

in1ple111e11ted 1.11 about 16,000 l1ospitals in 171 countries (including Nigeria) and it has 

co11tributed to i1nprovi11g tl1e establisl1ment of exclusive breastfeeding worldwide. W11ile

in1proved n1aten1ity services l1elp to i11crease tl1e initiation of exclusive breastfeeding, support 

tlu·oughout tl1e health system is required to help mothers sustain exclusive breastfeeding . 

• 

However, a recent estimate by tl1e W.H.O showed that worldwide only 35°/o of children 

bet"vee11 birth and their 5th montl1 are breastfed exclusively (W.H.O, 2010). Based on the W.H.O 

Global data on Infant a11d Young Cl1ild Feeding in Nigeria, 22.3 °/o of children were exclusively 

breastfed for less tl1an 4 1no11tl1s, wl1ile 17 .2°/o were exclusively breastfed for less tl1an 6 months� 

in the year 2003. According to the Nigerian Demographic a11d Health Survey (NDHS) in 2008 

17°/o of cl1ildren were exclusively breastfed for less than 4 1nontl1s, wl1ile 13°/o \\ ere exclus1, ely 

breastfed for less tha11 6 months. Agunbiade et al. (2012) found that 19°/o of south\\1est C'J 1gena) 

nursing mothers practice exclusive breastfeeding.0 W.H.O 1nultinational studies conducted in 

Sagamu, Nigena reveal that nursing motl1ers inn·oduce milk/1nilk based �ttpplcmcnt earl)' and 

even semi sol1d food at about four 1nontl1s 

Whereas, importance of brcastfecd111g as a ctctc1111i11nnt of infa11l 11\1trition nnct a 

preventive way of r<..cl uci ng cl1 i lei 111ort1, l i ty n11tl 111orh1cl tl),' 1111� 1011g hcc11 re ognizc."(i and 

\0 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



• 

documented in tl1e public health literatures. In response to this, tl1e Nigerian government 

established tl1e Baby-Friendly Hospital Initiative (BFI-II) in Be11in, Enugu, Maiduguri, Lagos, Jos 

ru1d Port Harcourt with tl1e aitn of providing mothers and tl1eir infants a supportive environment 

for breastfeedu1g a11d to pro1note appropriate breastfeeding practices (Salami et al., 2012), 

tl1e1·efore helps to reduce i11fru1t 1norbidity a11d 1nortality rates. Despite these efforts, cl1ild and 

infant mortality co11ti11ue to be major healtl1 issues affecting Nigeria. T11e infant mortality rate for 

the n1ost rece11t five-year period (1999-2003) is abot1t 100 deatl1s per 1,000 live births (F.0.S. 

Nige1ia, 2004) and EBF rates i11 Nige1ia continue to fall well below the W.H.0/UNICEF 

reco1n1nendation of 90% EBF in cl1ildre11 less tl1an 6 rnontl1s i11 developi11g cou11tries 

(W.H.0/UNICEF., 2009) . 

' 

Jt1dgi1 1g by NDJ-lS 2008 a11d 2013 reports, all these figures are far below tl1e 90% level 

rcco111111ended by tl1e \,V .H.0/UNICEF. Cl1ild 1no1iality re1nains higl1 i11 low and 1niddle-income 

cot111t1;es. ige1ia l1as tl1c l1igl1cst u11der-five rural 1no1tality rate of 242.7 per 1,000 among 

selected sub-�al1a1·a11 Africa11 cou11tries (Anya1nele et al., 2009). Successful breastfeeding is 

crucial to the cu1·bing of i11fa11t 1nal11t1trition and acl1ievi11g tl1e 1nillennium development goals 

four (1·educing cl1ild 1nortality) a11d five (i1nproving 1natemal health). (M.D.G, Nigeria report, 

2001 ). Witl1 all tl1ese available evide11ce, achieving both goals are still far fro1n reach. 

2.4 Gynaecology Adva11tage of Exclusive Breastfeeding 

Breastfeeding 111ay delay tl1e return to fertility for s0111e \VOtnen by suppressi11g ovulation. 

A breastfeedi11g woman may not ovulate, or l1ave regular periods, during the entire lactation 

period. The period in wl1ich ovulation is absent di(fer for each and every woman. This lactation 

·amenorrhea has been used as an imperfect forrr1 of natural contraception, witl1 greater than Q8° o

effectiveness during the first six months after birtl1 if specific nursing bel1a\riours are follo\ved 

(Prince a11d Robinson, 2004). Dada et al. ( 1998) report tl1at introduction of sem1-sol1d food at 

about four month by Nigerian nursing mothers is associated \Vitl1 return of menses \, h1ch account 

for four month median duration of abstinence. T11e study also rc\1eal that agan1u nur51ng 

mothers remain amenorrhcatc for seven montl1s despite tl1c 1ntroduction of ,tlpplcn1cnt and no 

\.voman get pregnant until lier child \vac; weaned. Eliznl1ctl1 ct nl. (�011) u11{t K.ran1cr ct al. (2001) 

in t11cir separate stttd i cs 011i 11ccl tl1at l)rcast r cc(lt 11g 111ot l1c1 \ .1re 11t n rclll1ced r t�k. for lie, ,Jopi11g

postmcnopausr1I hrcast c�111cer, l1�1vc l1if•l1c1 l 1011c clo11. it)t t1l)l'f 111 11optl\l� ·'.t l''-J)Crt nee t, 111or'-' 

1 1 
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titnely a.i1d efficie11t retu111 of t11e uterus to its pre-pregnancy state, experie11ce reduced bleeding 

and increased weigl1t loss in tl1e postpartum period, increased length of time between 

pregnancies, a decreased risk of ovarian cru1cer, and a decreased risk of postmenopausal hip 

fractu1·es. 

Several sh.1dies l1ave corrobo1·ated tl1e clai1;i1 tl1at; le11gtl1 of exclusive b1·eastfeeding of 

infant is associated with postpa1w111 runeno1Tl1ea as a viable method of postpartum contraception, 

vvl1ich is a natt1r.al way of regulating fertility and child spacing (Family Planning). Atnongst tl1em 

are tl1e WHO n1ulti11atio11al studies ot1 b1·eastfeedi11g a11d lactatio11 ame11orrl1ea co11ducted i11 

seven countries of dive1·se cultt1re, including Nigeria (Sagamu) reported tl1at; breastfeeding 

bel1aviou1· vary ac1·oss setti11gs indicating that breastfeeding promotion ru1d family planning 

advice sl1ould be site ru1d cL1ltt1re specific (WHO I, 1998) . Also, breastfeedi11g practice is 

stro11gly linked vviU1 dttration of postpa1·tu1n amenorrhea (WHO II, 1998). Relative to infant 

feeding status, tl1c study conftnn tl1e use of lactatio11 amenorrl1ea for family planning si11ce it is a 

viable approacl1 to post1)artu1n contraceptio11 (WHO III, 1999) and tl1at tnost users of lactation 

an1enorrl1ea metl1od will 11ot experie11ce postlocllia bleeding before postpartum day 56 (WHO IV, 

1999). 

2.5 Factors Influencing Exclusive B1·eastfeeding Discontinuation 
a 

• 

Disco11tinuation of EBF in Nigeria tends to be a major challenge to the growth and 

development o{ newborn in the society. Agunbiade et al. (2003) concluded that, Breastfeeding 

mothers are faced witl1 multiple cl1allenges as they strive to practice exclusive breastfeeding . 

Thus, scaling up of exclusive br·eastfeeding amo11g motl1ers requires concerted efforts at the 

macro, meso and micro levels of the Nigerian society. Brodribb et al. (2007) opined that health. 

socio-cultural, environmental, and personal factors are influential in a �'Oman's dec1s1on to 

breastfeed. Also, WHO multinational study on breast feeding reported that breastfeeding 

promotion should be culture specific indicating tl1e effect of socio-cultural differences Berhe et 

al. (2013) affi r 1n tl1at several ranges of factors, a1nong \.\1l1icl1 are place and mode of tiel1,,en al1d 

antenatal v1s1t are detenni11ant of t1mely init1at1011 a11d prnct1cc of c'\clt1 .. 1,·c brca"tfccd1ng in 

orthcm Ethiopia. 

• 
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Studies l1ave identified several factors associated witl1 practice of exclusive breastfeeding 

in Nigei;a. Onayade et al. (2004) and Ukegbu et a(. (2011) in their urban-based study identified 

·those factors to include; 1nothers' level of education, family size, occupation and age. According

to Nwosu et al: (2004), tl1e ide11tified ·factors tl1at sig1lificantly influence the practice of EBF

including nursi11g motl1ers' age, marital status, occupatio11, fa1nily inco1ne, maternal educatio11

a11d parity, i11 wl1icl1 the age of 11ursing motl1ers is a factor tl1at significantly influences the

practice of exclusive breast feeding. Lawoyin et al. (2001) also supported tllis assertion. Ajibade 

et al. (2013) ide11tified cultural factors to be associated with tl1e disco·nti11uation of exclusive 

b1·eastfeeding i1 1 rt1ral co111111t111ities of Osu11 (Nigeria). Adetugbo et al. (1996) and Elizabeth et al. 

(2011) in tl1eir se1Jarate studies l1igl1ligl1ted 1nater1 1al educatio11, suppo1i system and inte11t as 

rccurri 11g tac tors i11 fl uenci ng early breast[ eedi11g cessation. Al so, Agho et al. (2011) reported 

association bctwee11 ante11atal care a11d rate o·f exclusive breastfeeding in Nigeria stating that 

n1otl1ers wl10 atte11d four 01 · n1ore a11te11atal visit are likely to practice exclusive breastfeedi1 1g. 

Breastfeeding practices, including initiatio11 and duration, are influenced by factors whicl1 
0 

i11clude l1ealth, psycl1osocial, cultu1·al, political, and econo1nic factors. Atnong these factors, 
• 

decisions regarcli11g i11itiation a11d duratio11 of breastfeeding i11 low-income countries are 

influe11ced by education, employment, place of delivery, family pressure, and cultural values 

(WHO: 2008). Tampal1-Nal1 a11d Kun1i-kyereme (2013) study in Ghana ide11tified region and 

place of delivery as determi1 1ant of EBF. In Nigeria, while breastfeeding initiation is on the 

increase, the duration, a11d practice of exclusive breastfeeding among women wl10 had tl1eir 

delivery in a healtl1 facility, and outside such facility, has remained low (NDHS, 2008). 

2.6 Predicting Inf ant Feeding Patter11 from Cox and AFT models 

Based on the info1·1natio11 gatl1ered from the Nigerian Demographic and Health SUf\reys 

(NDHS) for 1990, 1999, 2003 and 2008, early breastfeeding i11itiation improves O\ ertirne though 

follow1ng a sinusoidal pattern (Yahya et al., 2013). Agho et al. (2011) reported that 22°,o of 

neonatal deaths could be prevented if all infant were put to breast \\'ttl11n first hol1r of birth due to 

the fact that suboptimu1n breastfeeding especially non exclusive breastfeeding in the first 51� 

'months of life, result 111 1.4 1nill1on dcntl1s ancl l 0° o cl1"ca(,,c l1t11·dc11 n111ong t111dcr � chilc.lren i11 

both ,nidcl I c ancl 1 c)\.V i 11co1nc cot111tr1 c<.. ( f31 ,1c1' ct r11., ::!00�) l ... , c,1 tl1ot1gl1, C)0° o ot '\ tgcrian 

11u1 si11g 1n(1thcr l1nvc 11<l 11rol,lc111 brcn5t f<:ccli11g )'�l t\1e ti111t l)' i11itirltic)tl n11( pr\ 'ti � of <.'xcll1si, c 
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Studies l1ave ider1tified several factors associated witl1 practice of exclusive breastfeeding 

it1 Nigeria. 011ayade et al. (2004) and Ukegbu et ar. (2011) in their urban-based study identified 

·those factors to include; 1notllers' level of education, family size, occupation and age. According

to Nwosu et al: (2004), tl1e identified ·factors that s1gnificru1tly influence the practice of EBF

including nursi11g 111otl1ers' age, marital stah.1s, occupation, fa111ily i11co1ne, maternal education

a11d pa 1ity, i11 wl1ich the age of nursing motl1ers is a factor tl1at significantly influe11ces the

practice of exclusive breast feeding. Lawoyin et al. (2001) also supported tllis assertion. Ajibade 

et al. (2013) identified cultu1·al factors to be associated witl1 tl1e discontit1uation of exclusive 

b1·eastfeedi11g in r1.1ral co111n1unities of Ost1n (Nige1ia). Adetugbo et al. (1996) and Elizabeth et al. 

(201 l) in tl1eir separate studies l1igl1ligl1ted 1nater 11al educatio11, suppo1t system and inte11t as 

recurri11g factors i11fluc11ci 11g early breastfeedi 11g cessation. Also, Agho et al. (2011) reported 

association betwec 11 ante11atal care and rate of exclusive breastfeeding in Nigeria stating that 

111others wl10 atte11d fot1r or 1nore ar1te 11atal visit are likely to practice exclusive breastfeeding. 

Breastfecdi 11g practices, includi11g initiation and duration, are influenced by factors whicl1 
0 

i11clude l1ealtl1 , psychosocial, cultt1ral, political, and economic factors. Among tl1ese factors, 
• 

decisions regarding initiation a11d duration of breastfeeding in low-income countries are 

influenced by education, employinent, place of delivery, family pressure, and cultural values 

(WHO; 2008). Tampal1-Nah and Kumi-kyereme (2013) study in Gl1ana identified region and 

place of delivery as detenninant of EBF. In Nigeria, while breastfeeding initiation is on the 

increase, the ·duration, and practice of exclusive breastfeeding among women wl10 had tl1eir 

delivery in a healtl1 facility, and outside sucl1 facility, has remained low (NDHS, 2008). 

