COMPARISON OF COX PROPORTIONAL HAZARDS AND
ACCELERATED FAILURE TIME MODELS IN EVALUATING
DISCONTINUATION TIME OF EXCLUSIVE BREASTFEEDING

BY

OYEDELE, OYEWOLE KAZEEM

MATRIC NO: 175479

A DISSERTATION SUBMITTED IN PARTIAL FULFILMENT OF THE
REQUIREMENT FOR THE AWARD OF MASTER OF SCIENCE DEGREE
(M. SC MEDICAL STATISTICS)

TO THE DEPARTMENT OF EPIDEMIOLOGY AND MEDICAL STATISTICS
FACULTY OF PUBLIC HEALTH
COLLEGE OF MEDICINE
UNIVERSITY OF IBADAN

IBADAN. NIGERIA.

NOVEMBER, 2014,

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



CERTIFICATION

We certify that this research project was carried out by Oyedele, Oyewole Kazeem under
our supervision for the award of Masters of Science degree (M. Sc) in Medical Statistics at the

Department of Epidemiology and Medical Statistics, Faculty of Public Health, College of
Medicine, University of Ibadan, Ibadan. Nigeria.

Supervisor
L{ "'l-..,?
[ ___,_,_—--"‘"r'_rd—.:-:- -
Signed Sy e e et e

Professor Olusola Ayeni
B.SC (Ibadan), M.SC (Medical Statistics) (London), PhD (London)

University of Ibadan, Nigeria.

Dr Adeniyi Fagbamigbe

B.SC (Ilorin), M.SC (Medical Statistics) (Lancaster), PhD (Ibadan)

University of Ibadan, Nigeria.

I

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



y - . Fats - 2 A A _ - § \ 7 \1 ) = . - — (TP 1 i W < A Jrgt o i, \ ) L -. fe 1
T'o my father Mr Adeoye A. Oyedele and my mother Mrs Adeyeye O. Oyedele ar

esearch project

‘contributed to successful completion of this r

)it

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



--—_-__.-_-"-__

Acknowledgement

I give. all praise and adoration unto Almighty Allah for helping me through with my

postgraduate studies and successful completion of this research project.

My deepest gratitude goes to my supervisor Prof. Olusola Ayeni with whom I was
privileged to enjoy the amazing opportunity to work with as a project student. His fatherly

contribution in achieving expected standard of this research project is immeasurable.

Also, 1 extend my gratitude to my co-supervisor Dr Adeniyi Fagbamigbe for his

constructive advice on establishing reasonably precise and concise title and as well his support

throughout the research project period.

[ am grétcful to all lecturers of the Department of Epidemiology and Medical Statistics
for imparting knowledge and also for their constructive criticism during Proposal Presentation of
this research work. I appreciate suggestions and contributions of Dr (Mrs) Bidemi Yusuf and Dr
Odunayo Akinyemi. I also appreciate Federal Ministry of Health in conjunction with United

States Agency for Intemational Development (USAID) for releasing the National AIDS/HIV and
Reproductive Health Survey (NARHS 2012 plus II) data used for this project.

Finally, am grateful to Engr. Olayiwola Adeyeye, Dr Kehinde Akinbode, Mr Adesina
Adetunji and my family members for their assistance throughout my postgraduate studies. I

acknowledge my colleagues and friends for their invaluable contribution.

1V,

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



Acknowledgement

I give' all praise and adoration unto Almighty Allah for helping me through with my

postgraduate studies and successful completion of this research project.

My deepest gratitude goes to my supervisor Prof. Olusola Ayeni with whom [ was
privileged to enjoy the amazing opportunity to work with as a project student. His fatherly

contribution in achieving expected standard of this research project is immeasurable.

| Also, | extend my gratitude to my co-supervisor Dr Adeniyi Fagbamigbe for his

constructive advice on establishing reasonably precise and concise title and as well his support

throughout the research project period.

[ am grdtel’ul to all lecturers of the Department of Epidemiology and Medical Statistics
for imparting knowledge and also for their constructive criticism during Proposal Presentation of
this research work. | appreciate suggestions and contributions of Dr (Mrs) Bidemi Yusuf and Dr
Odunayo Akinyemi. ]I also appreciate Federal Ministry of Health in conjunction with United

States Agency for Intemational Development (USAID) for releasing the National AIDS/HIV and
Reproductive Health Survey (NARHS 2012 plus [I) data used tfor this project.

Finally, am grateful to Engr. Olayiwola Adeyeye, Dr Kehinde Akinbode, Mr Adesina
Adetunyi and my family members for their assistance throughout my postgraduate studies. [

acknowledge my colleagues and friends for their invaluable contribution.

v

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



Table of Contents

Title Page

e LTI a O T e e T o T TTe L T Lo e soTs Ce g T o o S A e P A B ii
Dedication) o e Rt o ittt kA T TP T LIrE S P PP LT PP PEP 111
'Acknowledgcn?ent ........................................................................................... v
B2t} o Ce ] O] 1 ] A e S OO U RS ARy ORI, OB SBCOEGON v
L3S 1O L0 1 C S B - s i s g wis 0 L aere ove e T T e oot o £ e i A o P AR P 1X
List of Figurés ................................................................................................. X
Eist{ofrADD eV I IO S P e e I i s i v o ST o e et o e el T e P PO A E R e X1
ADSEEACt i T s o T e T G NG L T T P AP X11
CHAPTER ONE: INFRODUGCTION ... ... W i ciiareie o sialaie oie e aiei o ale el T e S )
L] Back ground rmm s rr it v s i oo g e o S armine s 55 e hi e e e e R SR S 1
1.2 Cox versus Accelerated failure Timg MOdel ... ..o i oo sie e n e st S 3
1.3 Statement 0f Problem ..o e Ny i e T N 4
.4 Ratiorniale Of the STOQUNETY). v v o oo it tmmme b o b s S 5
S Ob et v oL S . . e e S AP, 7
IE6iR eSeatch QORI OIIS . . L o e S e terru s USRI 7
INTAL DAL O S o e i Lo e L B R e N e S T 7
CHAPTER TWO: LITERATURE REVIEW .. e S
2.1 Breast milk, Breastfeeding and Its Inttiation .......... ... o i i e
2.2 Exclusive Breastlceding and Its Importance (... oottt ciiiiieaetaanaenn 9
2.3 How exclusive is Exclusive Breastfeeding in Nigeria? .ooooeiviiiiiiiiiiiiiiiiiiiieerenenns &t o)
V

E. AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



2.4 Gynaecology Advantage of Exclusive Breastfeeding.........o.vvvivereriinininiiiineniiineneninene, 11
2.5 Factors Influencing Exclusive Breastfeeding Discontinuation ..............cocoooiiiiiiiine, 12

2.6 Predicting Infant Feeding Pattern from Cox and AFT Models ..............cciiiini 13

CHAPTER THREE: METHODOLOGY ..ottt et 15
3.1 Study Degigl1 T AT T2] it P R S o o S T Ko exrtl o o oo xS0 A O s P 15
38D s T Pl 0N 10 TN A R S a1 a2 1 s e B 15
A2 ST 3 S 0] e e o sttt sk ieae e b o R 0B A e e U~k » B a5 s s 16
A Sty R A L e b RO T T O s 7 ) e e 16
35 DatalEolleCti o RroCtduUres/ Viar oD es r N Y L e e 17
3.5.1 Outcome Variables .....................ooin, .................................................... 17
3.0 2:Explanatory Vanables. . mim L e i N o . T R 17
3.6 DatatManagement andeAnalysis f L g Y o e R e e 19
3.7 Analysis of Time to EBE DiSCORtIIN@ION . .. .o vniiie it i see i eie 5 ale o s eiobel skl ote el e e o e 19
3.8 Kaplan M.eier versus Life Table Approachto Survival Time ..., 20
3.9 Fitting Cox Proportional Hazards (CPH) Model ...... ... 21
3.10 Fitting Accelerated Failure Time (AFT)Model ... ... i, 23
3.11 Likelihood Ratio Test of Appropriate AFT Model ........ ..o 2D
3.12 Ment and Demerit of CPH and AFT Models .......oviiiiiiiiiiii i ee e 26
BB AV A b E S e C e 1O O At By 4 e o o e h L 26
3.12 Assessment of Model Adequacy S PTr, . 427
3.13 Comparing Fitted Madels Using ALC L oo i iiiiiiiiiiiiiiieiiateieaanaanaaaaaecan 20

vi

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



3.14 Comparison of Precision from CPH and AFT Models Estimate.....................ooooiiiiil, 29

CHAPTER FOUR: RESULTS

......................................................................... 30
4 3D S TP I €T AN Ay SIS O T E T 1C L OT S e e o o e e S Ve St oo 30
4.1.1 Demographic and Socio-economic Characteristics of Respondents .................... ... 30

4. 1.2 Distribution of Respondents by Health Seeking Behaviour and BF Initiation Status ...... 33

4:2tSurvivallEstimate/ofiExclusive Breastfeeding ... . o e s it e e o g oot et 35
4B HESunvivallGurve of EBE DiScontinUation TiIllC au s e <« o aunnisn s s s g s Nl (e ol e e gt 39
4.2.2 Hazard Curve of EBF Discontinuation Time ...oo.iiniireiniiitii i iiiieiiiiea e e eneee e, 40
d:38RatterniandiPistnibution ofiSunvival Tinme s s 8 o . N Y b n L e Ty e e 41

4.4 Likelihood Ratio Test of Appropriate AFT Model ... 43

4.5 Cox Model Describing Predictors Effect on EBF discontinuation Time ........................ 45

4.6 Wceibull AFT Model Describing Predictors Effect on EBF Discontinuation Time ............ 49
4.7 Cox Model Variable Selection and Likelithood Ratio Test ..................... e e 54
4.8 Fitting Cox Proportional Hazards (CPH) Model ..., 56
4.9 Weibull AFT Model Variable Selection and Likelihood Ratio Test .............ccooviiiin..... 57
4.10 Fitting Weibull Accelerated Failure Time (AFT)Model ..., 59
4.11 Assessment of Model Adequacy (L-R Chi-Square Test) ........c..oooiiiiiiiiiiiii.n. .60
4.12 Cox and Weibull AFT Models Comparison (AIC) ..ot i e, 61
4.13 Comparing Precision from CPH and AFT Models Estimate.............ccccooiiiiiiiiiieio.... 62

Vii

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



T ——

- i i

CHAPTER FIVE: DISCUSSION, CONCLUSION AND RECOMMENDATION. . . ......63

5.1 Discussions

.............................................................................................. 03
S LN BT TS A S ST o i Ho a0 or B AR e o A LABANAD S on A i A B A b ar 88 1A a0 G 65
5.3 Strength of the Study ...l 3 el e e s e e A T e T P 66
DA CoNClUSION s AT L e et T e ae Eh i e e e AU S 66
SR LR CCOIMITICIIA L1011 R R o et ke o el o e o ool T T e Y P S R RN 66
REFERENCES

APPENDICES

Appendix 1 STATA Syntax command for Cox and Weibull AFT Models ......................... 72

Appendix 2 Kaplan Meier Curve of Significant Predictors coo..ooooooi i, 73
Appendix 2.1 Kaplan Meier Curve of Mothers Locality . ..., 73

Appendix 2.2 Kaplan Meier Curve of Child Place of Delivery ........cooiiiiiioiiiiiii i, 73