2.6 Predicting Inf ant Feeding Pattcr11 front Cox and AFT n1odels

Based on the infonnation gatl1ered from tl1e Nigeriru1 Demographic and Health Surve)·s 

(>lDHS) for 1990 1999. 2003 and 2008, ea1·ly breastfeeding initiation imprO\'es O\·ertime though 

follo\v1ng a sinusoidal pattern (Yahya et al., 2013). Agl10 et al (20 l 1) reported tl1at 22° o of 

neonatal deaths could be prevented if all infant were put to breast ,,,itl1in first hour of birth dt1e to 

the fact that subopt1mu1n breastfeeding esJJecially no11 cxclust\ c breastfeeding in the first 1,

·months of life, result 1n 1.4 1nill1011 dcatl1s a11d 10° o cl1�cngc bt1rdc11 nnlong tinclcr - children in
• 

both m1cJ,11e anti lc)w i11co1ne countries (Blnck ct ul.� :!Ol)l) l, en thot,gh. 00° o \)t ,,gcria11 

11ursing rnothcr l1avc 11c) prol1lc111 l'.lrcr,st fcL·(l111g 't.�t 11,� t1n1l!I)' i11iti 1t101, n11cl pro ticu of • l\1si,,c 
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• 

breastfeedi11g are below tl1e 90% level recommended (W.H.0/UNICEF, 2009). Based on 

(NDHS; 2008) report tl1at only 13% of infa11t are exclusively breastfed which is a decline from 

l 7°/o it1 2003 and there is no improve1ne11t of 2013 that also recorded 17% EBF practice.

Studies have described infant feeding patten1 i11 Nigeria, standing out among them is tl1e 

W .H.O 1nultit1ational study on breastfeeding and lactatio11 amenorrhea conducted in Sagainu, 

Nigeria. In its desc1�ptio11 of i11fant feeding patten1 reported tl1at 1nost motl1ers introduce 

1nilk/milk based supplen1ent as early as fi1·st 111011th a11d later semi-solid supplement in tl1e fourth 

n1ontl1, accot111ti11g for approxi1nate four 1nontl1 median duration of exclusive breastfeeding 

(Dada et al., 1998). Agu11biade et al. (2012) in tl1eir own study reported tl1at only 19% among 

200 nt1rsing mothe1·s recruited practice exclusive breastfeedi11g. Oche et al. (2011) study that 

,1·ecruited 179 nursi11g 111otl1crs reported tl,at 31 % l1ad adequate k11owledge of exclusive 

breastfeeding \vitl1 53o/o ol� Ll1c111 initiating it ea1·ly wl1ile 011ly 31 % of them practice exclusive 

breastfeeding. Adetugbo et al. ( 1996) studies betwee11 two groups i11 Ile-Ife found that 

breast·feedi11g was delayed witl1in 6 l10L1rs of delivery and average duration of breastfeeding was 

11early four montl1. U1nar et al. (2013) opined that; 32 out of 143 mothers in their study 

co1n1nenced wea11ing before 4 1nonths a11d only 32o/o of tl1em practiced exclusive breastfeeding. 

Yeneabat et al. (2014) cross-sectional study in North West Ethiopia reported median duration of 

EBF in rural and urba11 are 5 montl1s a11d 6 montl1s respectively. Also, they considered the Cox 

proportional haza1·d model and found that place of resident and mode of delivery predicts 

cessation of EBF. Chola et al. (2013) study on infant feeding survival in Uganda opined that; 

residence, place of delivery a11d i11fa11t feeding advice are predictors of EBF duration. Also, 

parametric models (Weibull and expo11ential AFT) fitted the data better tl1an Cox model 

National sample from Canada also reveal that 90.3°/4 of women initiated breastfeeding and 

.51.7% were exclusively breastfeeding at 3 months, while only 14.7°/o were breastfeeding at 6 

months. Robert et al. (2014) reported 3 montl1s 1nedian duration of EBF and a back.,,fard 

selection Cox model found that maternal age, partner interest and occupation did not predict EBF 

d1 scontinuat1 on. 
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breastfeeding are below the 90% level reco1nmended (W.H.0/UNICEF, 2009). Based on 

(NDI--IS; 2008) repo1t tl1at onJy 13% of infa1 1t are exclusively breastfed wluch is a decline fro1n 

l 7o/o in 2003 and there is no improveme11t of 2013 tl1at also recorded 17% EBF practice.

Studies have described infa11t ·feeding pattern in Nigeria, standing out among them is the 

W.H.O 1nultinational study 011 breastfeeding and 1actatio11 amenorrhea co11ducted in Sagrunu, 

Nigeria. In its description of infant feeding patten1 reported t)1at 1nost motl1ers introduce 

milk/mill< based suppleme11t as early as first mo11th a11d later seini-solid supplement in tl1e fourth 

111ontl1, accot111ti 11g for approximate four 1nontl1 median duration of exclusive breastfeeding 

(Dada et al., 1998). Agunbiade et al. (2012) in tl1eir ow11 study reported that only 19°/4 among 

200 nt1rsing motl1ers recruited practice exclusive 'breastfeeding. Oche et al. (2011) study that 

rec1L1ited 179 nursi11g 1notl1ers reJ)Oticct tl1at 31 °/4 l1ad adequate k11owledge of exclusive 

b1·east·feedi11g \vitl1 53% of tl1e111 i11itiating it early wl1ile only 31 % of the1n JJt·actice exclusive 

breastfeeding. f\detugbo et al. ( 1996) studies betwee11 two groups i11 Ile-Ife found that 

breastfeedi11g was delayed witl1in 6 l1ours of delivery and average duration of breastfeeding was 

nearly four n1011tl1. Umar et al. (2013) opined tl1at; 32 out of 143 mothers in their study 

con1111e11ced weaning before 4 1nontl1s a11d only 32% of tl1em practiced exclusive breastfeeding. 

Yeneabat et al. (2014) cross-sectional study in North West Ethiopia reported median duration of 

EBF in rural and urban are 5 1no11tl1s and 6 1nontl1s respectively. Also, they considered the Cox 

proportional hazard model and found that place of resident and mode of delivery predicts 

cessation of EBF. Chola et al. (2013) study on infant feeding survival in Uganda opined that; 

residence place of delivery and infant feedi11g advice are predictors of EBF duration. Also, 

parametric models (W e1bull and exponential AFT) fitted the data better than Cox model. 

at1onal sample from Canada also reveal that 90.3°/o of women i11itiated breastfeeding and 

.51. 7°/o were exclusively breastfeeding at 3 mo11ths, while only 14. 7°/o were breastfeeding at 6 

months Robert et al. (2014) reported 3 1nonths median duration of EBF and a back.\vard 

selection Cox 1node) found that 1natemal age, partner interest a11d occupatio1 1 did not predict EBF 

discontinuation . 

• 
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CHAPTER TIIREE 
• 

METHODOLOGY 

3.1 Study Design and A1·ea 

Tlus study utilized secondary data of breastfeedi11g lustory from the 2012 National 

HIV/AIDS and Reproductive 1-Iealth Survey (N�RI-IS). Tl1e design was retrospective cross

.sectional populatiot1 based study covering sa1npled l1ousel1olds of 1nen a11d women in their 

reproductive ages in all the 36 states a11d tl1e Federal Capital Territory (FCT) of Nigeria. Nigeria 

bee11 tl1e 111ost po1Julated cou11try i11 Afi·ica is located i11 West Afi·ica regio11 is lying betwee11 

longitt1des 2°40' a11d t 4°41' cast a11d latitudes 4° 16' a11d 13°53' 11orth. It is bordered by Niger in 

tl1e 11ortl1, Cl1ad i11 tl1e 11ortl1enst, Ca111eroo11 i11 the east and Benin i11 the west. Administratively 

and politically, Nigeria is 1nade up of 36 states and Federal Capital Territory (FCT) grouped into 

six geo political zo11es, divided i11to local government areas at1d subdivided into localities (urban 

and t·L1ral). Tl1e ave1·age populatio11 density of tl1e country as at last population census coverage 

\Vas estimated as 150 people per square kilometre. 

3.2 Desc1·iption of NARHS Data 2012 

Tl1e 2012 National HIV/AIDS a11d Reproductive Health Survey (NARHS Plus II) was a 

nationally representative su1�ey can·ied out to provide inforrr1atio11 on key HIV & AIDS and 

reproductive health knowledge a11d bel1avioural related issues. The survey included a second 

\vave of the biological n1arker compo11ent (HIV testing) and was called NARHS plus II. The 

maJor objective of NARHS Plus is to obtain accurate HIV prevale11ce estimates and info1n1ation 

on behavioural and other risk factors related to HIV infection at the national, zonal and to some 

extent the state level. In addition, it ai1ns to provide information on the situation of reproductive 
• 

and sexual health and its detenninants in Nigeria, and to provide data for tl1e assessment of the 

impact of on-going Family Planning and HIV/ AIDS bel1avioural cl1ange 1nten ent1ons. a ,veil 

as to yield 1n5ights into existing gaps for its effectiveness. Tl1e sun e) prc-te�t \\ a" done in 1'.ogi-

state. 
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3.3 Sample Size and Technique 

A probability san1pling type; specifically, multistage cluster sampling method was used 

.to select eligible i11dividuals \vith known probability. A national representative sample, 

consisti11g males and fe1nales in tl1eir respective reproductive ages, dwelling in household, of 

rural and urban settle1nent of Nigeria was drawn from the updated master sampling fra111.e of 

1L11 ·al, u1·ba11 and e11umeration areas developed and 11 1ai11tained by tl1e Natio11al Population 

Co1n111issio11 (NPC). Ad1ninistratively, Nigeria was divided i1 1to states, each state subdivided into 
• 

Local Government At·eas (LGAs). In recent update, NPC ensures LGAs are conveniently 

subdivided into Enu1neratio11 At·eas (EAs) wl1icl1 for1n tl1e basis for defining tl1e Primary 

Sampling U 11its (PSU) called cluster into stages: 

Stage l; involved tl1e selection of 1·t1ral and urban localities. 

Stage 2; i11volved tl1e sclcclio11 of E11u1neration Areas (EA) withi11 tl1e selected rural and urban 

localities. 

II 

Stage 3; i11volved tl1e listi11g a1 1d selection of households. 

Stage 4� i11\1olved selectio11 of individual responde11ts for interview and testing . 

Overall, 35,520 l1ousel1olds and 35,520 individual respondents were selected for final iI1terview 

of,vl1ich 32,190 households (91%) and 31,235 individuals (883/o) were successfully interviewed; 

resulting in a 3 % non-response rate. 

3.4 Study Target/Population 

This study targets all breastfeeding mothers and children in Nigeria. Populations of stud) 

gathered by National HIV/AIDS and Reproductive Health and Serological Sune) A.RBS 

plus) in 2012 are tl1e multistage sampling of breastfeeding motl1ers and tl1e1r under t,, o children 

pair with some common characteristics of interest in all tl1e 36 states a11d FCT of'\ 1gena. Fron1 

thel 5,639 sample of women between ages of 15 - 49 years tl1at ,, as i11tcn tC\\ ed .. 2163 111other!:> 

were nursing child that were u11der t\vo years of age, ,vl11 cl 1 arc tl1c popt1lation been "tttdicd in 

order to minimt7c recall (rcspo11der) bias 011(1 a5 \\ ell \\ a� tl1c �n111plc ti cd tor the tu(i� unaJ\�t� 
• 
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3.5 Data Collection P1·ocedu1·es/V ariables 

Data collection took place betwee11 Septe1nber and December 2012 from a total of 32,543

Housel1olds (Rural= 22,192 & Urban= 1 0,351). Tl1e 31,235 individual respondents interviewed 

in NARHS plus II consist of 15,596 n1ales and 15,639 females, showing a response rate of 88%. 

Tl1e 1nean age of fe111ale 1·esponde11ts was 29.2 (SD = 9.5) years, lower than tl1at of male wl1icl1 

was 34.0 (SD = 4.0) years. Data collectio11 co1n1nence based 011 tl1e final stage of sampling, 

wl1icl1 is to select individual respo11de11t for i11terview a11d testi11g and tl1us, tlus selection was 

do11e by canvassi11g fro111 l1ousehold to l1ousel1old witl1 perso11al i11teractive interviewer using 

ad1niniste1·i11g, stn1ctured and setni structured question11aires - one eacl1 for individual and 

11ousehold. Tl1e survey captu1·ed seve1·al variables, a111ong whicl1 for the purpose of this study are 
a • 

socio-de1nograpl1ic a11d l1ealtl1 cl1aractcristics . 
• 

3.5.1 Outcon1c va1·iablc 

Tl1e outco111e variable in tlus study is ti1ne to introduction of supplement identified 

tl1rough co1nbination of questions tl1at ide11tified onset (initiation), duration and discontinuation 

t1111e of exclusive breastfeeding. Only 1nothers whose last cl1ild is under 2 years among birth 

frotn 5 yea1·s preceding tl1e survey are included in the study. Those questions are: 

Q214 HO\\' long ago did you give birtl1? 

Q222 How long after birth did you first put child to breast? 

Q228 For how many 1nontl1s did you breastfeed? 

Q23 2 At \vhat age did you first introduce liquids, or foods apart from breast n1ilk? 
a 

3.5.2 Explanatory Variables 

• 

Eleven variables were identified to predict time at \Vhicl1 111otl1ers introduce supplement 

apart from breast 1nilk. These variables are of socio demograJJl11c and l1ealth charactenst1cs .. The 

variable name and category as well as coding of tl1ose \1anables arc ,110,, n 1n the table bclo,,,: 
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Table 1: P1·edicting Variables and Their Categorical Coding 

Socio-demograpl1ic 

Variables 

Codi11g 

I' 

X1 ;Age iI1 years 15-19=0 

20-29 = l

30-39 = 2 

40-49 = 3 

• 

X2 ;Geo politica zone Nortl1 Ce11tral = 0 

N 01·tl1 East = l 

No11l1 West = 2 

• 

X1 �Locality 

S0L1tl1 East = 3 

Sot1tl1 Soutl1 = 4 

Sot1th West = 5 

Rural= 0 

Urban = 1 

N;Educational Status No fo1·1nal Education = 0 

• 

• 

X5 ; Occupational 

Status • 

�;Marital Status 

Primary = l 

Seconda1y = 2 

Tertiary = 3 

Une1nployed = 0 

Self employed = 1 

Tertiary= 2 

Never Married= 0 

0 

\1amcd 1 

01vorcc/Sc1)aratcd/W1do,\1 = 2 

• 

I-fealtl1 Variables Coding 

Poorest = 0 

Poorer = 1 

Average = 2 

Richer = 3 

Richest = 4 

X8;Numberof ANC Less than 4 = 0 

4 or more = l 

X9;Plc of Delivery Ho1ne = 0 

X 1o;BF Initiation 

Private centres = l 

Government Hospitals =

Other Private/Public = 3 

Faith based= 4 

Immediately = 0 

Hours later = 1 

Days after = 2 

X1 1 ;Postnatal Visit o = 0 
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3.6 Data Management and Anal)'Sis 

• 

Data was entered and analyzed using SPSS version 20.0 and STATA version 12. Data 

editi 11g and cleani11g was done in order to exclude missing data and as well maintain sample size 
• 

for all study variables. Descriptive statistics 1·eporting; frequency and percentage were used to 

su1nmarize socio-demographic ru1d health variables prese11ted in tables. Using Kaplan- Meier 

metl1od, Median disconti11uation ti1ne of EBF (survival curve) was obtau1ed from the 50th

percentile (tl1y poi11t at wllicl1 survivorship is 0.5) befo·re plotting tl1e respective hazard curve. 

Cox proportio11al l1aza1·ds 1nodel was used to assess the association between each 

explanatory variable ru1d ti1ne of EBF disco 11tinuation. The a11alysis was considered to sl1ow 

significant association vvl1e11 tl1e p-valuc is less than a level o·f sigilificance (set as 0.05 in this 

study). Multivariate analysis was carried out using Cox proportional hazards and Accelerated 

failu1·e ti1 11e 111odel to dete1111ine predictors of exclusive breastfeeding discontinuation a1nong the

set of explanatory variables using ge11erally reco1nmended regression model selection approach. 

Also, tl1e risk/11azard ratio was obtai11ed by taking the exponent of the regression coefficient, 

\\1hile tl1e accelerated/time factor whicl1 is the inverse of risk/hazard ratio was also obtained. 

Hence, tl1e 111odels were co1n1Jared to determine tl1e better model using Akaike infonnation 

· crite1ion t11at incorporate -2logL, AIC value, Akaike deviance and Akaike weight to measure

strengtl1 of evidence i11 choosing tl1e bette1· 1nodel . 

3.7 Analysis of Time to EBF Discontinuation 

Time to EBF discontinuation ( eve11t of interest) is the ti1ne period between the time of 

breastfeeding initiation (Origi11) a11d time at which supplement was introduced. Outcome 

indicators are: Eve11t indicator (0/1 ); i11dicating tl1e event is censored if tl1e child \Vas still under 

EBF else the event will be co11sidered as observed indicating that EBF l1as been d1sconunued. 

For the censored events, the time to EBF discontinuation is computed as tl1e time penod bet\, een 

the time of breastfeeding initiation at birth a11d time of introduction of supplement. The 

censoring indicators for the two situations can be e�presscd as: di 
{-1 if tltc et1ent ,,·a.� observed

o if tl1� c11e1tt ,,·a� censort'd

• C en sot ing refers lo tl1c situation \vl1crc tl1c i11cl1\ 1(lt1nl c,111 110 }()ngcr l.,c t )1 o,,•t.·(I tip a11d 
• 

event of i ntcrcst has 11ot occurrccl cl t1r1 ng t l1c (1l1scr,1cc\ ft) l lt1\\'-lJJ1 11c11t,t\ c11soring ,,,hicl1 cotilc.i 
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• 

be right, left and i11terval may occur in this study if mother did not practice exclusive 

breastfeeding . 
• 

Follow-up tin1e is tl1e tune at wlucl1 subjects are studied whether they introduce 

supplement 'tin1e at risk', wl1icl1 m,ay di·ffer between individuals. Tl1ere is 11eed to account for 

tl1ese diffe1·ences usi11g survival a11alysis app1·oacl1 . 

The sU1\fivo1· function, S(t), gives the probability of surviving beyond tin1e t. S(t) is a non 

increasing ft111ctio11 with a value 1 at tl1e time origin and a value O as t approacl1es infinity. 

S(t) = P(T > t) = ft00 

f (u)dii = l- F(t) 
I.) 

Tl1e haza1·d fu11ction, l(t), is tl1e i11sta11taneous failure rate at time t, co11ditional on 

st11-vi val up to ti111e t . 

>..(t) = P(t:!:T<t+ot) = f(t) 
P(T?::t) S(t) 

3.8 Kaplan l\!Ieier ve1·sus Life Table Approach to Survival Time 

Kaplan Meier 1netl1od of estimating S(t) is known as the product-limit method but loosely 

called the Kaplan-Meier 1netl1od. This 1nethod was named after the two researchers who first 

published the metl1od in Englisl1 in 1958. 111 essence, the Kaplan-Meier method is the life table 

method where the interval size is decreased towards zero so that the number of intervals tends to 

infinity. Each life table intet'1al is of infinitesimal length; just enough for one event or time 

incre1nent survival time is 1neasured on a discrete scale ( e.g. mi11utes, hours. days, months. or 

years) so the interval length is limited by the accu�acy to wbicl1 survival ti1ne is measured The 

Kaplan-Meier method was developed for applications where survival ti1ne is measured on a 

continuous scale only those intervals contai11ing an event contribute to the est1mate, so \\ e can 

ignore all other intervals. Thus, this approach was used in tl1is study. Kaplan-vleier estimate of 

S(t) is given as . 

• 

/=1 
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Wl1e1·e; nJ is tl1e nu1nbe1· of subjects to be observed at time tJ and • 

dJ is tl1e 11umber of subjects observing event of i11terest at time tJ. 

Life table metl1od for estin1ating S(t) is also know11 as the actuarial 1nethod. T11e approacJ, 

is to divide tl1e period of observatio11 into a series of tune intervals a11d estimate the conditio11al 

(i11terval-specific) survival proportio11 for eacl1 interval. The cumulative survivor function, S(t), at

tl1e end of a specified i11terval is tl1en given by tl1e product of tl1e interval-specific survival 

proportions for all intervals up to a11d i11cluding the s1Jecified interval. In the absence of 

ce11so1·ing, tl1e inte1-val-speci lie survival proportio11 is p = (111 d)/111, where d is tl1e 11umber of 

eve11ts observed du1·ing tl1c i11lerval and 111 is tl1e number of patients alive at the start of the 

i11terval. 111 the prese11ce of ce11sori11g, it is assutned t]1at censoring occurs unifor1nly throughout 

the i11terval sucl1 tl1at eacl1 i11dividual witl1 a censored survival time is at risk for, on average, l1alf 

of tl1e interval. Tl1is assu1nptio11 is know11 as tl1c actuarial assumption. This requires the 

assu1nption tl1at censoring is 11011-111fo1#111ative. That is, we make t11e assumptio11 that, conditional 

011 the values of a11y expla11atory variables, censori11g is unrelated to prognosis (the probable 

course and outcome of the disease). Thus, Life table estimate of survivor function is: 

k 

s(t) =

j=l 

(mi - di) 

0 

m-
1 

Where; mj is the 11u1nber of subjects to be observed at time tJ and 

dj is tl1e number of subjects observing event of interest at time tJ . 

3.9 Fitting Cox Proportional Hazard (CPH) Model 

T11e Cox proportional hazards model was named after its inventor Sir Da\ 1d Cox after lus 

seminar in 1972. This model does not make any assu1nption about tl1e shape of the underlying 

hazards, but makes the assumption that tl1e hazards for subject subgroups are proportional O\ er 

follo\v-up time. We a1·c usually more interested 111 study111g 110,\ st1n1i\1al ,1anc� J_ a fu'1cl1011 of 

explanatory ,.,aria bl cs ( ll1e rel alt ve rate5) ratl1er tl1an tl1e c;}1ar,c of tl1c u11clcrl)1i11g l1azard fi.111ctio11 

(tl,c abso] utc rate). In acid ition, tl1e quantitative i 1npc1ct of tl1e�c predictors 011 in1port1111t li fctin1\; 

variables of interest (sucl1 as 1ncclia11 sttr\,j\,,11) ct111 l)c clc�cri\)c(I. ·-i·11L' (. ()X 111<)<lcl for thi� \ <I)' 

with eleven ( 11) CXfllat1<1lc>ry v:1rii1hlcs is cx11rcss cas: 
• 
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Where; l(tlX) is the hazard of discontinue EBF at ti1ne t 

A-O(t) rep'resents a reference point that depends on time wl1ich is the baseli 11e hazard 

P's a1·e tl1e regi·ession coefficie11ts and 

Xi, 1 = 1, 2, ... , 11 ru·e tl1e set of Predictors (explanatory variables) . 
• 

Tl1ese explanatory va1·iables are as follows: 

X1=Age, X2=Zo11e, X3=Locality, Xt=Educatio11 Status, X5
=0ccu1Jatio11 Status, X6=Marita1 

Status, X1=Wealtl1 index, X8
=nun1ber of ANC Visit, X9

=Place of delivery, X 1 o=BF Initiation, 

X 11 =Post11atal care visit. 

It is 11ot in1porta11t tl1at a11 individt1al l1aving all val ties of tl1e explanatory vanables equal to zero 

be realistic rather, A-O(t) represents a reference point that depends on tin1e wl1icl1 is the baseline 

l1azru·d, just as Po dc11otes an arbitrary reference point i11 other types of regression models. Hence� 

tl1c 1·1sk ratio is estitnated as: 

l(tlX) = exp(P1 + P2 + - - - +P11) 

Tl1e sign of tl1e coefficient indicates 110w a cova1iate affects tl1e hazard rate. Thus, a positive 

coefficient increases tl1e hazard 1·ate indicatil1g a worse prognostic factor for predictors in higher 

category. Also a negative coefficient decreases the hazard rate indicating better prognostic effect 

a1no11g higl1er group of P.redictors. Tl1e statistical significance of the regression coefficient 

indicates vvl1ether there is need for the corresponding covariate i11 the presence of others. 

The hazard ratio ca11 be interpreted in the follow111g three fo1111s; 

• 

• Hazard Ratio> I indicate exposure hannful to survival 

• Hazard Ratio < 1 indicate exposure benefits survi, al

• Hazard Ratio= I 1nd1catc 110 effect fro1n exposure
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Cox Proportional Hazard Model is based on tl1e following assumptions: 

• The h�ard ·function sl1ould be non-negative for all t > 0 .
• The inodel asswnes that the ratio of tl1e hazard functions for any Kll, subject subgroups

(groups witl1 different values of tl1e expla11atory variable) is constant over follow-up time.
• Tl1e Cox model assun1es proportional hazards . 

3.10 Fitting Accelerated Failure Tin1e (AFT) Model

AFT Models is a11 alten1ative 1nodel to tl1e widely used Cox model. It describes stretcl1ing 

out or co11traction of survival ti1ne as a functio11 of predictor variables. It is a parametric 1nodel 

tl1at asst1rnes; survival ti1ne follows a particular dist1·ibution and ratio of time-factor is consta11t 

·(Y) for all fixed values of st1rvival functio11. Also, it is a log linear 1nodel tl1at 111corporates wider

1·a11ge of distrib"utions a11d known for intuitive pl1ysical interpretation. Below are properties of

co111111011 su1-vival ti111e dist1-ibt1tio11s in Accelerated failure ti1ne 1nodel:

Table 2: AFT Model Distribt1tions and Properties 

• 

Distribution of T Distribution of Hazard Sl1ape Possible Model Constant te11n 

Error te1n1 tl1e model 

Exponential Extre1ne value Consta11t PH and AFT 1 

( 1 pa1·a111 eter) 

Weibull Extreme value Monotone PH and AFT 2 

(2para111eter) 

Gompetiz Log gompertz Monotone PH only 2 

Variable 
0 

AFT only 2 Lognor1nal No1mal 

·Loglogistic Logistic Variable AFT only 2 
• 

Log Generalize ganuna Variable AFT only 3 

gamma (3para1neter) 

The goal of accelerated failure time model is to c,;tunntc pnrn1nctcr of n knO\\ n urvival 

time distribution. For this study w1tl1 11 prcclictor5, t11c 111odcl i� r"prc,�cd on the log scr1l a,: 
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W11ere; Log (T) is the logarithm of outcome variable (time to supplement introduction) 

ao is tl1e i11tercept tenn 

a's are tl1e regression coefficients and 

a 1s the erro1· scale paramete1· 

Xi , i = 1, 2, ••• , 11 are the set of Predictors ( explanatory"Variables). 

·T11ese expla11ato1-y variables are as follows:

X1=Age, X2=Zo11e, X3=Locality, Xt=Educatio11 Status, X5=0ccupatio11 Status, X6=Marita1 

Status, X1=Wealtl1 i11dex, X8=11t1111ber of ANC Visit, X9=Place of delivery, X1o=BF Initiation, 

X1 i=Postnatal care visit are tl1e expla.11atory variables and 

e is indepe11de11tly and identically distributed rando1n error terrn. 

Tl1e acceleratio11 facto1· denoted as Y, like tl1e hazard ratio also evaluates the effect of predictors 

011 tl1e survival ti1ne and can be estimated as: 

Y = exp(a1 + 0.2 + - - - + a1 1) 

Tl1e sign of the coefficient indicates how a covariate affects the log of survival times. Tl1us, a 

positive coefficient increases the log of survival time indicating worse prognostic effect in higher 

group of predictors and a negative coefficient decreases the log of survival titne indicating better 

prognosis for subject in higher group. The statistical significance of the coefficient indicates 

\vl1ether there is need for tl1e correspo11di11g predictor in the presence of others in tl1e model . 

The accelerated factor can be interpreted in three for111s; 

• Accelerated factor> 1 indicate exposure benefits survival

• Accelerated factor< 1 indicate exposure l1annful to survival

• Accelerated factor= l indicate 110 effect from exposure

•

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



• 

Accelerated failure Time Model is based 011 tl1e fo'Uowing assumptions: 

• Distributio11 of survival time is known

• Ratio of time-factor is constant (Y) for all fixed values of survival function 

• En·or term is assume to be distributed in relation to survival time

3.11 Likelil1ood Ratio Test of Appropriate AFT n1odel

When tl1ere are two or 1nore competing AFT models, Likelihood ratio test that 

i11co1-porate log likelil1ood a11d cl1i-square value witl1 p+ 1 degree of freedom (wl1ere P is the 

nu1nbe1· o·f parameter) is used to discri1ninate betwee11 tl1em. Tl1e app1·opriate model tends to be 

significa11t at p<o. (set as 0.05). Tl1 is is carried ot1t by fitting t11e two or more n1odel separately 

m1d tl1e11 con11Jute -2logL statistics and co1npared witl1 percentage point of chi- square 

dist1·ibutio11 of l<novv11 degree of freedo111. Tl1e suitable 1nodel will have tl1e smallest -21ogL 

statistics ru1d l1igl1est cl1i-square val11e. Tl1e statistic is obtai11ed as: 

D = -2log [Lt/ L2] 

Wl1e1·e; D is tl1e difference with an asymptotic chi-sAuare distribution of q degree of freedom 

· L 1 and L2 are tl1e maxi111ized likelil1ood for the comparing models . 
• 

D test tl1e hypotl1esis as· Ho: Pp+1, ---- ,Pp+q = 0 agai11st 

A large D implies rejection of null hypothesis (test is significant) and therefore lead to the 

conclusion that model 2 with additional q variate to model l improved the model adequacy. Also 

estimate of AIC and BIC supports this assertion. 

• 

• 
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3.12 Merit and Demerit of CPH and AFT Models 

Cox proportio11al hazards 1nodel is a robust semi-parametric modelling approach (allow 

us to fit tl1e survival data tl1e way it is), it is si1nple to apply a11d 11ot based on stringent

assuinptions compared to Accelerated failure ti1ne model that is statistically rigorous to apply 

ai1d also the distribution of st1rvival time stipulate tl1e choice of appropriate parametric model to 

be fit. Ho·wever, estiJ11ate of Accele1·ated failure tirne model is of better precision as it's 

cl1a1·acterize witl1 a nan·ovver confidence bounds compared to Cox proportional hazards tnodel. 

3.13 Variable Selection Strategy 

Acco1·ding to Collete, (2003) auto1natic variable selection procedures (forward, backward 

a11d stepwise) fail i11 selecti11g tl1e opti111al variables, do 11ot consider hierarchical principle and 

st1ictly depend 011 stoppi11g 1·ule to detenni11e variable inclusion and exclusion. This study 

tl1e1·efore, utilizes tl1e generally reco1n1nendecl 1nodel strategy in i11dentifying set of significant
• 

expla11atory va1·1ables tl1at have tl1e potential of being included in tl1e model. Tl1e Procedures to 

tl1i ge11eral 111odel st1·ategy are as follows: 

Step 1: Fitting the null model and the 1nodel that contain each of the variables one at a time, then 

compare the value of -2LogL with that of the null model to determine set of variables that 

significantly reduce tl 1e value of -2LogL statistic. 

Step 2: Variables that appear itnportant in stepl are then fitted together. Some variables may 

cease to be i1nportant in presence of others. Consequently variables that do not significantly 

increase -21ogL whe11 01nitted are then discarded. 

Step 3: Unimportant variables not considered in step 2 may become important in the presence of 

others. These variables are then added one at a time and any that reduce -2logL s1gru ficantly are 

retained in tl1e model. A fi11al cl1eck is done to ensure variable included significantl) decrease 

value of -21ogL and variables excluded significantly increase valt1e of -2logL . 

• 
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Table 3: General Method of Variable Selection 

Variables -2logL P-value
• 

Age 

Zone 

Locality 

Education 

Occupation ' 

0 

Marital 

Wealtl1 

ANC nu111 

Delivery Plc

BF lt1itiatio11 

Post11atal 

Using this method in selecting appropriate variable involves conducting likelihood ratio 

test to 1neasure and check model adequacy. To guide against rigid application of a particular

sigruficant level in deciding whether to include or exclude a variable te1m, this study utilized

l 0°/o reconune11ded level of sigrtificance.

3.14 Assessment of Model Adequacy 

• 

This study uses chi-square goodness of fit test in assessing degree of fitness of both Cox 

proportional hazard and Accelerated failure time model. This test was adopted in order to 

examine the adequacy of relationship between discontinuation time of EBF and categorical 
• 

explanatory variables included in eacl1 model. Tl1e hypothesis is set as: 

Ho : l3i (j = 1, 2, - - -, 11) = 0 vs H 1 : l3i (j = 1, 2, - - -, 11)-/= 0 in the presence of other tenns. 

The test statistic t = f3/S.c (13), t2
-x

2

1 d.f(wald test). The rejection of null hypothesis for any

131 (j = 1,2,---,11) will lead to significant need of its corresponding predictor in the pre cncc of

others. 

27 
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3.15 Comparing Fitted Models Using AIC

Tlus 5tudY utilized Alkaike Infonnation Criterion (AIC) ''developed by J-Iirotugu Akaike

(1973) wl1ere he used infor1nation tl1eory to build nu1nerical equivalent of occam 's razor (fewer

1nodel paraineter is prefe1Ted) establishing relatio�sllip between Kullback-Leibler in·forrnation

·divergence and Maximurn likelil1ood. Akaike goal is to mini1nize inforrnation loss between

observed data (real world) a11d model distributio11, wl1icl1 is achieved by minimizi11g Kul]back-

Leibler inforrnation dista11ce. Tl1is discrepa11cy (�k) reflects average separation between

generati11g and fitted 1nodel, AIC is there·fore a11 asymptotic unbiased estimator of L\k. Cox 

Proportional haza1·d a11d Accelerated failure ti1ne 1node] are co1npared to deter 1r1ine the 1nodel 

tl1at fits tl1e data bette1· by 1ni11in1izi11g i11·for1nation loss. AlC is valid for co1nparing non nested 

111odels, a11d ca11 be express as: 

Where� k is tl1e 11un1ber of parameter and 

L is the n1aximu1n likelihood value. 

Tl1e 2k part of the fom1ula is effectively a penalty for including extra predictors in the model 

,wl1ile -2logL part is a reward fo1· the fitted model and the data. Though, smaller value of ATC 

i11dicate best 1116del. However, qua11tifying substantial diffe1·ence in criterion values lead to scale 

up by Bu1nha1n and At1derson (2002): 

Table 4: Buml1am and Anderson Akaike Deviance Scale 

Akaike Deviance Scale Empirical Support 

0.0-2.9 Substantial Evidence 

3.0- 9.9 Considerable less Support 

>10.0 Very Unlikely 

II 
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Akaike deviance (�) and Ak 'k · 
1 · · ai e we1g 1t (W) measures strengtl1 of evidence 1n choosing the best

model: 

•

• 

Akaike deviance = A·= AIC· -AIC1 • 1n1n 

t,. 

Akaike ,veigl1t = W, =
exp(-2) 

• 1 
R 6 Li:::t exp( 2

) 

Table 5: Akail<e lnformatio11 Approach to Model Comparison 

Model Type No of paran1eter(K) -2logL AIC Akaike deviance 

CPH n1odel 

AFT 1nodel 

,, 

·3.16 Con1pa1·ison of P1·ecision f1·on1 CPH and AFT Moclels Estimate

Akaike Weight 

W11en either Cox proportio11al l1azards 1nodel or accelerated failure time model are fitted, 

estin1ates of �' s obtai11ed are acco1npanied with tl1eir respective standard errors. This standard 

e1Tor is used as a li11ear combinatio11 with tabulated value in constructing confidence bounds 

around � esti111ate. The l1ypothesis is set as; Ho: p = 0 vs H 1 : p :f:. 0 and the test statistic t = Pl s.e 

(P)- N(O, 1) or t2 -x_2

1d.f (wald test). Tl1e rejection of the null hypotl1esis implies that P is non 

negative ai1d tl1e test is significant. This 1nea11s that the confidence interval does not include zero. 

100(1-a)o/o C.I = p ± Zu12 s.e. (p). If the sample size is large or 

= p ± tnt-t ;u12 s.e (P). If the sample size is not large. 

Thus, the C.I bounds with the narrower interval between CPH and AFT models parameter 
4 

estimate will give a better precision . 

•
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CHAPTER FOUR 

RESULTS 
.. 

4.1 Descriptive Analysis of Predictors 

Frotn NARHS 2012 total 1·ecord of 31,235 respondents; tl1e fetnale respondents used for 

tl1is analysis were 15,630 (50o/o). Description of predicting variables are based on demograpruc 

and healtl1 cl1aracteristics of responde11ts. A total of 2,163 motl1e1·s whose child were under 2 and 

at least initiated exclusive breastfeeding were selected for tl1is study . 
• 

4.1.1 Den1og1·apl1ic and Socio-economic Characte1·istics of Respondents 

Ta.ble 6 below sho\vs dist1ibution of respondents based on their demographic and Socio

eco11omic cl1aractcristics. 18°/o of respo11de11ts are in t11e lowest age category (15 - 19), 34.4% are 

i1 1 tl1eir 20's. wl1ile 27% a11d 20o/o are i11 age range 30-39 a11d 40-49 respectively. Highest 

population of respo11dent was fot1nd in tl1e north west (6152) (19.7%) wl1icl1 is 0.5% i11

proportion n1ore tl1an 1101·tl1 central (19.2%) while tl1e lowest was i11 south east (13%).Proportion 

of respondents in soutl1 west (15.9°/o) is 0.1 % more than South South (15.8%) and north east 

1·esponde11ts accou1 1t for 15 .6o/o of tl1e total record.68. 7o/o of respondents are frotn urban locality 

wlule 31.3% are fro1n rural locality. Most (39%) of respondent have secondary education wlule 

few (12.3%) l1ave tertiary education.16.9% l1ave primary education and 31.8% are with no 

for1nal education. 44.6o/o are unemployed, 48.4°/o are self-employed and 7 .1 % of respondent are 

en1ployed. 31.6% of respondent are not married, 64.4% are maiTied while 4% are either 

divorced/separated 01· widowed. Highest proportion (22.4%) of respondents are in the poorest 

social economic class wl1ile 17°/o are i1 1 richest class, 20.4°/o of respondent are average 1genans 

• 
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Table6: Demographic and Social-economic Distribution of Respondents

Age groups Frequency Percentage 

L---------l-_____ _:_·_--+----------i.15 -19 

20-29 

30-39 

40-49 

5243 

9848 

7793 

18.3 

34.4 • 

I I 

Total 

N ortl1 Central 

Nortl1 East 

Nortl1 West 

South East 

South Soutl1 

South West 

Total 

Locality 

Rural 

Urban 

Total 

• 

• 

5720 

28604 

6008 

4875 

6152 

4282 

4939 

4979 

31235 

21448 

9787 

31235 

0 

31 

27.2 

20.0 

100.0 

19.2 

15.6 

19.7 

13.7 

15.8 

15.9 

100.0 

31.3 

68.7 

l 00.0
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Table6 Cont'd: Demographic and Social-economic Distribution of Respondents
• 

• 

Education 

No formal educatio11 

Primary education 

Secondary educatio11 

Tertiary educatio11 

Total 

Occupational Stah1s 

Unen1ployed 

Self employed 

En1ployed 

Total 

Marital Status 

Never Married 

Married 

Divorce/Separated/Widow 

Total 

• 

• 

Frequency 

9914 

5264 

I 12172 

3835 

31185 

13899 

15078 

2198 

31175 

9792 

19943 

1245 

30980 

II 

<I 

P erce11 tage 

31.8 

16.9 

39.0 

12.3 

100.0 

44.6 

48.4 

7.1 

100.0 

31.6 

64.4 

4.0 

100.0 

• 
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Table6 Cont'd: Demoora phl d s
· 

0 can oc1al-econom1c Distribution of Respondents 

Social Economics Status 

Poorest 

Poorer 

Average 

Wealthier 

Wealthiest 
• 

Total 

Frequency 

6973 

6646 

6371 

5898 

5287 

31175 

• 

Percentage 

22.4 

21.3 

20.4 

18.9 

17.0 

100.0 

4.1.2 Dist1·ibution of Respondents by Health Seeking Behaviour and BF Initiation Status 

Table 7 below shows distribution of respondents by their health seeking behaviour and 

breastfeeding i11itiation status 62.3o/o of motl1ers attend antenatal care runong which 605(21.2°/o) 

visit was less tl1an four times and 2251 (78.8°/o) of that antenatal visit was more than 4 while 

37.7% did not attend antenatal. 1153(30%) of mothers delivered at l1ome, 218(5.7%) of delivery 

was faith based, (699)18.2o/o of motl1ers give birth at private centre and (1165)43.3°/o of mother's 

delivery was in goverrune11t hospital. (2315)3 7. 7°/o of 1nothers attend postnatal care while 

3820(62.3%) did 11ot atte11d. 2227(39.23/o) of inotl1ers initiate breastfeedi11g early while 

.2472( 43 .5%) and 982(17 .3o/o) of n1otl1ers delayed breastfeeding initiation by hours and days 

respectively. •
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Table7: Distribution of Respondents by Health Seeking Behaviour and BF Initiation Status

No of ANC Visit Freque11cy Percentage 

ANC Visit less than 4 605 21.2 
I' 

4 or more ANC Visit 2251 • 

78.8 

·�----------+-----------+----------,
Total 2856 100.0 

Place of Delive1·y 

Ho1ne 

Gove1nn1ent Hospital 

Private CentI·e 

Otl1er public/p1ivate 

Faitl1 based 

Total 

Postnatal Visit Status 

1153 

1165 

699 

112 

218 

3847 

30.0 

43.3 

18.2 

2.9 

5.7 

100.0 

'L-------l-
-=-::-:-::

�-----t-;;-:,;::;------i 
2315 37.7 Yes • 

No 3820 62.3 

Total 6135 100.0 
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Table7 Cont'd: Distribution of Respondents by II I h S I . B b . d BF ea t ee {tog e av1our an 
Initiation Status 

· Breastfeeding 1I1itiation Frequency Percentage 
• 

I1nmediatel y afte1· 2227 39.2 

Hours afte1· 2472 43.5 

Days after 982 17.3 

Total 5681 100.0 
• 

4.2 Su1·vival Estin1atc of Breastfeeding Duration 

Median discontinuatio11 ti111e ( duratio11) of exclusive breastfeeding is found to be 6 

mo11tl1s (5.9250 - 6.0750). Tl1is time varied across the subgroup category as that of age group 15 

- 19 is 5 montl1s (4.5150 - 5.4850) while other age categories are 6 months. Mothers from Soutl1
• 

Soutl1 and Soutl1 East b1·eastfeed exclusively for 4 months (3 .5840 - 4.416) and 5 months ( 4.3350 

- 5.6650) 1·espectively while otl1ers breastfeed for 6 1nontl1s. Breastfeedi11g mothers 11ot married

exclusively breastfeed fo1· 5 months (3 .9930 - 6.0070) while 1narried tnothers exclusively 

breastfeed for 6 montl1s. Middle socio economic class mother exclusively breastfeed for 5 

montl1s (4.7790 - 5.2210) wl1ile the rich ones respectively breastfeed exclusively for 6 months. 

Mothers who deliver in other public/private centres and those whose delivery were in faith based 

home respectively breastfeed on average for 5 months (3.6510 - 6.3490) and 4 months (3.0950 -

4.9050). 

0 

•

• 
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Table 8: Median Duration of Exclusive Breastfeeding

A VERA GE (MEDIAN) 

Estimate Standard error Lower 9 5°/oCl Upper 95%CI 

Overall 6.0000 0.0380 5.9250 6.0750 

Age group Esti111ate Standard error Lower 95%CI Upper 95%CI 

15 - 19 5.0000 0.2470 4.5150 5.4850 

20-29 6.0000 0.0540 5.8940 6.1060 
D 

30-39 6.0000 0.0420 5.9180 6.0820 
I 

40-49 6.0000 0.1340 5.7370 6.2630 
• 

Zo11e 

ortl1 Ce11tral 6.0000 0.0650 5.8730 6.1270 

North East 6.0000 0.0800 5.8440 6.1560 

Nortl1 West 6.0000 0.0610 5.8800 6.1200 

Soutl1 East 5.0000 0.3390 4.3350 5.6650 

Soutl1 South 4.0000 0.2120 3.5840 4.4160 

South West 6.0000 0.0510 5.9000 6.1000 

�

. Locality 

• 

• Rural 6.0000 0.03 70 5.9270 6.0730 

I 6.0950 
' 

Urban 6.0000 0.0490 5.9050 
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Table 8 Cont'd: Median Du ti f ra on o Exclusive Breastfeeding

Education Level Estimate Standard error Lower 9 5°/oCI Upper 95%CI 

No educatio11 6.0000 0,0700 5.8640 6.1360 

Primary 6.0000 0.0890 5.8260 6.1740 

Secondary 6.0000 0.0550 5.8930 6.1070 

Tertiary 
• 

6.0000 0.0390 5.8580 6.1420 

• 

Occupation 

U11employed 6.0000 0.0400 5.9210 6.0790 

Self e1nployed 6.0000 0.05 I 0 5.8990 6.1010 

Employed 6.0000 0.1180 5.7690 6.2310 

Marital Status 

Neve1· Married 5.0000 0.5140 3.9930 6.0070 

Married 6.0000 0.0260 5.9480 6.0520 

Divorce/separated/widow 6.0000 0.2340 5.5420 6.4580 

Social Econo1nic Class 

Poorest 6.0000 0.0860 5.8300 6.1700 

Poorer 6.0000 0.0890 5.8260 6.1740 
• 

Average 5.0000 0.1130 4.7790 5 2210 

Richer 6.0000 0.0520 5.8990 6 1010 

Richest 6.0000 0,0500 5.9010 6 0990 

17 • 
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Table 8 Cont'd: Median Duration of Ex l · B
i 

� d. c us1ve reasl1ee mg 

No of Antenatal Visit Estimate Standard error Lower 95%CI

ANC less than 4 6.0000 0.1080 5.7890 

4 or moreANC 6.0000 0.0360 5.930 

Place of Delivery 

Ho1ne 6.0000 0.0870 5.8290 

Government Hospitals 6.0000 0.0350 5.9310 

Private centre 6.0000 0.0980 5.8070 

Otl1e1· public/p1i\1ate 5.0000 0.6880 3.6510 

Faitl1 based l10111e 4.0000 0.4620 3.0950 
• 

Breastfeedi11g i11itiation 

Immediately 6.0000 0.0410 5.9200 

Hours later 6.0000 0.0540 5.8940 
• 

Days after 6.0000 0.1080 5.7880 

Postnatal Status 

No 6.0000 0.0560 5.8910 

Yes 6.0000 0.0330 5.9360 

0 

• 

• 

Upper 95%CI

I, 

6.2110 

6.0700 

6.1710 

6.0690 

6.1930 

6.3490 

4.9050 

6.0800 

6. 1060 

6.2120 

6.0640 

6.1090 
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4.2.l Sur¥ival Curve of EBF Discontinuation Time:
• 

Figure l below sl1ows the survival curve in exclusive breastfeeding. Time origin is O

months w'hile endpoint of time is 15 months. Cutnulative survival probability in exclusive

breastfeedi11g is 011 the vertical axis against breastfeeding tune on the· horizontal axis. More than

100 b1·eastfeedi11g motl1ers were ce11sored. Survivor probability is at tl1e peak ( 1.0) at tl1e start of 

breastfeeding and tl1e11 decreases step wisely as exclusive breastfeeding discontinuatio11 titne 

i11c1·eases. Survivorship was constant (dow11wa1·d st1·aigl1t line move1nent) at 0.5 equivalent to 6 

1nontl1s EBF n1edia11 duratio11. This implies tl1at ave1·age duration of EBF is the time at w}ucl1 S(t) 

= 0.5 wl1icl1 is 6 111011tl1s 011 tl1e grapl1. SurvivorshiJj then decreases tending towards zero as time 

. increases and reacl1iI1g 

·-

:J 

·-
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:J 
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4.2.2 Hazard Curve of EBF Discontinuation Time:

Figure 2 below is tl1e l1azard curve of discontinuing exclusive breastfeeding. The

cumulative l1azard is 011 tl1e vertical axis against EBF discontinuation time on tl1e horizontal axis.

113 breastfeedi:tig mothers were censored before earliest event. I-Iazard of discontinue EBF was

at tl1e minimum point O at time origi11 O and then °increases as time increases, since the hazard 

.measu1·es instantai1eous failure 1·ate of discontinuing EBF. A gradual increase in l1azard was 

observed until tl1e sixtl1 111ontl1 of EBF before a sudden rise iI1 l1azard until twelfth montl1. A

constant l1azard was tl1e11 observed 

• 
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Figure2: Hazard Curve of Time to EBF Discontinuation
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4.3 Pattern and Distribution of Survival Time
0 

Table 9 .and figure 3 below shows tl1e survival time pattern and distribution of time to

disco11ti11uatio11 of exclusive b1·eastfeeding obtaii1ed froin proportion of motl1er' s population. The

distribution is asymmet1ic and rigl1tly skewed witl1 mean rnedian and mode value of 4.94, 6.00 

and 6.00 respectively. Discontinuation time of EBF plotted on the }1orizontal axis ranges ·between 

0 and 15 against 1nother's population on the vertical axis. 113(5.2%) 1nothers did not exclusively 

breastfeed up to one 1no11tl1, more tl1an 711 (32.9°/o) motl1ers exclusively breastfeed up to six 

1nontl1 while total of 18(0.8o/o) motl1ers exclusively breastfeed up to a year and beyond . 

• 

• 

• 

0 

• 

• 

•
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Table 9: Population Dist1·ibution of Exclusive Breastfeeding Duration

" 

Time (Montl1s) 

0 

l 

2 

3 

4 

5 

6 

7 

8 

9 

10 

l 1

12 

13 

15 

Total 

• 

• 

• 

Mot11er's population by Percentage(%) 

EBF Disco11tinuation time 

113 

107 

87 

260 

243 

231 

711 

218 

110 

46 

16 

.., 

.) 

16 

1 

l 

2163 

0 

5.20 

4.90 

4.00 

12.00 

11.20 

10.70 

32.90 

10. l 0

5.10 

2.10 

0.70 

0.10 

0.70 

0.05 

0.05 

100.00 
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Figure 3: Population Distribution of EBF Discontinuation Time 

> 

4.4 Likelihood Ratio (LR) Test of Appropriate AFT Model: 
• 

Table l O below sl1ows the test comparing Weibull accelerated failure time model 

(Log(T) = 1.7525 + 0.0085X 1 + 0.0093X2 + 0.0631X3 - 0.0087X4 + 0.0157X5 - 0.0103X6 +

0.0054X7 + 0.0184X8 - 0.0539X9 - 0.0090X10 - 0.0215X11 + 0.3628e) \Vith exponential 

accelerated failure time 1nodel (Log(T) = 1.8276 + 0.0199X1 + 0.0023X2 + 0.1008X3 +

0.0078� + 0.0178X5 - 0.00867X6 - 0.0047X1 + 0.0136Xs - 0.0536X9- 0.0305X10 - 0.0I98X11

+ e). Since survival ti1ne distributio11 is 1;gl1tly skewed, it could follo,v an exponent1al or \Veibull

distribution. These t\VO parametric models were fitted \Vith all tl1c elc, en prcdictoTT- and the one 

that suit t1,e data better was obtained to be tl1e su1-vivnl time d1stnbut1on. The r��t1lt ... ho,, s that

Weibull AFT model will suit tl1c data better as 1t'c; s1g11ifica11t nt P 0.001 (Cht- qt1are = 33.16 at 

13 di) with smaller value of -2logl ( 112'i 1306 < 2497.3094) nnd tht corrl''Ponding \I and 
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BIC are respectively lower tl 1an exponential AFT model. Thus the survival time follows a
Weibull distributio11 witl1 erro t ( r ra e cre) of extreme value distribu·tion. The distribution function,
survival function and hazard fu t· nc ion respectively qa11 be writte11 as:

s(t) = exp(- ltP) and l1(t) = A.ptP-1

Table 10: Selecting App1·opriate AFT Model 

AFT Model 

Exponential 

Weibull 

Predictors 

Aoe O't"OUp
O 0 

. Zone 

Locality 

Education 

Occupation 

Marital Status 

S.E.S 

ANCNun1 

Delivery Place 

BF Init1at1on 

Postnatal 
' 

• 

-2logL Clu-square DF 

2497.3094 5.89 12 

l 325.1306 33.16 13 

Expor1ential AFT Model 

B S.E p-value 

0.0199 0.0439 0.650 

0.0023 0.0186 0.902 

0.1008 0.0745 0.176 

0.0078 0.0371 0.833 

0.0178 0.0551 0.747 

-0.0087 0.1391 0.950 

-0.0047 0.0293 0.873 

0.0136 0.0742 0.854 

-0.0536 0.0316 0 090 

-0.0305 0 0444 0.492 

-0 0198 0 0621 0.750 

P-value AlC 

0.8807 2521.3094 

0.0005 1351.1306 

Weibull AFT Model 

B S.E 

0.0085 0.0159 
4 

0.0093 0.0067 

0.0631 0.0271 

-0.0087 0.0134 

0.0157 0.0198 

-0.0103 0.0526 

0.0054 0.0107 

0.0184 0.0271 

-0 0539 0.0114 

-0 0090 0.0163 

0 

-0 021 � 0.0226 

BIC 

2528.6797 

1416.5317 

p-value 

0.591 

0.164 

0.020* 

0.515 

0.429 

0.845 

0.615 

0.496 

0.000*** 

0 .:; t.: 1 

0.34_ 
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·Table 10 Cont'd: Selecting Approp . t AFT. ria e Model 

Constant 1.7525 

l11-P 

p 

1/p 

. * Legend. P < 0.05 *** P < 0.001 

0.2177 0.000*** 

I'

1.8276 0.8209 

1.0139 0.0233 

2. 7563 0.0642 

0.3628 0.0085 

4.5 Cox Model Desc1·ibing Predictors Effect on EBF Discontinuation Tin1e: 

0.000*** 

0.000*** 

Table 11 below fo1· fitted 1nodcl; A.(t/x) = A-O(t)exp{-0.0345X 1 -0.0138X2 -0.1709X3 -

0.0066X4 -0.0323Xs -0.0264X6 +0.0003X7 -0.0352Xs +0.1178X9 +0.0434X10 +0.0346X11 shows 

the ove1·all esti1nate and estimate of individual predictor variable explaining duration of exclusive 

breastfeeding. Tl1c good11ess of fit test is sig11ificant at P-value of 0.00 I, indicating 1nodel fitness . 

Fro111 all tl1e l l p1·edicto1·s, 011ly locality of respo11de11t and place of child delivery are significant 

at p< 0.022(1.0252 - 1.3720) a11d p<0.001(1.0556 - 1.1965) respectively. Thus tl1ese two 

predictors respectively have 11egative a11d positive influence on EBF du1·ation, indicating that 

hazard of dis.continuing EBF is lower among mothers in urban than those in rural areas and 

hazard of discontinuing EBF is higher among mothers that delivered at home than those that 

does not delivered at home. Haza1·d of disco11tinuing exclusive breastfeeding is higl1 ( 1.0562) in 

age category of 20-29 co1npared to 15-19 wl1ile it is low among tl1e upper age class 30-39 and 

40-49. North West and South West n1otl1ers sigi1ificantly (P<0.05) (0.6325 - 0.9450) and

(0.6438 - 0.9852) influence hazard of disco11ti11uing EBF negatively. 

0 

• 

• 
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Table 11: Cox Regression An l a YSis of Predictors Effect on EBF Time

I' 

-2log Likelil1ood

14176.493 

Age group 

15 - 19# 

20-29 

30-39 

40-49 • 

Zone 

Nortl1 Central# 

North East 

North West 

Soutl1 East 

South South 
• 

South West 

Locality 

Rural# 

Urban 

Overall Estimate 

Clu- square 

54.99 

B S.E 

-0.0345 0.0424

0.5469 0.1446 

-0.0 l 15 0.1419

-0.0444 0.1713

-0.0138 0.0182

-0.1206 0.9694

-0.2547 0.0804

0.1598 0.13 76 

0.1146 0.1146 

-0.2276 0.0865

-0.1709 0.0628

-0.0406 0.0787

Df 

28 

Hazard ratio 

0.9661 

1.0562 

0.9886 

0.9566 

0.9863 

0.8864 

0.7751 

1 1.1733 

1.1215 

0.7964 

0.8429 

0.9602 

l6 

• 

P - Value 

0.432 

0.690 

0.936 

0.804 

0.455 

0.270 

0.014 

0.1732 

0.262 

0.036 

0.022* 

0.620 

P- Value

0.002** 

95%CI 

0.8864 - 1.0529 

0.8076 -1.3814 

0.7462 - 1.3096 

0.6735 - 1.3588 

0.9512 - 1.0227 

0.7154 -1.0983 

0.6325 - 0.9450 

0.9323 -1.4 765 

0.9180-1.3700 

0.6438 0.9 52

0.7284 - 0.9754 

0 ( I..,� 1.1-..,5 
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Table 11 Cont'd: Cox Regressio An 1 n a ys1s of Predictors Effect on EBF Time

I B S.E 

Education -0.0066 0.0368

No Education# 

Pru11ary 
• 

-0.1538 0.0872

S eco t1dary -0.0057 0.0893 

Tertiary -0.2346 0.1123

Occupation -0.0323 0.0532

U 11e1nployed# 

Self employed -0.0233 0.6814

E111ployed -0.1410 0.1449

Marital Status -0.0264 0.1412 

Never Married# 

Married • -0.1113 0.1715 

Divorce/Separated/widow -0.0332 0.2881 

No of Antenatal Visit -0.0352 0.0718

Less than 4 Visit# 

4 or more Visit -0.0021 0.0758 

• 

• 

,, Hazard ratio 

0.9930 

� 

0.8575 

0.9943 

0.7909 

0.9681 

0.9770 

0.8685 

0.9739 

0.8947 

1.033 7 

0.9654 

1.0021 

,, 

P - Value 

0.859 

0.102 

0.949 

0.099 

0.555 

• 

0.739 

0.398 

0.855 

0.561 

0.905 

0.636 

0.978 

I I 

95%CI 

0.9239 -1 .0682 

0.7130-1.0312 

0.8337 -1.1858 

0.5987 - 1.044 7 

0.8692 - 1.0782 

0.8522 - 1.1201 

0.6262 - 1.2044 

0.7331 - 1.2939 

0.6145 - 1.3026 

0.5986 -1. 7851 

0. 8 3 44 - 1. 1 1 7 0 

0 639-1.1621

I' 
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Table 11 Cont'd: Cox Regressi An on alys1s of Predictors Effect on EBF Time

• 

B S.E I-lazard ratio P - Value 95%CI 

• 0.1168 0.0359 1.0556-1.1965 Place of Delive1)' 1.1239 0.000*** 

Ho1ne# 

Private Centre -0.0469 0.8015 0.9541 0.577 0.8094 - 1.1250 

Governme11t Hospital 0.1385 0.1272 1.1485 0.211 0.9245 -1 .4269 

Otl1er Private/Public 0.3894 0.2761 1.4761 0.037* 1.0230 - 2.1299 

Faitl1 based l101ne 0.2523 0.1952 1.2869 0.096 0.9559 - 1. 7325 

Breastfeeding i11itiatio11 0.0434 0.0466 1.0443 0.331 0.9569 -1 .1397 

In1mediate# 

Hours later 0.0332 0.0679 1.0338 0.613 0.9088 -1.1760 

• 

0.8740 - 1.2861 Days after 0.0585 0.1045 1.0602 0.553 

Postnatal Visit 0.0346 0.0645 1.0352 0.579 0.9162-1.1696 

No# 

Yes -0.0045 0.0629 0.9955 0.943 0.8795 -1.1267 

0 

• 

• 

I I 
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Table 11 Cont'd: Cox Regression A nalys1s of Predictors Effect on EBF Time

B S.E Hazard ratio P - Value 95%CI 
. 

Social Economic Class 0.0003 0.0295 1.0002 0.993 0.9442 - 1.0597 
'. 

Poorest# 
• 

Poorer -0.0691 0.9274 0.9324 0.482 0.7673 -1.1331 

Ave1·age -0.0084 0.1042 0.9917 0.937 0.8071 - 1.2185 

Richer -0.0920 0.1094 0.9121 0.443 0.7210- 1.1539 
l 

Richest -0.1 110 0.1171 0.8949 0.396 0.6925 - 1.1565 

Legend: # refe1·e11ce category -1.· P < 0.05 ** P < 0.01 *** p < 0.001 • 

4.6 \Veibull AFT l\1odel Describing Predictors Effect on EBF Discontinuation Time 

Table 12 below for fitted Weibull AFT mode; Log(T) = 1.8276 + 0.0085X 1 + 0.0093X2 +

0.0631X3 - 0.0087X4 + 0.0157X5 - 0.0103X6 + 0.0054X7 + 0.0184X8 - 0.0539X9- 0.0090X10 -

0.0215X11 + 0.3628e sho\\'S tl1at tl1e overall model is significa11t at P<O.OOl(chi-Square = 71.82), 

proving tl1e fitness of the 1nodel. 011ly respo11dent locality and delivery place are significant at 

P<0.05(1.0101 - 1.1231) and P<0.01(0.9266 - 0.9689) respectively positively and negatively 

influence survival tune to EBF disco11tinuation, indicating tl1at mothers in urban have accelerated 

(stretching) effect on EBF disco11ti11uation time (Time ratio> 1) compare to rural mothers and also 

mothers that delivered at home l1ave decelerated ( co11trasting) effect on EBF discont1nuat1011 time 

compare to mothers that do not delivered at home. North West and South West are respect1\ely 

·significant at P<0.05 (1.0176 - 1.1781) and P<0.05 (1.0221 - 1.1896) indicating accelerated

(stretching) influence in survival time as it accelerated factor (ti111c ratio"'> l ). Deli, ery in 

government hospitals, other private/public centres and faith based places are significant at 

(P,..0.05; O 8413 - 0.9824). (P<0.01; 0. 7242 - 0.9409) and (P,O 05: 0 7944 - 0 9 15)

respectively, indicating contrasting influence in survival tune of CBF a� hn1c ratio<!.
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Table 12: Weibull Regression An l a ysis of Predictors Effect on EBF time

-2logLikelihood

1286.4694 

Age grot1p 

l 5 - 19#

20-29 

30-39 

40-49 

Zone 

• 

North Central# 

ortl1 East 

No1il1 West 

South East 

Soutl1 South 

South West 

Locality 

Rural# 

Urban 

• 

• 

Overal 1 esti1nate

Clu-Square Df P-Value 

71.82 30 0.0000 

B S.E 0 Time Ratio P-value 95%CI 

0.0085 0.0160 1 .0086 

-0.0422 0.04 76 0.9587

-0.0170 0.0511 0.9832

-0.0075 0.0642 0.9925

0.0093 0.0067 1.0093 

0.0380 0.0406 1.0387 

0 

0.0907 0.0409 1.0950 

-0.0422 0.0405 0.9587

-0.0233 0.0358 0.9769

0.0977 0.0427 1.1026 

0.0631 0.0271 1.0651 

-0.0180 0.0290 1.0 l 8 l

50 

0.591 

0.395 

0.744 

0.908 

0.164 

0.331 

0.015* 

0.319 

0.525 

0.012* 

0.020* 

0.543 

0.9777 - 1.0404 

0.8699 -1.0566 

0.8879 - 1.0886 

0.8743 -1.1268 

0.9962 -1.0226 

0.9621 - 1.1214 

1.0176-1.1781 

0.8825 -1.0415 

0.9092 -1.0498 

l.0221-1.1896 

l.0101-1.1231 UNIV
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Table 12 Cont'd: Weibull Re essi gr on Analysis of Predictors Effect on EBF time

B S.E Time ratio P - Value 95%CI 

Education -0.0087 0.0133 0.9913 0.515 0.9656 - 1.0177 

I I 

No forrnal educatio11# 

Prin1ary 0.0703 0.0360 1.0728 0.036* 1.0045 - 1.1458 

Secondary • 

-0.0188 0.0315 0.9814 0.559 0.9215 - 1.0452 

Tertiary 0.0558 0.0537 1.0574 0.272 0.9572 - 1.1680 

Occupatio11 0.0157 0.0206 1 .0158 0.429 0.9771 - 1.0561 

U11e1nployed# 

Self e111ployed 0.0069 0.0251 1.0069 0.782 0.9588 - 1.0574 

Employed 0.0757 0.0645 D 1.0787 0.205 0.9594 - 1.2127 

Marital Status -0.0103 0.0521 0.9898 0.845 0.8928 - I .0973 

eve1· Married# 

Married 0.0390 0.0721 1.0398 0.574 0.9076 - 1.1913 

Divorce/Separated/Widow -0.0243 0.0980 0.9760 0.809 0.8016 - 1.1883 

Number of ANC Visit 0.0184 0.0276 1.0186 0.496 0.9660 - 1.0740 

Less than 4# 

0.0034 0.0273 1.0034 0.901 0.9513 - 1.05 4 or more , -

a 

• 

• 
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Table 12 Cont'd: Weibull Re re g ssion Analysis of Predictors Effect on EBF time

I I 

B 

Socio-econo1nic Status 0.0054 

Poo1·est# 

Poo1·er 0.0398 

Average 0.0105 

Richer 0.0548 

Richest 0.0687 

Place of Delive1·y -0.0539

Ho1ne# 

P1ivate ce11tres 0.0006 

Government l1ospitals -0.0953

Otl1er Private/Public -0.1918

Faith based -0.1244

Breastfeedi11g initiation -0.0090

ltnmediately# 

Hours later 0.0023 

Days after -0.0158

S.E Time ratio 

0.0108 1.0054 

I'I, 

0.0370 1.0406 

0.0381 1.0 l 06 

0.0454 1.0563 

0.0503 a},07}} 

0.0108 0.9475 

0.0303 l.0006

0.0360 0.9091 

0.0551 0.8255 

0.0477 0.8830 

0.0162 0.9910 

0.0237 ,, 1.0023 

0.0347 0.9843 

52 

P - Value 

0.615 

0.263 

0.780 

0.203 

0.144 

0.000*** 

0.985 

0.016* 

0.004** 

0.021 * 

0.581 

0.923 

0.653 

95%Cl 

0.9845 - 1.0268 

0.9706 - 1.1156 

0.9386 - 1.0881 

0.9709 - 1.1492 

0.9769 - 1.1744 

0.9266 - 0.9689 

0.9430 - 1.0617 

0.8413 - 0.9824 

0. 7242 - 0.9409 

0.7944 - 0.9815 

0.9598 - 1.0232 

0.9569 - 1.0496 

O.Ql �6 1.0547
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Table 12 Cont'd: WeibullRegre · An ssion alys1s of Predictors Effect on EBF time 

• B 

Postt1atal Visit -0.0215

No# 

Yes -0.0051

Consta11t 1.8276 

Constant( category) 1.6829 

ln P 1.0139 

111 P( catego1·y) 1.0287 

p 2.7563 

1/p 0.3628 

P( category) 2.7974 

l /p( category) 0.3575 

Legend:# reference category 

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

• 

• 

S.E Time ratio 

0.0221 0.9787 

0.0227 0.9949 

0.5105 6.2190 

0.4720 0 5.3814 

0.0233 1.0139 

0.0233 1.0287 

0.0642 2.7563 

0.0085 0.3628 

0.6526 2.7974 

0.0083 0.3575 

0 

53 

P - Value 

0.342 

• 

0.822 

0.000*** 

0.000*** 

0.000*** 

0.000*** 

95%CI 

0.9363 - 1.0231 

0.9514 - 1.0403 

5.2948 - 7.3045 

4.5314 - 6.3904 

0.9682 -1.0596 

0.9830 - 1.0744 

2.6332 - 2.8851 

0.3466 - 0.3798 

2.6723 - 2.9282 

0.3415 - 0.3742 

I, 
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4.7 Cox Model Variable Selection and Lik lib d e oo Ratio Test 

Table 13 below shows outcome of using general variable selection strategy in selecting

optimal variable for the Cox model. The procedure started by fitting model without any covariate

(null model). Each variable are then added one at a time and difference in -2logL are compared

with chi-square value of 1 degree of freedom (3.84). At this stage Locality (with difference of

4.673) a11d delivery place (witl1 difference of I 0.409) are respect ively sig11ificant at 5% and

0.1 o/o. Tl1ese two variables are tl1erefore fitted togetl1er at the seco11d stage. Th is was significant

at p<0.001 and tl1e removal of any of locality ancl delivery place will significantly increase -

_2logL value. At tl1e tl1ird stage the two important variable (Delivery place and Locality) are

retai11ed in tl1e 1nodel since tl1e removal of eitl1er will result i11 respective significa11t increase of 

l 0.409(P=O.OO 1) a11d 4.672(P=0.03 1) in -2logL, t11en the re1nai11ing 9 unimportant variables in

tl1e first step a1·e added in h.1r11 to tl1e 1nodel that already contain Locality and Delivery place. 3 

variables (Age, Zo11e at1d Post11atal) o·f these additions fail to significantly reduce -21ogL value 

by at least chi·-squa1·e value of 3 .84. Tl1us all tl1e 3 variables are discarded from the model and the

8 i111portant fi.nal opti1nal variables are Delivery place, Locality, Education, Occupation, Marital

Status, Wealtl1, ANC number, and BF initiation . 

• 

• 

•
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Table 13: Variable Selection Strat egy in Cox Model

Va1iable(s) in the model 
-2Iog Likelil1ood Chi-Square P-value 

1n,-:--;---,---_j Block Model 
None (Null model)# 

28181.092 28181.092 0.000 

Age 
28181.092 28180.829 0.263 

Zo11e 
28181.092 28181.092 0.000 

I I 

Locality 
• 

Education 

Occupatio11 

Ma1�tal statt1s 

Wealtl1 

ANC 11um 

Del plc 

BF initiation 

28181.092 28176.419 4.673 

28132.747 28131.330 1.417 

28103. 169 2810 1.4 79 1 .690 

28069.725 28069.709 0.016 

28151.046 28151.021 0.025 

14420.080 14419.987 0.093 

19233.972 19223.563 10.409 

28165.610 28164.965 0.645 

Postnatal 28181.092 28181.083 0.009 

• 

Del plc + Locality 19233.972 19212.444 21.528 

Del plc + Locality + Age 19212.444 19211.919 0.525 

Del plc + Locality+ Zone 19212.444 19210.863 1.581 

Del plc + Locality+ Education 19212.972 19181.24 7 31. 725

Del plc + Locality+ Occupation 19212.972 19152. 949 60.023 

Del pie+ Locality+ Marital status 19212 972 19150 18c 62.056 

0.608 

0.995 

0.031 *

0.234 

0.194 

0.901 

0.876 

0.760 

0.001 ***

0.422 

0.923 

0.000*** 

0.50<p<0.975 

0.50<p<O 10

0.000*** 

1 
0.000 * 

0.000 **

I ' 
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Del plc +Locality + Wealtl1 19212.972 19198.534 14.438 0.000*** 

Del plc +Locality+ ANC nu1n 
I ' 

19212.972 14329.556 4883.416 0.000*** 
I 

I 

Del plc + Locality + BF initiation 19212.972 19195.098 17.874 0.000*** 

Del plc+ Locality+ Postnatal 19212.972 19211.559 1.413 0.50<p<0.10 
• 

• Legend. # 1 ef erence catego1 y

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

4,8 Fitting Cox P1·oportional l--Iaza1·ds (CPR) Model 

Table 14 below sl1ows tl1e fitteci Cox proportio11al l1azards 1nodel for tl1e eight selected 

impo1·tai1t va1-iables (delivery place, locality, education, occupatio11, 1narital, S.E.S, ANC number, 

BF initiation) identified by tl1e ge11eral variable sel�ction strategy; 11.(t/x) = )--o(t) exp(O.l 132X9 -

0.1771X3 - 0.0093X. - 0.0465Xs - 0.4272X6 - 0.0037X7 - 0.0436X8 + 0.0433X10). Respondent 
• 

delivery place �nd locality respectively have positive and negative influence on hazard of EBF

discontint1ation time. llnplying tl1at l1aza1·d of discontinuing EBF is higher among motl1ers who

delivered at home tl1an tl1ose tl1at do not deliver at l101ne and also hazard of discontinuing EBF is

lower among mothers in urban tha11 1nothers in rural areas. Place of delivery is significant at

P<0.001(1.0530 - 1.1909) with hazard ratio> 1 (1.1198) while Locality is significant at P<0.05

(0. 7242 - 0.9689) with hazard ratio<} (0.83 77).

• 

• 

• 
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Table 14: Fitted Cox Reo1·ess1·0 lVl 0 n odel 

Model variables B S.E

Place of Delivery 0.1132 0.035 1 

Locality -0.1771 0.0622 

I 

Education -0.0093 0.0362 

Occupation -0.0465 0.0519 

Ma1ital Status -0.4272 0.13 78 

S.E.S 
• 

-0.0037 0.0292 

ANC 11u111ber -0.0436 0.0705 

BF irtitiatio11 0.0433 0.0465 

Hazard ratio 

1.1198 

0.837.7 

0.9908 

0.9545 

0.9581 

0.9963 

0.9573 

1.0442 

' Legend: * P < 0.05 "K* P < 0.01 *** P < 0.001 

P-value

0.000*** 

0.017* 

0.800 

0.385 

0.766 

0.899 

0.554 
• 

0.331 

4.9 \Veibull AFT Model Variable Selection and Likelihood Ratio Test 

95%CI I 

l .0530-1.1909

0.7242 - 0.9689 

0.9223 - l .0644 

0.8593 -1.0603 

0. 7229 -1.270 I

0.9407 - 1.0551 

0.8286 -1. I 060 

0.9570 - 1.1394 

Similar to previous 1nethod in selecting variables for Cox model, optimal variables are 

-also selected using the general 1nodel selection procedure in order to fit a W eibull AFT 1nodel.

The procedure started by fitting a null model (1nodel witl1out covariate) and one variable at a

time, sucl1 tl1at difference in -2logL is compared with chi-square of I df (3.84). At tllis stage

Delivery place and Locality of respo11de11t are significant at P<0.001 and P<0.05 with -2logL

value of 20. 79 and 3 .569 respectively. Edt1catio11 and occupation are both significant at 10° o and
• 

,vould be considered at the seco11d stage wl1ere delivery place and locality are fitted together and

both education and occupation are added in tum before -2logL differe11ce in the exclusion of an)'

of the variable was be compared witl1 chi-square of 1 degree of freedom (3 84). Thus Education

is excluded from t11e model as tl1e -21ogL difference (0 3614) 011 tl 111clus1on 1<; not ,1gnificant

compared to chi-square value of 3 .84. W11ereas, tl1e re1110\ nl of citl1cr of dcl1,·cr) place. L ocaltt)'

and Occupation tends to increase -2logl slat1�11c \Vith signd1canl di f tcrcnLc of 731.19. 11 ,� -l

and 5.8556 respeclivcly. Al the last stage the 1 1111portant varinhlc, (D<:h\'cr, pl,icl', L0c lity and

• 

57 
•

• 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



• 

• 

Occupation) are fitted together and the remaining 7 unimportant variables are added one at a
0 time. From all, addition of Zone and ANC number to the model already containing Delivery.place, Locality. and Occupation was both significant at P<0.00 1 with respective reduction of

4 .4290 and 3 l 9.8800 in -21ogL value. The final 1nodel therefore contain Delivery place, Locality,Occupation, Zo11e a11d ANC nun1ber.

Table 15: Variable Selection Strategy in Weibull Model

Variable( s) in tl1e model 

No11e (Consta11t 1nodel)# 

Age 

Zo11e 

Locality 

Educatio11 

Occupatio11 

Marital status 

\Veal th 
• 

ANC num 

Del plc 

BF initiation 

Postnatal 

I Del pie+ Locality

Del pie+ Loc�1ity + Educat1011 

Del pie+ (.,ocality OccLtJ)alio11 

-21og Likelihood Cl1i

Square 

P-value

Block Model 

2398.6258 2398.6258 0.0000 

2398.6258 2398.6216 0.0042 0.948 

2398.6258 2398.5186 0.1072 0. 743

2398.6258 2395.0566 3.5690 0.031 *

2398.4038 2394.7938 3.6100 0.058 

2390.9414 2387.7514 3.1900 0.074 

2397.3910 2396.8810 0.5100 o.473

2394.4822 2394.4322 0.0500 0.827 

1369.7124 1369.4224 0.2900 0.588 

1690.0486 1669.2586 20.790 0.000*** 

2398.3582 2398.1982 0.1600 0.691 

2398.6258 2398.6258 0.0000 0.999 

58 
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UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



• 

I 

• 

Del plc + Occupation 
1651.394 1662.9678 11.574 P<0.001 

Locality+ Occupation 
1651.394 2382.5802 731. 19 0.000*** 

Del plc + Locality + Occupation + Age
1651.394 1651.2346 0.1594 P<0.975 

Del plc + Locality + Occupatio 11 + z011e
1651.394 1646.9650 4.4290 P<0.050 

Del plc +Locality+ Occupatiotl + Marital 1651.394 1651.0104 0.3836 P<0.50 

Del pie+ Locality+ Occupation+ Wealt11 1651.394 1648.4116 2.9824 P<0.10 

Del plc +Locality+ Occ111Jatio11 + ANC 11u1n 1651.394 1331.5140 319.88 0.000*** 

Del plc + Locality+ Occupation + BF initiate 1651.394 1649.0894 2.3046 0.5<p<O. l 

Del plc + Locality + Occupatio11 + Post11alal 1651.394 1649.2538 2.1402 0.5<p<0.1 

Legend: # 1·efe1·ence category 

* P < 0.05 ** P < 0.01 *** P < 0.001
• 

4.10 Fitting Weibull Accelerated Failure (AFT) Time Model 

Table 16 below shows the result of Weibull accelerated failure time model for the 5 set of

opti1nal variables selected to be itnportant to tl1e model; Log(T) = 1.7878 - O.OSSIX9 +

0.0707X3 + 0.0187X5 + 0.0091X2 + 0.0188Xs + 0.3626f:. Delivery place and locality have 

negative and positive influence 011 hazard of exclusive breastfeeding disco11tinuation at a 

respective significa11t point of P<0.001 (0.9266 - 0.9666) a11d P<0.010(1.0245 - 1.1244). 

Indicati11g that hazard of discontinuing EBF is higher among motl1ers who delivered at home 

than those that do not delivered at home and also l1azard of discontinuing EBF is lo\ver among 

mothers \vho reside in urban than tl1ose in rural areas .

• 
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Table16: Fitted Weibull AFT R egress1on Model

Model variables B S.E Accelerated factor 

Place of Delivery -0.0551 0.0102 0.9464 

Locality 0.0707 0.0255 1.0733 

Occupation 0.0187 0.0189 1.0189 

Zone 0.0091 
• 

0.0066 1.0092 

ANC 11u1nbe1· 0.0188 0.0270 1.0191 

Consta11t 1.7878 0.1933 5.9765 

ln(P) 1.0144 0.0232 1.0144 

p 2. 7577 0.0640 2.7577 

1/p 0.3626 0.0084 0.3626 

Legend: ** P < 0.01 *** P < 0.001 

4.11 Assessn1ent of Model Adequacy (L-R Chi-Square Test) 

0 

P-value

0.000*** 

0.003** 

0.314 

0.163 

0.476 

0.000*** 

0.000*** 

9s01oc1 

0.9266 - 0.9666 

I l , 024 5 - 1 , 1244

0.9824 - 1.0567 

0.9963 - 1.0221 

0.9676- 1.0733 

5.6094 - 6.3676 

0.9689 - 1.0599 

2.6351 - 2.8860 

0.3465 - 0.3 795 

Table 17 below shows the outcome of Likelihood ratio clu-square for Cox proportional 

·hazards and Weibull AFT 1nodels. The null l1ypothesis that the model does not adequately fit the

data was rejected for both 1nodels as they are respectively significant at P<O.O 1 (Chi

sqt1are=20.5783) a11d P<0.001 (Clli-square = 31.3138) indicating tl1e fitness of the t\vo models.

Table 17: Model Adequacy Assessn1ent 

• 

Df Model type -2logLikelihood Chi - square P - Value 

COX Model 14210.906 20.5783 8 0.00 * * 

Weibull AFT 1329.581 31.3138 7 0.000 ** 

.. 

l�cgcnd: ** P<O.O I *** Jl < 0.001

• 
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4.12 Cox and Weibull AFT Model Comparison (AIC)

Table 18 below shows results of comparing.Cox proportional hazard model with Weibull

accelerated failure time model . Akaike information criterion estimate for Weibull AFT model

·(1343.581) is sipaller than estiinate of Cox model (14226.91 O). Akaike deviance of zero give a

substantial support for Weibull AFT 111odel and also the Akaikc weight of l 00% indicate a

relative 100% probability of Weibull AFT been a better model than the Cox proportional hazard

1nodel. I-Jenee Weibull AFT model fit the data better tl1an Cox 1nodel . 

Table 18: Cox a11d AFT Models Comparison 

Model Nu1nber of Log ATC Akaike Relative Akaike 

Type Pa1·a1ncter Likclil1ood Esti1nate Deviance Likelihood Weigl1t 

COX# 8 -7105.4530 14226.910 12883.329 0.0000 001o 

AFT 7 -664.7905 1343.581 0.0000 1.0000 100% 

Legend:# reference category 
0 

• 

' 

• 

• 

• 

• 

(11 

•
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4_12 Cox and Weibull AFT Model Comparison (AIC)

Table 18 below shows results of comparing.Cox proportional hazard model with Weibull

accelerated failure time model. Akaike information criterion estimate for Weibull AFT model
( 134 3. 5 81) is s1:1all er than estimate of Cox model (14 226 .91 O). Akaike deviance of zero give a

substantial support for Weibull AFT n1odel and also the Akaike weight of 100% indicate a

relative 100% probability of Weibull AFT been a better model than the Cox proportional hazafd

1nodel. Hence Weibull AFT 1nodel fit the data better tl1an Cox model . 

Table 18: Cox a11d AFT Models Comparison 

Model Nu1nber of Log AIC Akaike Relative Akaike 

Type Pa1·a111cte1· Likelil1ood Esti1nate Devia11ce Likelihood Weigl1t 

COX# 8 -7105.4530 14226.910 12883.329 0.0000 0% 

AFT 7 -664.7905 1343.581 0.0000 1.0000 100% 

0 

Leoencl: # rcfc1·ence category 
b 

• 

• 

• 

• 

• 
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• 

4_13 Comparison of Precision from CPB and AFT Models 

Table 19 below shows result obtained from comparing significant estimate of the
regression co-efficient for delivery place and locality of 1nothers, a1ising from Cox proportionalhazards and accelerated failure tllne models. The confidence bounds founds in AFT model for
1 ocati on (0 · 024 2, 0 .11 72) and delivery place ( -0. 07 6 2, O. 03 3 9) with respective deviance of 9 -3 %
and 4.2% is narrower compared to confidence bounds in CPH 1nodel for location (-0.3227, ·0.0316) and delive·ry (0.0517, 0.1747) with respective deviance of 29.1 I% and 12.3°/o. T11erefore

AFT model gives a better P1·ecision tl1an CPH model.

Table 19 Compa1·ison of Cox and AFT Models by Confidence Bounds

Model Va1iables B estimates 95°/o C.I C.l deviance Precisio11 

Type 
status 

Lower C.I Upper C.I 

CPI-I # Locatio11 -0.1771 -0.3227 -0.0316 0.2911 Wider C.I 

Model 
Del plc 0.1132 0.0517 0.1747 0.1230 

AFT . Locatio11 0.0707 0.0242 0.1172 0.093 Narrower C.I 

Model Better 
Del plc -0.0551 -0.0762 -0.0339 0.0423 

Precision 

Legend: # reference catego1·y 

0 

• 

• 
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CHAPTER FIVE

DISCUSSION CONCL USION AND RECOMMENDATION

5.1 Discussions

Tlus study evaluates disc o i1tin t· 
. . . 

ua 1011 t11ne of exclusive breastfeeding, describe a11d
dete1r,"Y\1111ne 1ts predictors and as well c o mpare result of Cox prop orti onal hazards model with
accelerated failure titne tnodel usin NARH 

0 

g S 2012 data. The survey pr o vides i11f o n11ati on on 
'Mothers wl10 exclusively b1·eastfed · tl l . in 1e ast 5 years precedi11g the survey. Since it's unrealistic
for metnber o f 11 o n-literate p o ptilation to 1·e1nember ti1ne at wllicl1 EBF was disco11tinued in the

previous 5 years birtl1 (between 2007 a11d 2012). TI1is study tl1eref ore utilized data on EBF

l1ist o ties o f M o tl1ei·s (11tirsiiig a11 t111der 2 year's o ld cl1ild) obtai11ed fi.·om face-to-face interview

witl1 i1 1dividual feinale resp onde11t betwee11 15 a11d 49 years a11d therefore allow us t o estimate

EBF disc o11tinuatio11 ti1ne and pattern i11 Nigeria. 

Fi11di11gs sl10\.v tl1at t11e median dt11·ati on of EBF in Nigeria was 6 mo11ths and the

cun1ulative probability of disc onti11t1ing EBF at tl1e sixth month time is 80.9%. This is due to 

m others' kn owledge and aware11ess about the minimum recommended 6 month EBF practice 

\Vorld\vide and was is in c onfo1-mity witl1 the result of cross sectional study c o nducted by 

(Yeneabat et al., 2014) in N o rthern Ethiopia in wllich median duration of EBF was 6.06 m onths

and tl1e cumulative pr obability of introducing complementary feeding was 81 %. But this varies

acr oss geo-p o litical z o11e witl11nedian duration of EBF of 5 months i11 South S outh and 4 m o nths
• 

in S o utl1 East .. Media11 duration of bi1il1 i11 private and faith based cent1·es are respectively

5m onths and 4 months. Tl1is variation is in agreeme11t witl1 previous studies by (Y eneabat et al ..

2014 and Adetugb o et al., 1996) that 1nedian duration of EBF v aries bern·een 4n1onths and

6m onths with differences in locality and ethnicity. Pattern of EBF discontinuation shO\\ s that

8101o m o tJ1ers disc o ntinues EBF or1/bef ore 6-months' time and therefore result� in a rightly

skewed distribution. This variati o n was described to follow a s1nuso1dal pattern by (1·ah,a et al.,

2013) based on breastfeeding initiation time 111 Nigeria. Rcspcct1\ c stcp\\'tsc dccrca�c

· · 
- 1 d h d urve pattern as t1me increases also sul1sta11tintc th,, l-lain1.

increase 1 n surv1 va an azar c ' 
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Our study indicates that m th . 0 ers 1n old 

l ger tlian motl1ers in y 
er maternal ages tend to exclusively breastfeed

on ounger ages Thi .

1 
. . · s 18 becal1se older breastfeeding mothers have 1nore 

maten1a expene11ce since breastfeed· 

'ld Al b t£ d' 

Ulg •n°thers in. lower ages are likely to be 11u1·sing their first
cl11 . so reas ee 1ng motl1ers with t 1 . 
· 

1 
. 

1 
a east pnmary education exclusively breastfeed longer

tl1an mot 1ers w�t 1out fo11nal educatio11 Th' . · 18 ts due to literate 1notl1ers' level on know]edge and
aware11ess of breastfeedi11g. TI1is is i . 

. 
11 line w1tl1 (Ukegbu et al., 20 I 1) findings tl1at good

breastfeeding knowledge is significa tl . . 11 Y associated with EBF. Married 1nothers also breastfeed

exclusively longer than su1gle or di d . . . vorce mothers. Tl11s 1s owing to l1t1sband influence on EBF 

practice. The· influe11ce of age ed t· . , uca ion a11d mantal status on EBF duration corresponds to

findings of (011ayade et al 2004 a d N · · 
·, n wosu et al., 2004) tl1at maternal age, education, manta] 

status ao<l family size are ainor1g otl1er factors that significantly influe11ce EBF practice in
• 

• 

1gena. 

Motl1ers from Soutl1 West and North West regio11 tends to prolong EBF disconti1 1uation 

ti111e cotnparcd to tl1ose fi·o1n No11l1 Ce11t1·al. Breastfeeding motl1ers residing i11 rural area will 

discontinue EBF earlier than breastfeeding mothers residing in urban slum. This is because 

breastfeeding mothers in urban areas are education<illy advance and are aware of benefits of EBF

.practice to the1n a11d tl1eir child. T11is is i11 agree1nent with previous studies by (Ajibade et al.,

2013) tl1at cultural facto1·s a1·e associated with discontinuation of EBF in rural communities. Also

(W .H.O., 2008) reported that cultural values and fainily pressure i11flue11ce EBF practice in lo\v

income country. Motl1ers in the poor socio-econo1nic class are more likely to discontinue EBF

earlier tl1an wealthie1· motl1ers. Tl1is is due to financial effect as wealthier mothers are more

financially buoyant a11d could afford nutritio11al adequate replacement food while breastfeeding.

This study also found out that late i11itiation of breastfeeding is associated \\'tth early

dtscontii1uation of EBF and motl1ers who attend postnatal care are n1ore likel) to prolong

d. t· t· t· of EBF compare to those 1nothers who do not attend postnatal care
1scon 1nua 10n 1me 

• 

• 

• 
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Findings based on both Co . 
x proportional } d 

trategies sl1ows tl1at EBF ct· . 
lazar s ru1d accelerated failure time modelling

s isco11t1nuation ti1 
. . . 

a1·ty of resident and 1 . 
ne 15 sigruficantly been influenced by n1otl1ers

loc 1 P ace of child delive . . . . 
1 Nal d K . ry. This is s1m1lar to findings by study conducted by

(Ta.in pa 1- 1 an um1-kyereine. 2013) .
. 

' lJ1 Ghana on determinants of EBF that region and
place of delivery are associated with t' prac tee of EBF. Tltis was corroborated by the result of the
ge11erally reconunended va1iable selecti . . 

. 
on n1etl1od wh1cl1 incorporates Cox and. Weibull model

tl1at breastfeed1 11g motl1ers localit ·f Y O residence and place of child delivery are s·ignifica11t
predictors of EBF disco11ti11uation t· ·. N' · 11ne 111 1ge11a. Tlus conforrr1 witl1 fi11dings of (Y eneabat et
al. 2014) cross sectional study in rth · · ' 110 west Eth1op1a that place of residence and delivery mode
predicts cessatio11 of EBF a11d (Cl1ola et al 2013) tud · c c d' · I · u d ·, s y on 1n1a11t lee 1ng surv1va 1n gan a 

'fi11d out tl1at du1·ation of EBF is bee · a· d b · 
· · ll pt e 1cte y 111otl1ers res1de11t, place of delivery a11d infant 

feedii1g advice. Also Robet1: et al. (2014) stt1dy i11 Belgiu1n using backward eli1nination variable

.selection approacl1 found out tl1at maten1al age a11d partner interest will not predict EBF

discontinuation time. In selecti11g tl1e best para1netric AFT model using both Akaike and 

Bayesia11 i11formatio11 crite1ion, it was reported tl1at Weibull AFT model explain the data better 

tl1a11 Expone11tial AFT 111odel and tl1erefore was deemed appropriate as tl1e best model 

distribution of EBF discontinuatio11 ti1ne. Also this study wl1ile using Akaike information 

criterion a11d confidence bounds a1·ound its para1neter estimate to cotnpare Cox semi-parametric 

model \vith Weibull parametric model discovered that Weibull accelerated failure time model 

gi\1es a bette1· p1·ecisio11 a11d tl1erefore fit the data better tl1an the Cox proportional l1azards model

and tl1us will predict EBF discontinuation time i11 Nigeria. This agree witl1 (Cho la et al., 2013)

that obtained Weibull and Exponential AFT model to be a better fit than the commonly used Cox

proportional hazards model. 

5.2 Limitations of the Study 
0 

The limitation of tl,is study might l1ave been incompleteness and 1nconsistenc) of

}I.TA d d 11 or responder bias since the sun cy retrospecti\ cl, captured
·� RHS ata ue to reca 

b 1 I t five years Hence rcspo11ses that co11fo1111 to c"1�t1ng k.no\vlcc.igt.
rca5tfeed1ng l115tory in t 1c as 1 · ' 

. ntnended by W.l l O and l 'ICEl� \\'<.1S ,, 1dcl\' rcp0rtcd to
of 6 month5 EBF practice as reco1 

. b 1 O\.VS a 1noclc cqt1i,,alcnt to 111cd1,l11 tit1r,1tt{)t1 t1f 11,onths.
1nterv1cwers. Thus, tl1e d1str1 11t1011 s 1 

· S 1 rc1,ortcd tl1c n1cdir,11 clt,rnti<)n of EB1� to bl .. 7 tltl)' .
Whereas (W.1-10 1999) <;tucly 111 ogntllt 
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5.3 Strength of the Study 

Major stre11gth of this study . th is e 1ncorpo t· d . . . . 
1 1 d) 

ra 1011 an companson of semi parametnc (Cox
proport1ona 1azar and parametric (A 

. 
ccelerated failure tune) modelling strategies that account

for censored observation. Since these str 
. . . . ategies by controllii1g for confounding effect enable us

to obtain JOmt estimates of effect of . a· . 
. . . . 

pte 1cting vanables on risk of discontinuing EBF. Also

util1zat1on of Pa1t1al L1kelil1ood esti · . . . ination function 1n est11nating model parameters of both
1nodell i11g strategies al low for avo · d f 1 ance o temporsil bias. Utilization of large sample size in this
study could a1so be considered as strengtl1 .
• 

. � 

5.4 Conclusion 

It can be co11cluded frotn tl1is study tl1at 1nedia11 duration of exclusive breast·feeding is 6 

1no11ths a11d that tlus duratio11 varies across mothers' place of delivery. 80.9% of mothers 

disco11ti11ue EBF on/before cl1ild first 6 mo11tl1 of life. Tl1e distribution of EBF discontinuation 

ti1ne skevved to r1gl1t a11d follows a Weibull 1nodel dist1·ibution function. T11us, survival and 

l1azard curve patten1 sl1ows respective stepwise increase and decrease as EBF discontinuation 

ti111e increases. Motl1ers' locality of residence and place of child delivery significantly influence 

disco11ti11uation ti111e of EBF. Also tl1is study discovered that significant factors which include 

motl1ers' locality and place of child delivery predict discontinuation ti1ne of EBF in Nigeria. 

Weibull AFT model best explain tl1e data and therefore was selected as the most appropriate 

parametric AFT model co1npare to others, espe�ially expone11tial AFT model. Also when 

comparing Weibull AFT model with Cox proportional hazard model, Weibull AFT model has 

100°/0 cl1a11ce of been a better model, gives better precisio11 and thus was a better fit . 

5.5 Recommendation 

C ·d 1· g result fro1n this study, it is therefore recommended that
ons1 enng e1nana m 

c · d mmunication (IEC) program that will target breastfeeding mothers
1n1or1nat1on, education an co 

. d . t' exclusive breastfeeding early be forn1ulatcd. in1plcn1entcd
who are more likely to 1scon 1nue

. k 11ealth workers and hcaltl1 m1111c;t� re pcct1, cl)' in ordL·r
and monitored by healtl, policy 1na ers,

l - 11 ·um devclop111cnt gool. Al5o tllts ,tttd) rcL'Otnn1cnci� the
to fac1l1tatc achieven1e11t of fift 1 mt enni 

. 1 ccilsorcd ol1sc1-vnt1011s.
use of para1nctr1c rnodc1 111 a11a yc,:;1i,g
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APPENDICES 

Appendix 1: STATA Co d S mmnn yntax for Cox and \VeibuU AFT Models

stcox Recodeage HOO 1 ZONE R 1 - ec ocat1on Recodeedu Recodeocupation Recode_marital Wealthquin
RecodeANCnum Rplcofdel 1 Rinitiation Q2?0 hr- - , no • 

·stcox Recodeage l-1001 _ZONE Reclocation Recodeedu Recodeocupation Recode_1narital Wealthquin

RecodeANC11un1·Rplcofdel_1 Ri11itiation Q220 

• 

stcox i.Recodeage 1.I-1001 _ ZONE i. Reclocation i.Recodeedu i .Recodeocupation 

1.Wealtl1qui11 i.RecodeANCnum i.Rplcofdel_ l i .Rinitiatio11 i.Q220, nolu-

i.Recode marital 

• 

stcox i.Recodeage i.I-IOOl_ZONE i.Reclocation i.Recodeedu i.Recodeocupation i.Recode_marital 

i.Wealtl1quin i.RecodeANCl1t1111 i.Rplcofdel_ 1 i.Rinitiation i.Q220 

trcg Recodeage l-lOOl_ZONE Reclocat ioL1 Recodecdu Recodeocupation Recode_1narital Wealthquin 

RecodeANCnu111 Rplcofdcl_l R.i11iliat1on Q220, dist(exponential) nol1r 

streg Recodeage HOOl_ZONE Reclocation Recodeedu Recodeocupation Recode_marital Wealthquin

RecodeA1'-.JCnu111 Rplcofdel_ l Rinitiation Q220, dist(exponential) noll.f tr 

st reg Recodeage I-100 l _ ZONE Rec location Recodeedµ Recodeocupation 

RecodeANCnu111 Rplcofdel_ 1 Rinitiation Q220, dist(weibull) 110hr

Recode marital Wealthquin

• 

streg Recodeage HOOl_ZONE Reclocation Recodeedu Recodeocupation Recode_mantal Wealthquin 

RecodeANCnum Rplcofdel_l Rinitiation Q220, dist(weibull) nohr tr 

streg i .Recodeage i.HOOl_ZONE i.Reclocation i.Recodeedu i.Recodeocupation 1.Recode_mantal 

i.Wealthquin i.RecodeANCnwn i.Rplcofdel_l i.Rinitiation i.Q220, dist(weibull) time nohr 

streg i .Recodeage i.HOO l _ ZONE 1.Reclocation i .Recodeedu i .Recodeocupatton i.Recode _ marital 

i.Wealthquin i.RecodeANCnutn i.Rplcofdel_ 1 i.Rinitiation i.Q220, dist(,veibull) nohr tr 

estimates store pst,vei 

estimates stats pstwet 

esti1natcs table, stats(chi2 clfN aic btc) stylc(ol1Cll11c) csti111ntcs store pstc.o,

� 
. 

estimates table, stats(cl1i2 elf N nic lltC) stylc(o11cli11c) cst1111ntl!S stats pst,,•c1 pstto
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AppendLx 2: Kaplan Meier Curve of Significant Predictors

• Appendix 2.1: Kaplan Meier Curve of Mothers Locality
• 

• 

1 o-

_,..,Rvr ol 

1 .. 1 1lJrbon··-

- Rurol-cen!;ored 
= Urbon-c:ensored

oa- ,, 

•

-

r, 

> I \ .  ·-
> 

os-... 

::J 
(/) 

Cl) 

> ·-
-

::, 0 4-
E 
::J 

(.) 

0 �-

'= '-••=•lltzi ·-----oo
0 L"T.---.-,---.-,--.-,--r-, --:,,o�--:i:,,:---�,�·�--

o � 4 6 8 1 -

• 
EBF Oiscontinu.itlon Time 

• 

• 
i d' 2 2 Kaplan Meier C11rve of Child Place of Delivery f�ppcn ix . , 

1 0 •

\ 

08 

06 

·-
-

::J 

E OA

E 
::, 

(.) 

02 

• 
00 

0 

I 

L 

2 

l 

LI 

I 

L7 
� l ..• st • 

4 6 8 10 

EBF Ol�continuatlon Time 

• 

1 • 

nHome 
Govt hospttol 
Prl-.•.:ite centre 
other pubfu'pnvote

fo�h l>0sed hon,e 
"" Home-censored 

Govt hospitol-censoried 
Private centre-censored 
other pubh(prtv::ite-

i--+-- censored
fo«h u:ised home
cen�ored 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT