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



List of Tables

Table 1: Predicting Variables and Their Categorical Coding

.......................................... 18
Table 2: AFT Models Distribution and Properti€s ............oco.eiviiuiirerreineeeoneeeeeaneaeee. 23
Table 3: General Method of Variable Selection ... .. s e L S e 27
Table 4: B'urnhqm and Anderson Akaike Deviance Scale ..........cooviiiiieiiiiiiiiiiiiiiiineiann, 28
Table 5: Akaike Information Approach to Model CompariSon ......c.ocouvveeeeeeererereeeeereennans. 29
Table 6: Demographic and Socio-economic distribution of Respondents ...................... ... 31

Table 7: Distribution of Respondents by Health Seeking Behaviour and BF Initiation Status ...34

Table 8: Median Duration of Exclusive Breastfeeding

................................................. 36
Table 9: Population Distribution of Exclusive Breastfeeding Duration ................ooiiiienien. 42
Tiablell0:2SelectingyADpropriate AR T Mode ! o0 A o e e R SRy s 44
Table 11: Cox Regression Analysis of Predictors Effect on EBF Time .......oovviiiiviiiiiiinn.... 46
Table 12: Weibull Regression Analysis of Predictors Effect on EBF Time ......................... 50
Table 13: Variable Selection Strategy in Cgx MWAC] .. ... o et i sn ity 55
Table 14: Fitted Cox Regression Model ..\ P o oo v o s o e s e 57
Table 15: Variable Selection Strategy in Weibull Model ..., 58
Table 16: Fitted Wetbull AR ReEgIess10n Model . ..oov.iviiiiiiiii it i e sl e atae i bl e e et 60
Table 17: Model Adega @i SSESSIMIEIIL . ... uietnniinanneenaniones votannainnions e stoan s olonssssiass s 60
Table 18: Cox agpd RENPModels COmparson ......c.cvieritnoe it e v ee st st tuareh tefaae e shasss 61
Table 19: Comparison of Cox and AFT Models by Confidence bounds............................. 62

IX

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



a

List of Figures

Figure 1: Survival Curve of Time to EBF Discontinuation ............ W et R o

Figure 2: Hazard Curve of Time to EBF DiSCONtNUAtION « v uvverneterseeeeeaeenenesensannanns

Figure 3: Population Distribution of EBF Discontinuation Time ...............c..oiiiiiiiviinnnn...

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



List of Abbreviations

EBF: Exclusive Breastfeeding

WHO: World Health Organization
UNICEF: United Nation Children Education Fund
AAP: American Academy of Paediatrics
BFHI: Baby Friendly Hospital Initiative
FCT: Federal Capital Territory

LLGA: Local Government Area

PSU: Primary Sampling Unit

NPC: National Population Census

EA: Enumeration Area

NDHS: Nigeria Demographic Health Survey

NARHS: National AIDS/HIV Reproductive Health Serological Survey
SPSS: Statistical Package for Social Science

STATA: Statistics and Data

CPH: Cox Proportional Hazards
AFT: Accelerated Failure Time
AIC: Akaike Information Criterion

BIC: Bayesian Information Criterion

LRT: Likelihood Ratio Test

DF: Degree of Freedom

ANC: Antenatal Care
SES: Social Economic Status

Cl: Confidence Intervals

x|

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



Abstract

Background: Despite WHO/UNICEF recommendation, EBF practice continues to be
challenging to mothers, as only 35% of children were exclusively breastfed worldwide. In
Nigeria, only 17% of infant were exclusively breastfed. Studies have utilized Cox Proportional
Hazards in modelling breastteeding data. This study compares this method with Accelerated
Failure Time in modelling and evaluating time to discontinuation of EBF in Nigeria.

| | trategies and
Objectives: Main objective of this research 1s to comparc CPH aqd AFT mci.delll?iﬁ1 Z & %] e
evaluate the model that better describes and predlctg EBF dlscontmuafxfont i S
Specific objectives are to estimate average EBF duration and measure cllec
| factors on mothers and infant.

Methods: A total of 2,163 eligible mothers whose child not more than 2 years old, were selected

from mothers S years breastfeeding history (2007 — 2012) of NARHS multistage cluster survey
that utilized NPC sampling frame in 2012. EBF discontinuation time was the outcome variable

and the eleven explanatory variables were; Mother’s age, zone, locality, education, occupation,

marital status, SES, ANC visit, place of child delivery, BF initiation status and Postnatal visit.
SPSS version 20 and STATA version 12 software packages were used for data analysis. Data

were described using frequencies and percentages, EBE pattern was examined using 1its

di tribution and survival plots. L.R. test suitability of AFT model. Fitted CPH and AFT models
determine predictors of EBF discontinuation time and comparison was made using AIC and

confidencc bounds around their estimates to determine the model with better precision.

Results: Not less than 113(5.2%) mothers were censored. EBF median .dura_tlon wasﬂé n;g?rtt];f
(5.9250 - 6.0250). Almost 81% of mothers discontinue EBF on/before child smtl; mfon ; 0 Slum.
Hazard of discontinuing EBF in rural area was 1.041.4 times more than hazqr. 0O 'ufrl an = OI;
Mothers with at least primary education (Time ratio = 1..0725.3) hqve posmvz [;I}]{ uex(lj A
survival time. EBF survivorship decreases as(giggzgtx%ugtélgg) tll;n% 1On0c3rzalasoezs;15 1 122211 ey
| 14 Mother's Locality {p=0.017(0. O . p=0. . , 1.124
g]lggeelso;dg?itllg delivery {p=0.000(1.0530, 1.1909), p=0.000(0.92§6, 0.9666)}. respec;:tﬁlrvelydasl
predictors of EBF duration. Distribution of survival time skeweq right and We.lbull Q] ]moﬂe
(p=0.0005<0.001) with smaller AIC and BIC value was more suitable parametric mode t;and 1te
exponential AFT model. Both CPH (p=0.008) and AFT (p=0.000) models gdequately fit t t:e ada
but AFT model has 100% chance of been a better fit th_ap Cox model as its confidence bounds
was also narrower. Hence AFT model gives a better precision.

Conclusion: This study concluded that 81% of nursing mothers in Nigena discontinue EBF
on/before child sixth month of birth, average EBF discontinuation time is six months and EBF
discontinuation time can be predicted from mothers’ locality and place of child dehvery: EBF
survivorship pattern showed stepwise decrease and follows Weibull model distnbution. AFT
model estimate gives better precision and therefore fit the data better than CPH model" Thu..
Public Health researchers should employ parametric models in analysing cenSored data.

Keywords: Exclusive breastfeeding, Discontinuation time, Cox Proportional Hazard model,
Weibull Accelerated Failure Time model.

Word count: 484
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CHAPTER ONE

INTRODUCTION

l.1Background

Breastfeeding (BF) is the practice of feeding an infant or young child with breast milk
directly trom female human breasts (i.e., via lactation) rather than using infant formula. Babies
have a sucking reflex that enables them to suck and swallow milk (Nutrition in Ist 1000 days,
2013). Experts recommend 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 and safe complementary foods (Kramer, 2002).

Under modemn health care, woiman breast milk was considered to be tlhie healthiest fonn
of milk for babies since it promotes health of infant by preventing them from diseases. Breast

milk is a complete nutrition that is easy for the baby to digest. Infant therefore suck breast often.

Act of breastfecding is of benefit to both infant and mother; as it requires extra effort on part of
the child 1n m(-)ving the jaw. Therefore, strengthen the child’s jaw. Also decreases allergies,
decreases risk of diabetes, pneumonia and celiac disease in infant. Benefits of BF practices to
mothers among others includes; uterine shrinkage, decrease risk of breast cancer, decrease
depression, decrease risk of osteoporosis, prolong lactation amenorrhea, quick return of the
uterus to its normal size, and prevention of postpartum haemorrhage. Also, BF establishes a bond

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

Derek (2002), states that breast milk i1s an alkaline fluid, bluish white in colour with a
specific gravity and it 1s an immunizing agent which is actively involved in the prevention of

infections. Breast milk composition contains the following nutrient in their respective proportion:

- Protein 1.5%
- Fat 3.5%
- Lactose 7.0%
- Water 87.8%

- Salt 0.2%

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



Exclusive breastfeeding (EBF) is defined as "an infant's consumption of human milk
without supplementation of any type (water, juice, nonhuman milk, or any food) except for
vitamins, minerals, and medications (Gartner et al., 200S). National and intemational guidelines
recommend that all infants be breastfed exclusively for the first six months of life. Breastfeeding
may continue with the addition of appropriate supplementary foods until age of two years or
more. EBF practice will dramatically reduce infant deaths in developing countries by reducing

diarrhoea and infectious diseases (W.H.O/UNICEF, 2009). The anti-infection properties in breast

milk help to protect infant against diseases. There is also an important relationship, between
breastfeeding and child spacing (W.H.O, 1999). EBF practice is not only an unequalled way of
providing ideal food for the healthy growth and development of infants but also of benefit to
mothers as an integral part of their reproductive process. EBF was identified as a way of spacing

birth and planning families, supporting this line of argument was 1998 W.H.O multinational

study on breastfeeding and lactation amenorrhea which maintained that; EBF is associated with
length of postpartum amenorrhea, thereby delays the return of menses. This is a viable approach
to postpartum contraception since it prolongs infertility. Review of evidence on BF has shown
that, on a population basis, exclusive breastfeeding for 6 months is the optimal way of feeding

infants. Thereafter infants should receive complementary foods with continued breastfeeding up

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

Exclusive breastfeeding has numerous nutritional, immunological and psycho-social
benefits for the mother as it enhances her relation to her infant, it 1s inexpensive, and it is
intrinsically convenient, therefore, to enable mothers establish and sustain exclusive

breastfeeding for the first 6 months. W.H.O and UNICEF recommends the following:

o Initiation of breastfeeding within the first hour of life.

e Exclusive breastfeeding — that is the infant only receives breast milk without any

additional food or drink, not even water for the first six month of life.

e Breastfeeding on demand — that 1s as often as the child wants, day and night.

e No use of bottles, teats or pacifiers.

While breastfceding is a natural act, it 15 also a lecammed behaviour. An extensive body of

research (W.H.0O, 2010) has demonstrated that mothers and other carcgivers require active
support for establishing and sustaining appropriate breastfeeding practices. W.H.O and UNICEF

3
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launched the Baby-friendly Hospital Initiative (BFHI) 1n 1992, to strengthen matemnity practices
in order to support breastfeeding. The foundations for the BFHI are based on steps to Successful

Breastfeeding described for Protecting, Promoting and Supporting Breastfeeding.

The Federal Govemment of Nigeria, through the directorate of Family health, Federal

ministry of health during her 2013 World breastfeeding week (WBW) advocated exclusive
breastfeeding among nursing mothers with a view to reduce malnutrition and other related heath
conditions that lead to infant and young child morbidity and mortality in the country, stressing
that; though more 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

caused by several factors to include socio-cultural beliefs, prejudices, taboos and economy
(FMOH, 2013).

1.2 Cox versus Accelerated Failure Time Modcl

The Cox’s proportional hazards and accelerated failure time models are two main
methods of modelling survival data. The proportional hazards model developed by Sir David

Cox is a popular semi parametric approach in modelling survival data. Cox (1972) observed that
if the hazard 1s nonnegative and it is proportional over time, then it is possible to estimate
parameter effect without considering the hazard function. In proportional hazard model, the
effect of a unit increase in covariate 1s multiplicative with respect to hazard rate. For instance,
exclusively breastfeeding a child for the first six month may halve the hazard of having
diarrhoea. Cox proportional hazards model as a standard survival technique in medical research

produces; relative risk (hazard ratio), baseline hazard and estimate survival function (Van

Houwelingen, 2000). The model i1s generally represented as:

L(t/x) = 2 exp(xP)
Where; i.(t/x) is the hazard of time to occurrence of event (outcome variable)

)0(t) represents a reference point that depends on time (baseline hazasd)
X’s are the set of covariates (cXplanatory vanables) and f}'s arc regression cocfticients

On the other hand, accelerated failure time model is a parametnc model that encompasses a

wider range of survival time distributions. Such as; Weibull, Exponential, Log normal, Log
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logistics, Gamma, Gompertz and generalized inverse Gaussian distribution (Collete., 2003).

Accelerated failure time model 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 tumes faster than humans. This implies that dogs

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

Log(T) = p + px
Where; Log(T) is the logarithm of the survival time (outcome variable)

it 1s the constant (intercept term)

X's are the set of covariates (explanatory variables) and B’s are regression coefficients

Cox Proportional hazard (semi-parametric) model is widely applied by researchers due to

its robustness and simpler applicability compare to the accelerated failure time (parametric)
model where assumption surrounding constant time ratio and underlying distribution of survival
time stipulates the selection of appropriate model. Hence, this study aims to compare these two

models and evaluate the one that explains the breastfeeding data better.

1.3 Statement of the Problem

Worldwide, only 35% of children between birth and their 5th month 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 1n the first six month (NDHS, 2013). Thus advocating adherence
of exclusive breastfeeding practices by government through the health ministry. There has been
documentation (Ukegbu et al., 2011) on determinant of EBF practice in Nigeria, but little or none
has been done to examine the effect of those factors on EBF time in Nigena. Among them are

combinations of factors like; mothers literacy, age, antenatal care, socio economy level, and

locality (Agunbiade et al., 2012; Agho et al., 201 l).“

These factors are the barrier and constrains to the practice of EBF, as literacy ot mothers
and antenatal care visit have been found in earlier studies to be positively associated with

practice of EBF (Aidam et al., 2005). Mascarenhas et al., (2006) tindings show that low family
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income and low matemal age are associated with discontinuation of EBF. Though, few studies
utilising Cox model has shown that successful early breastfeeding initiation largely depends on

maternal 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 ef al., 2006, Yahya et al.,
2013). Also Yeneabat et al., (2014) and Chola et al., (2013) in their different studies respectively

| using Cox and AFT model approach identified place of residence and delivery as predictors of

| EBF discontinuation. However, studies on discontinuation time of EBF are scarcely available.

Cox proportional hazard 1s widely employed to examine effect of covariates on hazard
function of a failure time event, since it is a semi parametric approach that accominodate survival

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

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

the survival time makc it less precise as it 1s only appropriate for relatively few probability

distribution leading to monotonic increase or decrcase in hazard function compared to

Accelerated failure time model which 1s a less utilized parametric approach (Collete, 2003).
1.4 Rationale of the Study

Breastfecding from its early initiation to the period of EBF and later addition of

E‘_‘upplement all contribute to wellbeing of newborns. Thus, EBF 1s found to be the most
challenging of all the three breastfeeding stages as it involves breastfeeding only “without
addition of water or other 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
risk of postmenopausal breast and ovarian cancer and as well prolongs lactation amenorrhea in

mothers. (Chung et al., 2007, W.H.O. 1998). However, mothers who discontinue EBF would

miss these benefits.

The World Health Organization multinational studies among seven countneS including
Nigeria have shown that practice of EBF has a reproductive advantage for mother® (W.HO.
1999). EBF practice is assoctated with length of lactation amcnorthea duc to the fact that it
prolongs rcturn of menses (ovulation) and thereby encourage tamil) planning (child spacing).

Hence, lactation amenorrhea is a viable approach to postpartum ‘centriception. This study

o)
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describes infant feeding pattern among selected subject in Sagamu, (Nigena) and was able to
detect that early introduction of supplement was associated with return of menses and that users
of lactation amenorrhea method will not experience postlochia bleeding before postpartum day
560. Most studies on EBF emphasized on its determinant and influential factors to the
discontinuation of EBF (Ajibade et al., 2013; Agunbiade et al., 2012) with little or no attempt at

examining discontinuation time of EBF and its predictive pattern among breastfeeding mothers

'eSpecially in Nigernia.

NDHS reports show that percentage of infant that are exclusively breastfed decreases
from 17% 1n 2003 to 13% 1n 2008 and increases to 1 7% in 2013 indicating that nursing mothers
in Nigeria are affccted by factors militating against the practice of EBF as determined by
(Nwosu et al., 2004). Appropriate infant feeding practices are needed if Nigena is to reach the
child survival Millennium 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). Therecfore, there 1s need to study this group of Nigerians, measure the time pattern
and u.e appropriatc statistical models to determine factors influencing rate at which EBF is

discontinued 1n order to plan and strategize ways towards improving EBF practice in Nigena.

Even though Accelerated failure time model} does not find wide applicability compared to
Cox proportional hazards model which is simpler and more robust (semi-parametrnic by
accommodating any survival tume distribution) method applied in estimating covanates effect,
but the allowance for specifying wider range 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 1s not tenable such that models
based on hazard family are not fruitful (Collete., 2003), accelerated tailure time model which
simply regress-logarithm of survival time on covariate will tend to give a more precise estimate
of such measure of covariate effect as obtained by (Chola et al., 2013)- Hence, the need for this

study to compare both survival modelling strategies and use appropnate statistical technique to

evaluate the model that best explain exclusive breastfeeding pattern in Nigeria.

G
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1.5 Objectives of the Study

General Objectives:

To compare two modelling strategies and evaluate the model that better describes and

predicts discontinuation time of exclusive breastfeeding in Nigena.

| Specific objectives are to:

| * Estimate average duration of exclusive breastfeeding among nursing mothers.

e Examine influence of individual socio-demographic and health factors on EBF duration.

°* Provide a statistical model that best predicts time to discontinuation of EBF practice.

* Compare resuit of Cox proportional hazards model with Accelerated failure time model.

1.6 Rescarch Questions

a

e What is the average duration of EBF practice in Nigeria?

* What individual socio-demographic and health factors attect EBF practice in Nigeria?
e How can EBF discontinuation time in Nigeria be modelled?

e Which of the models is better?

1.7 Hypothesis
[t was hypothesized that:

e Any difference in duration of EBF practice among Nigerian nursing mothers irrespective
of differences in demographic and health characteristics.

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

discontinuation rate.

e Discontinuation time of EBF 1n Nigerna depend on contribution of socio-demography and
health characteristics of nursing mothers.

e Accelerated failure time model fits the EBF data better than the Cox proportional hazards

model.
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CHAPTER TWO

LITERATURE REVIEW

2.1 Breast milk, Breastfeeding and Its Initiation

Breast milk 1s the natural first food for babies; it provides all the energy and nutrients that
the infant needs for the first months of life and it continues to provide up to half or more of a
child’s nutritional needs during the second half of the first year, and up to one-third during the
second year of life. A.A.P. (2005) opined that lzreast milk is ultimately the best source of

nutrition for a new baby, as its component helps to protect babies against infections and diseases.

Breast milk has perfect combination of proteins, fats, vitamins, carbohydrates and water. Derek

(2002) found that breast milk contains |.5% protein, 3.5% fat, 7.0% vitamins, while 88% of
brcast milk contains carbohydrate and water. Proteins in breast milk are easily digested compare
to formula or cow’s milk and also contain greater proportion of whey that helps guide against
infections. Fats in breast milk helps the baby in brain development, both fat soluble vitamins
(including vitamins A, D, E and k) and water soluble vitamins (such as; Vitamin c, riboflavin,
niacin and panthothenic acid) are all essential for baby development. Carbohydrate decreases

amount of unhealthy bactena in the stomach (Biancuzzo et al., 1999).

American Academy of Paediatrics (A.A.P., 2005) revised its policy on breastfeeding as
being a public health issue rather than a life style choice. The policy recommends that babies are
solely breastfed for their first six months of life, iron enriched foods can then be introduced into
babies diet during the next six months. The inhocenti declaration of 1990 that urged all
governments to develop national breastfeeding policy and set breastfeeding target enables joint
W.H.O/UNICEF adoption of policy that promote breastfeeding culture, which encourage EBF in
the first six months of life (Agunbiade et al., 2012). According to Gartner et al. (2005). extensive
research using improved epidemiologic methods and modern laboratory techniques documents
diverse and compelling advantages for infants, mothers, families, and society from breastfeeding

and use of human milk for infant feeding. These advantages includes; health, nutritional,

immunological, developmental, psychological, social, economical, and environmental benehts.
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Thus, the need for early initiation of breast milk to newly-bomn children immediately after
delivery has been shown in many studies to be capable of giving the children the required
immunity to diseases through mother’s antibodies and this in turn, lowers the risk of early
childhood deaths (Adebayo, 2004; Kramer and Kakuma, 2004; Edmond et al., 2006). This is due
to the possibility of ingesting maternal colostrums into the baby few tunes after parturition. The
colostrums is a yellowish liquid mixture that 1s rich in protein, sugar, vitamins, minerals and
antibodies that-helps facilitate child survivorship (Yahya et al.,, 2013). WHO and UNICEF
recomimend breastfeeding initiation within the first hour of life. This is because the baby sucking

reflex 1s strongest and baby 1s alert to receive breast milk (Widstrom et al., 1990).

2.2 Exclusive Breastfeeding and Its Importance

W.H.O recommends exclusive breastfeeding for the first six months of life, after which
"infants should receive nutritionally adequate and safe complementary foods while breastfeeding
continucs up to two years of age or beyond. Exclusive breastfeeding for the first 6 months of life
improves growth, health and survival status of newbormns and it 1s one of the most natural and
best forms of preventive medicine (W.H.O, 2008). EBF plays a pivotal role in determining the
optimal health and development of infants, and is associated with a decreased risk for many
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
provides infants with superior nutritional contents, thus, it is capable of improving infant

immunity and possible reduction in future health 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 the American Academy of Paediatrics
(A.A.P, 2005), research shows that breastfeeding provides advantages with regard to general
health, growth, and development. Infants who are not breastfed are at a significant increased nisk
for a large number of acute and chronic diseases including lower respiratory infection, ear
infections, bacteraemia, bacterial meningitis, botulism, urinary tract infection, and necrotizing
enterocolitis. Kramer et al. (2001) and Oche (2011) 1n their different studies reported that

exclusive breastfecding reduces infant mortality by protecting them from common childhood

Ilinesses like diarrhoea and pneumonia.

0

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



i'
|

a

Elizabeth et al. (2007) and Hale (2007) in their different studies reveal that breast milk is
associated with fewer allergies and less diabetes later in life. Thus, mothers who exclusively
breastfed are at a reduced risk of developing postmenopausal breast cancer, experienced tinely
retum of uterus to its pre-pregnancy state, reduced bleeding and increased weight loss in
postpartum period. Despite all benefits obtained by mothers and infants, the practice of exclusive
breastfeeding'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 1s our exclusive breastfeeding?
2.3 How exclusive is Exclusive Breastfceding in Nigeria?

Though at the innocent: declaration in 1990, W.H.O/UNICEF called for policies that
would cultivate a brcastfeeding culture by encouraging women to breastfeed their children
exclusively for the first 6 months of life and then up to 2 years of age or beyond with supplement
(W.H.O, 2008). This lead to establishment of Baby Friendly Hospital Initiative (BFHI)
‘implemented in about 16,000 hospitals in 171 countries (including Nigeria) and 1t has
contributed to 1mproving the establishment of exclusive breastfeeding worldwide. While
improved maternity services help to increase the initiation of exclusive breastfeeding, support

throughout the hcalth system i1s required to help mothers sustain exclusive breastfeeding.

However, a recent estimate by the W.H.O showed that worldwide only 35% of children
between birth and their 5Sth month are breastfed exclusively (W.H.O, 2010). Based on the W.H.O
Global data on Infant and Young Child Feeding in Nigeria, 22.3% or1 children were exclusively
breastfed for less than4 months, while 17.2% were exclusively breastfed for less than 6 months,
in the year 2003. According to the Nigerian Demographic and Health Survey (NDHS) in 2003
17% of children were exclusively breastfed for less than 4 months, while 13% were exclusively
breastfed for less than 6 months. Agunbiade et al. (2012) found that 19% of southwest (INigeria)

nursing mothers practice exclusive breastfeeding: W.H.O multinational studies conducted in

Sagamu, Nigeria reveal that nursing mothers introduce milk/milk based supplcment early and

even semi solid‘food at about four months.

Whercas, importance of breastfeeding as a decterminant of infant nutrition and a

preventive way of reducing child mortality and morbidity has long been recogmzed and

10
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documented 1n the public health literatures. In response to this, the Nigerian govemment
established the Baby-Friendly Hospital Initiative (BFHI) in Benin, Enugu, Maiduguri, Lagos, Jos
and Port Harcourt with the aim of providing mothers and their infants a supportive environment
for breastfeeding and to promote appropriate breastfeeding practices (Salami et al.,, 2012),
therefore helps to reduce infant morbidity and mortality rates. Despite these efforts, child and
infant mortality continue to be major health 1ssues affecting Nigeria. The infant mortality rate for

the most recent five-year period (1999-2003) 1s about 100 deaths per 1,000 live births (F.O.S.

Nigeria, 2004) and EBF rates in Nigeria continue to fall well below the W.H.O/UNICEF

recommendation of 90% EBF in children less than 6 months in developing countries
‘. (W.H.O/UNICEF., 2009).

Judging .by NDHS 2008 and 2013 reports, all these figures are far below the 90% level
rccommended by the W.H.O/UNICEF. Child mortality remains high in low and middle-income

countries. Nigeria has the highest under-five rural mortality rate of 242.7 per 1,000 among

selected sub-Saharan African countries (Anyamele et al., 2009). Successful breastfeeding 1s

crucial to the curbing of infant malnutrition and achieving the millennium development goals

four (reducing child mortality) and five (improving maternal health). (M.D.G, Nigena report,

2001). With all these available evidence, achieving both goals are still far from reach.

2.4 Gynaccology Advantage of Exclusive Breastfeeding

Breastfeeding may delay the return to fertility for some women by suppressing ovulation.
A breastfeeding woman may not ovulate, or have regular periods, during the entire lactation
period. The period in which ovulation is absent differ for each and every woman. This lactation
-amenorrhea has been used as an impertect form of natural contraception, with greater than 98%
effectiveness during the first six months after birth if specific nursing behaviours are followed
(Prince and Robinson, 2004). Dada et al. (1998) report that introduction of semi-solid food at
about four month by Nigerian nursing mothers 1s associated with return of menses which account
for four month median duration of abstinence. The study also rcveal that Sagamu nursing
mothers remain amenorrhcaic for seven months despite the introduction of supplement and no
woman get pregnant until her child was weaned. Elizabeth ct al. (2011) and Kramer et al. (2001)
in their scparate studies opined that breastfceding mothers are at a reduced nsk for developing

postmcnopausal breast cancer, have higher bone density afler menopause, expeneénce a more

i1
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timely and efficient return of the uterus to its pre-pregnancy state, experience reduced bleeding
and increased weight loss 1n the postpartum period, increased length of time between

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

fractures.

Several studies have corroborated the claim that; length of exclusive breastfeeding of
infant i1s associated with postpartum amenoirrhea as a viable method of postpartum contraception,
which 1s a natural way of regulating fertility and child spacing (Family Planning). Amongst them
are the WHO multinational studies on breastfeeding and lactation amenorrhea conducted 1n
seven countries of diverse culture, including Nigeria (Sagamu) reported that; breastfeeding
behaviour vary across settings indicating that breastfeeding promotion and family planning
advice should be site and culture specific (WHO 1, 1998) . Also, breastfeeding practice is
strongly linked with duration of postpartum amenorrhea (WHO 11, 1998). Relative to infant
fecding status, the study confirm the use of lactation amenorrhea for family planning since it 1s a
viable approach to postpartum contraception (WHO 111, 1999) and that most users of lactation

amenorrhea method will not experience postlochia bleeding before postpartum day 56 (WHO 1V,

1099),

2.5 Factors Influencing Exclusive Breastfeeding Discontinuation

Discontinuation of EBF 1n Nigeria tends to be a major challenge to the growth and
development of newborn in the society. Agunbiade et al. (2003) concluded that, Breastfeeding
mothers are faced with multiple challenges as they strive to practice exclusive breastfeeding.
Thus, scaling up of exclusive breastfeeding among mothers requires concerted eftorts 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 woman’s decision to
breastfeed. Also, WHO multinational study on breast feeding reported that breastfeeding
promotion should be culture specific indicating the effect of socio-cultural differences. Berhe et
al. (2013) affimm that several ranges of factors, among which are place and mode of delivery and

antenatal visit are determinant of timely inittation and practice of exclusive breastfeeding in

Northemn Ethiopia.
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Studies have identified several factors associated with practice of exclusive breastfeeding
in Nigena. Onayade et al. (2004) and Ukegbu et al. (2011) in their urban-based study identified
those factors to include; mothers’ level of education, family size, occupation and age. According
to Nwosu et al. (2004), the identified factors that significantly influence the practice of EBF

including nursing mothers’ age, marital status, occupation, family income, maternal education

and parity, in which the age of nursing mothers 1s a factor that significantly influences the
: practice of exclusive breast feeding. Lawoyin et al. (2001) also supported this assertion. Ajibade
et al. (2013) identified cultural factors to be associated with the discontinuation of exclusive
breastfeeding in rural communities of Osun (Nigeria). Adetugbo et al. (1996) and Elizabeth et al.
(2011) 1n their separate studies highlighted maternal education, suppoit system and intent as

rccurring factors influencing early breastfeeding cessation. Also, Agho et al. (2011) reported
association bctween antenatal care and rate of exclusive breastfeeding in Nigeria stating that

mothers who attend four or more antenatal visit are likely to practice exclusive breastfeeding.

Breastfeeding practices, including initiation and duration, are influenced by factors which
include health, psychosocial, cultural, political, and economic factors. Among these factors,
decisions regarding initiation and duration of breastfeeding in low-income countries are
influenced by education, employment, place of delivery, family pressure, and cultural values
(WHO: 2008). Tampah-Nah and Kumi-kyereme (2013) study in Ghana identified region and
place of delivery as determinant of EBF. In Nigeria, while breastfeeding initiation 1s on the
increase, the -duration, and practice of exclusive breastfeeding among women who had their

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

2.6 Predicting Infant Feeding Pattern from Cox and AFT models

Based on the information gathered from the Nigerian Demographic and Health Swveys

(NDHS) for 1990, 1999, 2003 and 2008, early breastfeeding initiation improves overtime though
following a sinusoidal pattern (Yahya et al., 2013). Agho et al. (2011) reported that 22% of
neonatal deaths could be prevented if all infant were put to breast within first hour of birth due to

the fact that suboptimum breastfeeding especially non exclusive breastfeeding in the first six
months of life, result in 1.4 million dcaths and 10% discase burden among under 5 children in
both middle and low income countnes (Black et al., 2008). Even though, 90% ot Nigenan

nursing mather have no problem breasttecding yet the timely inttiation and practice of exclusive

| &
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Studies have identified several factors associated with practice of exclusive breastfeeding
in Nigeria. Onayade et al. (2004) and Ukegbu et al. (2011) in their urban-based study identified
those factors to include; mothers’ level of education, family size, occupation and age. According
to Nwosu et al. (2004), the identified factors that significantly influence the practice of EBF
including nursing mothers’ age, marital status, occupation, family income, matermal education

and parity, in which the age of nursing mothers is a factor that significantly influences the

,f practice of exclusive breast feeding. Lawoyin et al. (2001) also supported this assertion. Ajibade
et al. (2013) identiflied cultural factors to be associated with the discontinuation of exclusive
breastfeeding in rural communities of Osun (Nigeria). Adetugbo et al. (1996) and Elizabeth et al.
(2011) in their separate studies highlighted maternal education, support system and intent as
recurring factors influcncing carly breastfeeding cessation. Also, Agho et al. (2011) reported
association bctwecn antenatal care and rate of exclusive breastfeeding in Nigeria stating that

mothers who attend four or more antenatal visit are likely to practice exclusive breastfeeding.

Breastfecding practices, including initiation and duration, are influenced by factors which
include health, psychosocial, cultural, political, and economic factors. Among these factors,
decisions regarding initiation and duration of breastfeeding in low-income countries are
influenced by education, employment, place of delivery, family pressure, and cultural values
(WHO; 2008). Tampah-Nah and Kumi-kyereme (2013) study in Ghana identified region and
place of delivery as determinant of EBF. In Nigeria, while breastfeeding initiation 1s on the
increase, the ‘duration, and practice of exclusive breastfeeding among women who had their

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

2.6 Predicting Infant Feeding Pattern from Cox and AFT models

Based on the information gathered from the Nigerian Demographic and Health Surveys
(NDHS) for 1990, 1999. 2003 and 2008, early breastfeeding initiation improves overtime though
following a sinusoidal pattem (Yahya et al., 2013). Agho et al. (2011) reported that 22% of
neonatal deaths could be prevented if all infant were put to breast within first hour of birth due to
the fact that suboptimum breastfeeding especial]yl non cxclusive breastfeeding in the first six
months of life, result in 1.4 million deaths and 10% discase burden among under 3 children in
both middle and low income countries (Black ct al., 2008). Even though, 90% ot Nigerian

nursing mother have no problem breasticeding vet the timely initiation and practice of exclusive
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breastfeeding are below the 90% level recommended (W.H.O/UNICEF, 2009). Based on
(NDHS; 2008) report that only 13% of infant are exclusively breastfed which is a decline from
1 7% in 2003 and there is no improvement of 2013 that also recorded 17% EBF practice.

Studies have described infant feeding pattem in Nigeria, standing out among them is the

W.H.O multinational study on breastfeeding and lactation amenorrhea conducted in Sagamu,
Nigeria. In its description of infant feeding pattern reported that most mothers introduce

milk/milk based supplement as early as first month and later semi-solid supplement in the fourth

month, accounting for approximate four month median duration of exclusive breastfeeding
(Dada et al., 1998). Agunbiade et al. (2012) in their own study reported that only 19% among
200 nursing mothers recruited practice exclusive breastfeeding. Oche et al. (2011) study that
recruited 179 nursing mothers reported that 31% had adequate knowledge of exclusive
breastfeeding with 53% of them initiating 1t early while only 31% of them practice exclusive
breastfeeding. Adetugbo et al. (1996) studies between two groups in Ile-Ife found that
breastfeeding was delayed within 6 hours of delivery and average duration of breastfeeding was
nearly four month. Umar et al. (2013) opined that; 32 out of 143 mothers in their study

commenced weaning before 4 months and only 32% of them practiced exclusive breastfeeding.

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

EBF 1n rural and urban are 5 months and 6 months 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 feeding advice are predictors of EBF duration. Also,

parametric models (Weibull and exponential AFT) fitted the data better than Cox model.
National sample from Canada also reveal that 90.3% of women initiated breastfeeding and
S1.7% were exclusively breastfeeding at 3 months, while only 14.7% were breastfeeding at 6

months. Robert et al. (2014) reported 3 months median duration of EBF and a backward

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

discontinuation.
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breastfeeding are below the 90% level recommended (W.H.O/UNICEF, 2009). Based on
(NDHS; 2008) report that only 13% of infant are exclusively breastfed which is a decline from
17% 1n 2003 and there is no improvement of 2013 that also recorded 17% EBF practice.

Studies have described infant feeding pattern in Nigeria, standing out among them 1s the

W.H.O multinational study on breastfeeding and lactation amenorrhea conducted in Sagamu,

] Nigeria. In its description of infant feeding pattern reported that most mothers introduce
milk/milk based supplement as early as first month and later semi-solid supplement in the fourth
month, accounting lor approximate four month median duration of exclusive breastfeeding
(Dada et al., 1998). Agunbiade et al. (2012) in their own study reported that only 19% among
200 nursing mothers recruited practice exclusive breastfeeding. Oche et al. (2011) study that
recruited 179 nursing mothers reported that 31% had adequate knowledge of exclusive
breastfeeding with 53% ot them initiating it carly while only 31% of them practice exclusive
breastfceding. Adetugbo ct al. (1996) studies betwecn two groups in Ile-Ife found that
breastfeeding was delayed within 6 hours of dclivery and average duration of breastfeeding was
nearly four month. Umar et al. (2013) opined that; 32 out of 143 mothers in their study

commenced weaning before 4 months and only 32% of them practiced exclusive breastfeeding.

Yeneabat et al. (2014) cross-sectional study in North West Ethiopia reported median duration of
EBF in rural and urban are S months and 6 months 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 feeding advice are predictors of EBF duration. Also,
parametric models (Weibull and exponential AFT) fitted the data better than Cox model.
National sample from Canada also reveal that 90.3% of women initiated breastfeeding and
51.7% were exclusively breastfeeding at 3 months, while only 14.7% were breastfeeding at 6
months. Robert et al. (2014) reported 3 months median duration of EBF and a backward
selection Cox model found that matermnal age, partner interest and occupation did not predict EBF

discontinuation.
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CHAPTER THREE

METHODOLOGY

3.1 Study Design and Area

This study utilized secondary data of breastfeeding history from the 2012 National
HIV/AIDS and Reproductive ldealth Survey (NARHS). The design was retrospective cross-
sectional population based study covering sampled households of men and women in their
reproductive ages in all the 36 states and the Federal Capital Territory (FCT) of Nigeria. Nigeria
been the most populated country in Africa is located in West Africa region is lying between
longitudes 2°40’ and 14°41” cast and latitudes 4”16’ and 13°53* north. It is bordered by Niger in
the north, Chad in the northeast, Cameroon in the east and Benin in the west. Administratively
and politically, Nigeria is made up of 306 states and Federal Capital Territory (FCT) grouped into
six geo political zones, divided into local government areas and subdivided into localities (urban

and rural). The average population density of the country as at last population census coverage

was estimated as 150 people per square kilometre.

3.2 Description of NARHS Data 2012

The 2012 National HIV/AIDS and Reproductive Health Survey (NARHS Plus II) was a
nationally representative survey carried out to provide information on key HIV & AIDS and
reproductive health knowledge and behavioural related i1ssues. The survey included a second
wave of the bielogical marker component (HIV testing) and was called NARHS plus II. The
major objective of NARHS Plus 1s to obtain accurate HIV prevalence estimates and information
on behavioural and other risk factors related to HIV infection at the national, zonal and to some
extent the state level. In addition, it aims to provide information on the situation of reproductive
and sexual health and its determinants in Nigeria, and to provide data for the assessment of the
impact of on-going Family Planning and HIV/ AIDS behavioural change interventions. as well

as to yield insights into existing gaps for its effectiveness. The survey. pre-test was done in Kogi-

stdte.
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3.3 Sample Size and Technique

A probability sampling type; specifically, rhultistage cluster sampling method was used

to select eligible individuals with known probability. A national representative sample,

consisting males and females 1n their respective reproductive ages, dwelling in household, of
rural and urban settlement of Nigeria was drawn from the updated master sampling frame of
rural, urban and enumeration areas developed and maintained by the National Population
Commission (NPC). Adiministratively, Nigeria was divided into states, each state subdivided into

Local Government Areas (LGAs). In recent update, NPC ensures LGAs are conveniently

subdivided into Enumeration Areas (EAs) which form the basis for defining the Primary

Sampling Units (PSU) called cluster into stages:

Stage |; involved the selection of rural and urban localities.

Stage 2; involved the selection of Enumeration Areas (EA) within the selected rural and urban

localities.

Stage 3; involved the listing and selection of households.
Stage 4; involved selection of individual respondents for interview and testing.

Overall, 35,520 households and 35,520 individual respondents were selected for final interview

of which 32,190 households (91%) and 31,235 individuals (88%) were successfully interviewed;

resulting 1n a 3% non-response rate.

3.4 Study Target/Population

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

gathered by National HIV/AIDS and Reproductive Health and Serological Survey (NARHS
plus) in 2012 are the multistage sampling of breastfeeding mothers and their under two children
pair with some common characteristics of interest in all the 36 states and FCT of Nigeria. From
thel 5,639 sample of women between ages of |5 — 49 years that was internviewed. 2163 mothers
were nursing child that were under two years of age, which arc the population been studied 1n

order to minimize recall (responder) bias and as well was the sample used for the study analvs:s.
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3.5 Data Collection Procedures/Variables

Data collection took place between September and December 2012 from a total of 32,543
Households (Rural = 22,192 & Urban = 10,351). The 31,235 individual respondents interviewed

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

The mean age of female respondents was 29.2 (SD = 9.5) years, lower than that of male which
was 34.0 (SD = 4.0) years. Data collection commence based on the final stage of sampling,

which is to select individual respondent for interview and testing and thus, this selection was

done by canvassing from household to household with personal interactive interviewer using
administering, structured and semi structured questionnaires — one each for individual and

household. The survey captured several variables, among which for the purpose of this study are

socio-demographic and health characteristics.

3.5.1 Outcome Vvariable

The outcome variable in this study is time to introduction of supplement identified
through combination of questions that identified onset (initiation), duration and discontinuation
time of exclusive breastfeeding. Only mothers whose last child 1s under 2 years among birth

from 5 years preceding the survey are included in the study. Those questions are:
Q214 How long ago did you give birth?

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

Q228 For how many months did you breastfeed?

Q232 At what agedid you first introduce liquids, or foods apart from breast milk?

3.5.2 Explanatory Variables

Eleven variables were identified to predict time at which mothers introduce supplement
apart from breast milk. These variables are of socio demographic and health charactenistics. The

variable name and category as well as coding of those vanables are shown 1n the table below:
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Table 1: Predicting Variables and Their Categorical Coding

' Socio-demographic [ Coding Health Variables Coding £
Variables |
X1;Age 1n years 15-19=0 X7.SES Poorest =0 )
| 20-29 =1 Poorer = |
30-39=2 Average = 2
40 —-49 =3 ° Richer = 3
Richest = 4
X>:Geo political zone | North Central =0 Xgz:Numberof ANC | Less than 4 = 0 A
North East = | 4 or more = |

North West =2
_: | South East =3
South South = 4

South West =5

Ni3:Locality Rural =0 Xog;Plc of Delivery | Home = 0

Urban = 1 Private centres = |
Government Hospitals =
Other Private/Public = 3
Faith based =4

'

X4;Educational Status | No formal Education =0 X 10;BF Initiation Immediately = 0
Primary = 1 Hours later = 1
Secondary = 2 Days after = 2
| Tertiary = 3
Xs5;0Occupational Unemployed =0 Xii:Postnatal Visit | No=0
Status Selt employed = 1 Yes =1
Tertiary = 2
;';X;_,;Marital Status | Never Married = 0 E . [ [ N
| Married=1

Divorce/Scparated/Widow = 2 }

- — N — T = N = - = ——— e — — - — — S e ——— e e S S
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3.6 Data Management and Analysis

Data was entered and analyzed using SPSS version 20.0 and STATA version 12. Data
editing and cleaning was done in order to exclude missing data and as well maintain sample size
for all study variables. Descriptive statistics reporting; frequency and percentage were used to
summarize socio-demographic and health variables presented in tables. Using Kaplan- Meier
method, Median discontinuation time of EBF (survival curve) was obtained from the 50"

percentile (the point at which survivorship is 0.5) before plotting the respective hazard curve.

Cox proportional hazards model was used to assess the association between each
explanatory variable and time of EBF discontinuation. The analysis was considered to show
significant association when the p-value is less than a level of significance (set as 0.05 in this
study). Multivariate analysis was carried out using Cox proportional hazards and Accelerated
failure time model to determine predictors ot exclusive breastfeeding discontinuation among the
set of explanatory variables using generally recommended regression model selection approach.
Also, the risk/hazard ratio was obtained by taking the exponent of the regression coefficient,
while the accelerated/time factor which is the inverse of risk/hazard ratio was also obtained.
’Hence, the models were compared to determine the better model using Akaike information

criterion that incorporate -2logl., AIC value, Akaike deviance and Akaike weight to measure

strength of evidence in choosing the better model.

3.7 Analysis of Time to EBF Discontinuation

Time to EBF discontinuation (event of interest) is the time period between the time of
breastfeeding i1nitiation (Origin) and time at which supplement was introduced. Outcome
indicators are: Event indicator (0/1); indicating the event is censored if the child was still under
EBF else the event will be considered as observed indicating that EBF has been discontinued.

For the censored events, the time to EBF discontinuation is computed as the time period between

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

. oy : : . =1{f the event was observed
censoring indicators for the two situations can be expressed as. i {_g 7 the event was censored

Censoring refers to the situation where the individual can no longer be followed up and

cvent of interest has not occurrcd dunng the abscrved follow-up period. Censoring which could
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be nght, left and interval may occur in this study if mother did not practice exclusive

breastfeeding.

Follow-up time is the time at which subjects are studied whether they introduce

supplement ‘time at risk’, which may differ between individuals. There is need to account for

these differences using survival analysis approach.

The survivor function, S(¢), gives the probability of surviving beyond time ¢. S(¢) is a non

increasing function with a value 1 at the time origin and a value 0 as ¢ approaches infinity.

S(t) =P(T>1t)= ftm f(u)du = 1- F(t)
The hazard function, A(7), 1s the instantaneous failure rate at time ¢, conditional on
survival up to tune /.
P(t<T<t+dt) [(t)

MO="ren  so

3.8 Kaplan Mecicr versus Life Table Approach to Survival Time

Kaplan Meier method of estimating S(t) is known as the product-limit method but loosely
called the Kaplan-Meier method. This method was named after the two researchers who first
published the method in English in 1958. In essence, the Kaplan-Meier method 1s the life table

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

infinity. Each life table interval i1s of infinitesimal length; just enough for one event or time
increment survival time 1s measured on a discrete scale (e.g. minutes, hours. days, months. or
years) so the interval length is limited by the accuracy to which survival time 1s measured. The
Kaplan-Meier method was developed for applications where survival time is measured on a
continuous scale only those intervals containing an event contribute to the estimate, so we can
ignore all other intervals. Thus, this approach was used in this study. Kaplan-Meier estimate of

S(t) 1s given as:

k
s(t) = H S r: %)
j=1 :
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Where; n; is the number of subjects to be observed at time t; and

d; 1s the number of subjects observing event of interest at time t;.

Life table method for estimating S(¢) i1s also known as the actuarial method. The approach
1s to divide the period of observation into a series of time intervals and estimate the conditional
(interval-specific) survival proportion for each interval. The cumulative survivor function, S(¢), at
the end of a specified interval is then given by the product of the interval-specific survival
proportions for all intervals up to and including the specified interval. In the absence of
censoring, the interval-specific survival proportion is p = (m — d)/m, where d is the number of
events observed during the interval and m 1s the number of patients alive at the start of the
imterval. In the presence of censoring, it 1s assumed that censoring occurs uniformly throughout
the nterval sﬁch that each individual with a censored survival time 1s at risk for, on average, half
of the interval. This assumption i1s known as the actuarial assumption. This requires the
assumption that censoring i1s non-informative. That 1s, we make the assumption that, conditional

on the values of any explanatory variables, censoring 1s unrelated to prognosis (the probable

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

k
s(t) = l_[ (mjn:_ %)
j

j=1

Where; m; 1s the number of subjects to be observed at time t; and
d; 1s the number of subjects observing event of interest at time 5
3.9 Fitting Cox Proportional Hazard (CPH) Model

The Cox proportional hazards model was named after its inventor Sir David Cox after his
seminar in 1972. This model does not make any assumption about the shape of the underlying
hazards, but makes the assumption that the hazards for subject subgroups are proportional over
follow-up time. We are usually more interested in studying how survival vanes as a function of
explanatory variables (the relative rates) rather than the shape of the underlving hazard function
(the absolute rate). In addition, the quantitative impact of these predictors on important lifetime

variables of interest (such as median survival) can be described. The Cox model for this study

with cleven (1 1) explanatory variables 1s cxpress as:
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Mt]X) = 2o(t) exp(XiB1 + XaB2 + - - - + X11B11)

lWhere; A(t]X) 1s the hazard of discontinue EBF at time t

Ao(t) represents a reference point that depends on time which is the baseline hazard

B’s are the regression coefficients and

Ni, i=1,2,.., 1 are the set of Predictors (explanatory variables).

These explanatory variables are as follows:

X=Age, Xi=Zone, X;=Locality, Xy=Education Status, Xs=Occupation Status, Xs=Marital
Status, X;=Wecalth index, Xg=number of ANC Visit, X¢o=Place of delivery, X;o0=BF Initiation,

X 1=Postnatal care visit.

[t is not important that an individual having all values of the cxplanatory vanables equal to zero
be realistic rather, Aq(t) represents a reterence point that depends on time which is the baseline

hazard, just as By denotes an arbitrary reference point in other types of regression models. Hence,

the risk ratio i1s estimated as:

L(t)X) = exp(B1 + B2t - - - +P1ur)

The sign of the coefficient indicates how a covarnate affects the hazard rate. Thus, a positive
coefficient increases the hazard rate indicating a worse prognostic factor for predictors in higher
category. Also a negative coefficient decreases the hazard rate indicating better prognostic etfect

among higher group of predictors. The statistical significance of the regression coefficient

indicates whether there is need for the corresponding covariate in the presence of others.

The hazard ratio can be interpreted in the following three forms;

e Hazard Ratio > I indicate exposure harmful to survival
e Hazard Ratio < 1 indicate exposure benefits survival

o« Hazard Ratio = 1 indicate no effect from exposure
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Cox Proportional Hazard Model is based on the following assumptions:

* The hazard function should be non-negative for all t > 0.

® The model assumes that the ratio of the hazard functions for any K" subject subgroups
(8roups with different values of the explanatory variable) is constant over follow-up time.

The Cox model assumes proportional hazards.

3.10 Fitting Accelerated Failure Time (AFT) Model

AFT Models is an alternative model to the widely used Cox model. It describes stretching

ﬁn _"*-'II

out or contraction of survival time as a function of predictor variables. It i1s a parametric model

L ——

that assumes; survival time follows a particular distribution and ratio of time-factor is constant

(Y') for all fixed values of survival function. Also, it is a log linear model that incorporates wider

—— —— —_ ——
s -

range of distributions and known for intuitive physical interpretation. Below are properties of

common survival time distributions in Accelerated failure time model:

| Table 2: AFT Modecl Distributions and Properties

Distribution of T | Distribution  of | Hazard Shape Possible Model Constant term 1n
| Error term the model
iExponential Extreme  value | Constant PH and AFT I
(1parameter)
Weibull Extreme value | Monotone PH and AFT 2

‘ (2parameter)

.' Gompertz Log gompertz Monotone PH only 2
Lognormal Normal Variable AFT only 2
-Loglogistic Logistic Variable AFT only 2 |
%Generalize  Log gamima | Variable AFT only 3 |
gamma | (3parameter) ' |

]
-

- p— —_—— e —

The goal of accelcrated failure time model is to estimate paramcter of a known survival

time distribution. For this study with 11 predictors, the model is exprcssed on the log scale as:

lﬁ”l-',r (l) (2 ‘”le 1 ﬂ:x: T -t (l||\|| + o8
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Where; Log (T) 1s the logarithm of outcome variable (time to supplement introduction)

ay 1s the intercept term

&’s are the regression coefficients and

o is the error scale parameter

Xi,i=1,2, ..., 11 are the set of Predictors (explanatory-variables).

These explanatory variables are as follows:

| X1=Age, X,=Zone, Xi=Locality, Xs=Education Status, Xs=Occupation Status, Xg=Marital
Status, X;=Wealth index, Xg=number of ANC Visit, Xo=Place of delivery, X,,=BF Initiation,

X1=Postnatal care visit are the explanatory variables and

¢ 1s independently and i1dentically distributed random error term.

|
J
i :
|

The acceleration factor denoted as Y, like the hazard ratio also evaluates the effect of predictors

on the survival time and can be estimated as:
Y =exp(a; + a2+ - - -+ agy)

The sign of the coeftficient indicates how a covariate affects the log of survival times. Thus, 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 time indicating better

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

whether there is need for the corresponding predictor in the presence of others in the model.

The accelerated factor can be interpreted in three forms;

e Accelerated factor > | indicate exposure benefits survival
o Accelerated factor < | indicate exposure harmtul to survival

e Accelerated factor =1 indicate no effect from exposure
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Accelerated failure Time Model is based on the following assumptions:

¢ Distribution of survival time i1s known

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

* Ermor term 1S assume to be distributed in relation to survival time

3.11 Likelihood Ratio Test of Appropriate AFT model

When there are two or more competing AFT models, Likelihood ratio test that
incorporate log likelihood and chi-square value with p+1 degree of freedom (where P is the
number of parameter) is used to discriminate between them. The appropriate model tends to be

significant at p<a (set as 0.05). This is carried out by fitting the two or more model separately
and then compute -2logl. statistics and compared with percentage point of chi- square
| distribution of known degree of freedom. The suitable model will have the smallest -2logL

statistics and highest chi-square value. The statistic is obtained as:
D = -2log [L,/ L]
Where; D is the difference with an asymptotic chi-square distribution of q degree of freedom
L, and L, are the maximized likelihood for the comparing models.
D test the hypothesis as; Hg: Bp+1 5 ---= ,Pp+q = 0 against

H]: ﬁp%—l e 3Bp+q # 0

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 1 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

- T TR——
—

Cox proportional hazards model is a robust semi-parametric modelling approach (allow

us to fit the survival data the way it is), it is simple to apply and not based on stringent

T ——

assumptions compared to Accelerated failure time model that is statistically rigorous to apply
and also the distribution of survival time stipulate the choice of appropriate parametric model to

be fit. However, estimate of Accelerated failure time model is of better precision as it’s

T T T TR m———
T — E———

characterize with a narrower confidence bounds compared to Cox proportional hazards model.

3.13 Variable Selection Strategy

According to Collete, (2003) automatic variable selection procedures (forward, backward
and stepwise) fail in sclecting the optimal variables, do not consider hierarchical principle and
strictly depend on stopping rule to determine variable inclusion and exclusion. This study
therefore, utilizes the gencrally recommended model strategy in indentifying set of significant

explanatory varjablcs that have the potential of being included in the model. The Procedures to

this general model strategy are as follows:

Step 1: Fitting the null model and the model 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 varnables that

significantly reduce the value of -2LogL statistic.

Step 2: Variables that appear important in stepl are then fitted together. Some variables may
cease to be important in prescnee of others. Consequently variables that do not significantly

increase -2logl. when omitted 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 significantly are

retained in the model. A final check is done to ensure variable included significantly decrease

value of -2logL and variables excluded significantly increase value of -2logL.
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Table 3: General Method of Variable Selection

Variables -2logl | P-value
Age T i

Zone

Locality

Education

Occupation
o

Marital

Wealth
!

! ANC num

i

Delivery Plc

BF Initiation

Postnatal |

Using this method in selecting appropriate variable involves conducting likelihood ratio
test to measure and check model adequacy. To guide against rigid application of a particular

significant level in dcciding whether to include or exclude a variable term, this study utilized

10% recommended level of significance.

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 each model. The hypothesis is set as:
Ho:Bj(j=1,2,---,11)=0vs H; : Bj(j=1, 2,---, 11) #0 1in the presence of other terms.
The test statistic t = B/S.e (B), t*-7 1d.f(wald test). The rejection of null hypothests for any

B; G = 1,2,---,11) will lead to significant need of its corresponding predictor in the presence of

others.
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3.15 Comparing Fitted Models Using AIC

This study utilized Alkaike Information Criterion (AIC) “developed by Hirotugu Akatke
(1973) where he used information theory to build numerical equivalent of occam’s razor (fewer

model parameter is preferred) establishing relationship between Kullback-Leibler information

divergence and Maximum likelihood. Akaike goal is to minimize Information loss between

observed data (real world) and model distribution, which is achieved by minimizing Kullback-

Leibler information distance. This discrepancy (Ay) reflects average separation between

generating and fitted model, AIC is therefore an asymptotic unbiased estimator of Ax. Cox
Proportional hazard and Accelerated failure time model are compared to determine the model

that fits the data better by minimizing information loss. AIC is valid for comparing non nested

models, and can be express as:
AlIC = 2Kk-2LogL
Where; k 1s the number of parameter and

L 1s the maximum likelihood value.

The 2k part of the formula 1s effectively a penalty for including extra predictors in the model
while -2logL part is a reward for the fitted model and the data. Though, smaller value of AIC
indicate best model. However, quantifying substantial difference in criterion values lead to scale

up by Burnham and Anderson (2002):

Table 4: Burnham and Anderson Akaike Deviance Scale

Akaike Deviance Scale Empirical Support
0.0-29 Substantial Evidence
3.0-99 Considerable less Support
' ™o e B o e |
>10.0 | Very Unlikely |
LR S| _ |
)8
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e AKaike deviance = Ai = AIC; - AIC

min

: xp(—=
o Akalke weight =W, = _° s
fR=1 exp(_%)

Table 5: Akaike Information Approach to Model Comparison

Model Type No of parameter(K) |.2]ogL AlIC |Akaike deviance |Akaike Weight
)

CPH model

AFT model

ke l

3.16 Comparison of Precision from CPH and AFT Models Estimate

When either Cox proportional hazards model or accelerated failure time model are fitted,
estimates ol [3’s obtained are accompanied with their respective standard errors. This standard
ertor 1s used as a linear combination with tabulated value in constructing confidence bounds
around 3 estimate. The hypothesis is set as; Hg: f =0 vs H; :  # 0 and the test statistic t = /s.e
(B)-N(0, 1) or t’ ~121d.f (wald test). The rejection of the null hypothesis implies that B is non

negative and the test is significant. This means that the confidence interval does not include zero.

100(1-a)% C.1 = 3 £ Zg s.e. (B). If the sample size is large or

=P £ tur-1.w2 s.e (B). If the sample size is not large.

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

estimate will give a better precision.
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CHAPTER FOUR

RESULTS

4.1 Descriptive Analysis of Predictors

From NARHS 2012 total record of 31,235 respondents; the female respondents used for
this analysis were 15,630 (50%). Description of predicting variables are based on demographic

and health characteristics of respondents. A total of 2,163 mothers whose child were under 2 and

at least initiated exclusive breastfeeding were selected for this study.
| 4.1.1 Demographic and Socio-cconomic Characteristics of Respondents

Table 6 below shows distribution of respondents based on their demographic and Socio-
economic charactcristics. 18% of respondents are in the lowest age category (15 - 19), 34.4% are
in their 20°s while 27% and 20% are in age range 30-39 and 40-49 respectively. Highest
; population of respondent was found in the north west (6152) (19.7%) which 1s 0.5% in

proportion more than north central (19.2%) while the lowest was in south east (13%).Proportion

of respondents in south west (15.9%) is 0.1% more than South South (15.8%) and north east
respondents account for 15.6% of the total record.68.7% of respondents are from urban locality
while 31.3% are from rural locality. Most (39%) of respondent have secondary education while
few (12.3%) have tertiary education.16.9% have primary education and 31.8% are with no

formal education. 44.6% are unemployed, 48.4% are self-employed and 7.1% of respondent are

employed. 31.6% of respondent are not married, 64.4% are married while 4% are either
divorced/separated or widowed. Highest proportion (22.4%) of respondents are in the poorest

social economic class while 17% are in richest class, 20.4% of respondent are average Nigenans.
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Table6: Demographic and Social-economic Distribution of Respondents

Age groups Frequency Percentage
B T . T e ——1
5243 18.3
50 — 20 . o 34 .4
30 — 30 . 27.2
|
40 — 49 5720 AU
Total 28604 100.0
Zone -
North Central 6008 1192
4875 :
North East DR
6152 19.7
North West
| 4282 13.7
r | South East
4939 15.8
_:, South South
| 4979 15.9
| South West
| Total | 31235 100.0
- Locality
TRural 214438 31.3 |
l. 0787 68.7 ;
| Urban |
Total 31235 100.0
l
11
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Table6 Cont’d: Demographic and Social-economic Distribution of Respondents

Education | Frequency | Percentage ]
No formal education 0914 318

Primary education 5264 16.9

Secondary education 12172 39.0

Tertiary education 3835 2.3

Total 31185 100.0

Occupational Status

Unemployed 13899 : 44.6

Sclt employed 15078 48.4

Employed 2198 7.1

Total 31175 100.0

Marital Status
Never Married 9792 31.6
' Married 19943 64.4

|

| Divorce/Separated/Widow | 1245 4.0 "
 Total 30980 [
|
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. .
Table6 Cont’d: Demographic and Social-economic Distribution of Respondents

Social Economics Status

Frequency Percentage ]
Poorest 16973 2 |
Poorer 6646 21.3
Average 6371 20.4
Wealthier 5898 . 18.9
Ji! - Wealthiest By Ry
Total 31175 1100.0

4.1.2 Distribution of Respondents by Health Secking Behaviour and BF Initiation Status

Table 7 below shows distribution of respondents by their health seeking behaviour and
breastteeding initiation status 62.3% of mothers attend antenatal care among which 605(21.2%)
visit was less than four times and 2251(78.8%) of that antenatal visit was more than 4 while
37.7% did not attend antenatal. 1153(30%) of mothers delivered at home, 218(5.7%) of delivery
was faith based, (699)18.2% of mothers give birth at private centre and (1165)43.3% of mother’s
delivery was in government hospital. (2315)37.7% of mothers attend postnatal care while
3820(62.3%) did not attend. 2227(39.2%) of imothers initiate breastfeeding early while
2472(43.5%) and 982(17.3%) of mothers delayed breastfeeding initiation by hours and days

respectively.

13
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Table7: Distribution of Respondents by Health Seeking Behaviour and BF Initiation Status

No of ANC Visit |

Frequency Percentage
| ANC Visit lessthan4 [ 05 12 =
4 or more ANC Visit 2951 - 78 8
[ Total 2856 100.0
Place of Delivery
Home 1153 30.0
Govemmenf Hospital 1165 43.3
Private Centre 699 18.2
Other public/private 112 2.9
Faith based 218 5.7
Total 3847 100.0
Postnatal Visit Status
' Yes ﬂL23]5 377
No 3820 62.3
|
% Total 6135 100.0
|
:l
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C vl a) : o -
Table7 ©ont’d: Distribution of Respondents by Health Seeking Behaviour and BF
Initiation Status

| Breastteeding Initiation Frequency ; Percentage
Immediately after 2227 302
Hours after 2472 43.5
Days after 982 7.3
| Total 5681 100.0
| - | —

4.2 Survival Estimate of Breastfeeding Duration

-:._-_—\. —_— - — Pra—

Median discontinuation time (duration) of exclusive breastfeeding 1s found to be 6

months (5.9250 — 6.0750). This time varied across the subgroup category as that of age group 15

i

— 19 1s 5 months (4.5150 — 5.4850) while other age categories are 6 months. Mothers from South
South and South East breastfeed exclusively for 4 months (3.5840 — 4.416) and 5 months (4.3350
— 5.6650) respeétively while others breastfeed for 6 months. Breastfeeding mothers not married
exclusively breastfeed for 5 months (3.9930 — 6.0070) while married mothers exclusively
breastfeed for 6 months. Middle socio economic class mother exclusively breastfeed for 5
months (4.7790 — 5.2210) while 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).
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Table 8: Median Duration of Exclusive Breastfeeding

——

~ AVERAGE (MEDIAN)

ﬂ —————

Estimate Standard error | Lower 95%CI | Upper 95%CI
Gl 6.0000 10,0380 [5.9250 16.0750
Age group Estimate Standard error | Lower 95%CI | Upper 95%CI
1519 5.0000 0.2470 4.5150 5.4850
20 - 29 6.0000 0.0540 5.8940 6.1060
| 30=39 6.0000 0.0420 5.9180 6.0820
40 — 49 6.0000 0.1340 5.7370 6.2630
Zone
North Central 6.0000 0.0650 5.8730 6.1270
North East 6.0000 0.0800 5.8440 6.1560
North West 6.0000 0.0610 5.8800 6.1200
South East 5.0000 0.3390 4.3350 5.6650
South South 4.0000 0.2120 3.5840 4.4160
South West 6.0000 0.0510 5.9000 6.1000
I Locality ’r '
Rural 6.0000 0.0370 5.9270 16.0730 4,
| Urban 6.0000 0.0490 5.9050 | 6.0950
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Table 8 Cont’d: Median Duration of Exclusive Breastfeeding

| - Sm—— e B e
e — e e
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LeucanbRiE Estimate Standard error | Lower 95%Cl Upper 95%CI
NOESealop 6.0000 0,0700 158640 6.1360
Rt 6.0000 0.0890 5.8260 6.1740
SEROIEALY 6.0000 0.0550 5.8930 6.1070
| Tertiary , 6.0000 0.0390 5.8580 6.1420
Occupation
Unemployed 6.0000 0.0400 5.9210 6.0790
Selt employéd 6.0000 0.0510 5.8990 6.1010
Employed 6.0000 0.1180 5.7690 6.2310
Marital Status
Never Married 5.0000 0.5140 3.9930 6.0070
Married 6.0000 0.0260 5.9480 6.0520
Divorce/separated/widow | 6.0000 0.23210 5.5420 6.4580
, Social Economic 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
l Richer - 6.0000 0.0520 5.8990 6.1010
| Richest 6.0000 0,0500 1 5.9010 6.0990
RN |




i
ﬁ
|

Table 8§ Cont’

d: Median Duration of Exclusive B.reastfeeding

No of Antenatal Visit

"

Estimate

T

Standard error | Lower 95%CI | Upger 95%ClI

AN GIIESS A SN 160000 70,1080 5.7890 T6.2110

7 T NS 6.0000 0.0360 5.930 6.0700

Place of Del%very 1

Lo 6.0000 0.0870 5.8290 6.1710
Government Hospitals 6.0000 0.0350 50310 6.0690

Private centre 6.0000 0.0980 5 8070 6.1930

Other public/private 5.0000 0.6880 3.6510 6.3490

Faith based home 4.0000 0.46£O J 3.0950 4.9050
Breastfeeding initiation

Immediately 6.0000 0.0410 5.9200 6.0800

Hours later | 6.0000 0.0540 5.8940 6.1060

Days after 6.0000 0.1080 5.7880 6.2120
E Postnatal Status i
{ No 6.0000 0.0560 5.8910 6.0640 _;

Yes 6.0000 0.0330 5.9360 6.1090 !

iN
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4.2.1 Survival Curve of EBF Discontinuation Time:

Figure 1 below shows the survival curve in exclusive breastfeeding. Time origin is 0
months while endpoint of time is 15 months. Cumulative survival probability in exclusive
breastfeeding is on the vertical axis against breastfeeding time on the horizontal axis. More than
100 breastfeeding mothers were censored. Survivor probability is at the peak (1.0) at the start of
breastfeeding and then decreases step wisely as exclusive breastfeeding discontinuation time
increases. Survivorship was constant (downward straight line movement) at 0.5 equivalent to 6
months EBF median duration. This implies that average duration of EBF is the time at which S(t)

| increases

L

l_- = 0.5 which 1s 6 months on the graph. Survivorship then decreases tending towards zero as time
L .

[ and reaching endpoint.
I

f

|l

| = Survival Function

1 0+t Censored

0.8

06+

04—

-
. — ——————— S——— " — —

Cummulative Survival S(t)

00

T R T T T '
4 6 8 10 12 14

O —
N —

EBF Discontinuation time (T)

Fipurel: Survival Curve of Time to EBF Discontinuation

AH

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

T




4.2.2 Hazard Curve of EBF Discontinuation Time:

-

P —

Figure 2 below is the hazard curve of discontinuing exclusive breastfeeding. The
cumulative hazard is on the vertical axis against EBF discontinuation time on the horizontal axis.

113 breastfeeding mothers were censored before earliest event. Hazard of discontinue EBF was

at the minimum point 0 at time origin 0 and then ‘increases as time increases, since the hazard

measures instantaneous failure rate of discontinuing EBF. A gradual increase in hazard was

k observed until the sixth month of EBF before a sudden rise in hazard until twelfth month., A
| constant hazard was then observed towards end time.
: 1.7 Survival Function
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Figure2: Hazard Curve of Time to EBF Discontinuation
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4.3 Pattern and Distribution of Survival Time

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

discontinuation of exclusive breastfeeding obtained from proportion of mother’s population. The

distribution 1s asymmetric and rightly skewed with mean median and mode value of 4.94, 6.00
and 6.00 respectively. Discontinuation time of EBF plotted on the horizontal axis ranges between
0 and 15 against mother’s population on the vertical axis. 113(5.2%) mothers did not exclusively
breastfeed up to one month, more than 711(32.9%) mothers exclusively breastfeed up to six

month while total of 18(0.8%) mothers exclusively breastfeed up to a year and beyond.
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Table 9: Population Distribution of Exclusive Breastfeeding Duration

Time (MontT{_s) | Mother's population by Ecentage (%)
EBF Discontinuation time

0 113 1'5.20

| 107 4.90

2 37 4.00

3 260 12.00
|4 243 11.20

5 ’ 131 10.70

6 711 32.90

7 | 718 10.10

3 110 5.10

! 16 2.10

10 16 0.70 |

|

K 3 0.10 ||

o P : 0.70 l
g | 0.05 ’
if 1 0.05

15 ,
| |
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Figurc 3: Population Distribution of EBF Discontinuation Time
4.4 Likelihood Ratio (LR) Test of Appropriate AFT Model:

Table 10 below shows the test comparing Weibull accelerated failure time model
(Log(T) = 1.7525 + 0.0085X; + 0.0093X; + 0.0631X3 — 0.0087X4 + 0.0157Xs — 0.0103N\e +
0.0054X,; + 0.0184Xg — 0.0539X9 — 0.0090X;p — 0.0215X,;; + 0.3628¢) with exponential
accelerated failure time model (Log(T) = 1.8276 + 0.0199X; + 0.0023X; + 0.1008X; +
0.00787X,4 +0.0178Xs — 0.00867X¢ - 0.0047X7+ 0.0136X35 — 0.0536X9— 0.0305X 9 — 0.0198X,,

+ £). Since survival time distribution is nghtly skewed, it could follow an exponential or Weibull

distribution. These two parametric models were fitted with all the cleven predictors and the one
that suit the data better was obtained to be the survival ttme distnbution. The result shows that
Weibull AFT modecl will suit the data better as 1t’s significant at P<0.001 (Chi-square = 33.16 at
13 df) with smaller value of -2logl, (1325.1306 < 2497.3094) and the corresponding AIC and
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re t1
B . SP.CC I‘Vel)’ lower than €xponential AFT model. Thus the survival time follows a

s(t) = exp(- 2t") and h(t) = Apt*"!

Table 10: Sclecting Appropriate AFT Model

AT 1) 2logl [ Chi-square |DF | Pvalue | AIC BIC
Exponential 2497.3094 | 5.89 e 0.8807 25213094 | 2528.6797
Weibull 1325.1306 | 33.16 13 0.0005 1351.1306 | 1416.5317
; Exponential AFFT Model Weibull AFT Model
_?' Predictors B 5.E p-value B S.E p-value
| Age aroup 0.0199 0.0439 | 0.650 0.0085 0.0159 0.591
| Zone 0.0023 0.0186 | 0.902 0.0093 0.0067 0.164
| Locality 0.1008 0.0745 | 0.176 0.0631 0.0271 0.020*
. Education 0.0078 0.0371 | 0.833 0.0087 | 0.0134 0.515
|
' Occupation 0.0178 0.0551 | 0.747 0.0157 0.0198 0.429
Marital Status | -0.0087° | 0.1391 | 0.950 0.0103 0.0526 0.845 ;
S.E.S 0.0047 | 0.0293 | 0.873 0.0054 0.0107 0.615
‘ ANC Num 0.0136 0.0742 | 0.854 0.0184 0.0271 | 0.496
| | |
| Delivery Place | 00536 | 00316  [0.090 | -0.0539 | 0.0114 0.000%** |
E BF Initiation 00305 | 0.0444 | 0.492 -0.0090 a 0.0163 | 0581
r Postnatal 00198 | 00621 |0.750 0.0215 f 0.0226 I'- 0.342
| el = ) (R ) %

— o —
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Table 10 Cont’d: Selecting Appropriate AFT Model

Constant [ 17523 02177 [0.000%** | 1.8276 0.8209 0.000***
In-P 1.0139 0.0233 0.000%**
P 27563 | 0.0642
l/p 0.3628 0.0085

Legend: * P <0.05 *** P <0.001

4.5 Cox Model Describing Predictors Effect on EBF Discontinuation Time:

Table 11 below for fitted model; A(t/x) = iy(t)exp(-0.0345X; -0.0138X; -0.1709X; -
0.0066X4 -0.0323Xs -0.0264X, +0.0003X5 -0.0352X3 +0.1178Xg +0.0434X;, +0.0346X,, shows
the overall estimate and estimate of individual prediactor variable explaining duration of exclusive
breastlceding. The goodness of fit test 1s significant at P-value of 0.001, indicating model fitness.
From all the 11 'predictors, only locality of respondent and place of child delivery are significant
at p< 0.022(1.0252 — 1.3720) and p<0.001(1.0556 — 1.1965) respectively. Thus these two
predictors respectively have negative and positive influence on EBF duration, indicating that
hazard of discontinuing 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. Hazard of discontinuing exclusive breastfeeding is high (1.0562) in
age category of 20-29 compared to 15-19 while 1t 1s low among the upper age class 30-39 and
40-49. North West and South West mothers significantly (P<0.05) (0.6325 — 0.9450) and
(0.6438 — 0.9852) influence hazard of discontinuing EBF negatively.
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Table 11: CO}' Regression Analysis of Predictors Effect on EBF Time

Overall Estimate

-2log Likelihood Chi - square = ST —— TP Value
14176.493 15499 = ST
1 B S.E Hazard ratio | P - Value | 95%CI
Age group 1-0.0345 0.0424 | 0.9661 0.432 0.8864 — 1.0529
15— 19#
20 - 29 0.5469 | 0.1446 | 1.0562 0.690 | 0.8076 — 1.3814
30 -39 -0.0115 | 0.1419 | 0.9886 0.936 0.7462 — 1.3096
40 — 49 -0.0444 | 0.1713 | 0.9566 0.804 0.6735—1.3588
Zone -0.0138 | 0.0182 | 0.9863 0.455 0.9512 — 1.0227
North Central#
North East -0.1206 | 0.9694 | 0.8864 0.270 0.7154 — 1.0983
North West -0.2547 | 0.0804 | 0.7751 0.014 0.6325 — 0.9450
South East 0.1598 |0.1376  }1.1733 0.1732 | 0.9323 — 1.4765
' South South 0.1146 |0.1146 | 1.1215 0.262 0.9180—1.3700 |
| 1
!' South West .0.2276 | 0.0865 | 0.7964 0.036 0.6438 — 09852 |
Locality -0.1709 | 0.0628 | 0.8429 0.022* | 0.7284 - 0.9754
Rural# |
Urban .0.0406 | 0.0787 | 0.9602 [ 0.620 0.8178 — 1.1275

. . mm———— ———— —————— T ———
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le 11 Cont’d: Cox : ‘
Table Cox Regression Analysis of Predictors Effect on EBF Time

B SE [ Hazard ratio | P- Value | 95%CI
Educatby - [-0.0066 [0.0368 10,9930 10.850 | 0.9239 — 1.0682
No Education# —
EDInaL . -0.1538 |1 0.0872 | 0.8575 0.102 0.7130 — 1.0312
Secondary -0.0057 | 0.0893 | 0.9943 0.949 0.8337— 1.1858
Tertiary -0.2346 | 0.1123 | 0.7909 0.099 0.5987 — 1.0447
Occupation -0.0323 [ 0.0532 | 0.9681 0.555 0.8692 — 1.0782
Unemployed#
Self employed -0.0233 | 0.6814 | 0.9770 0.739 0.8522 — 1.1201
Employed -0.1410 | 0.1449 | 0.8685 0.398 0.6262 — 1.2044
Marital Status -0.0264 | 0.1412 | 0.9739 0.855 0.7331 — 1.2939
Never Married# =
' Married 0.1113 | 0.1715 | 0.8947 0.561 0.6145 — 1.3026
Divorce/Separated/widow | -0.0332 | 0.2881 | 1.0337 0.905 0.5986 — 1.7851
No of Antenatal Visit -0.0352 | 0.0718 0.9654 0.636 0.8344 - 1.1170
LLess than 4 Visit# i
4 or more Visit 0.0758 | 1.0021 0978 | 0.8639 - 1.1623

|
|

-0.0021
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Cont’d: :
Table 11 Cont’d: Cox Regression Analysis of Predictors Effect on EBF Time

e —

| B S.E ‘ Hazard ratio | P - Value | 95%ClI

Place of Dehvgry* | 0.1168" [0.0359 [ 71.1239 10.000%** | 1.0556 — 1.1965

Home# r = —

RS SR CHUC -0.0469 | 0.8015 | 0.9541 0.577 0.8094 — 1.1250

Government Hospital 0.1385 0.1272 1.1485 0211 0.9245 — 1.4269

Other Private/Public 0.3894 | 02761 | 1.4761 0.037* | 1.0230 —2.1299

Faith based home 0.2523 | 0.1952 1.2869 0.096 0.9559 — 1.7325
: Breastfeeding initiation 0.0434 | 0.0466 1 0443 0.331 09569 — 1.1397
| Immediate#
r | Hours later 0.0332 | 0.0679 1.0338 0.613 0.9088 — 1.1760
| Days after 0.0585 | 0.1045 | 1.0602 0.553 0.8740 —1.2861
“ Postnatal Visit 0.0346 | 0.0645 1.0352 0.579 0.9162 — 1.1696
f No#

Yes -0.0045 | 0.0629 | 0.9955 0.943 0.8795 — 1.1267
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11 Cont’d: i |
Table ol Cox Regression Analysis of Predictors Effect on EBF Time

!
B S.E Hazard ratio | P - Value | 95%CI
Social Economic Class 0.0003 |[00295 | 1 0002 10993 09442 — 1.0597
l
Poorest#
Poorer -0.0691 | 0.9274 0.9324 0.482 0.7673 -1.1331
Average -0.0084 | 0.1042 0.9917 0.937 0.8071 — 1.2185
Richer -0.0920 | 0.1094 | 0.912] 0.443 0.7210 — 1.1539
| | |
I,_ | Richest -0.1110 | 0.117] 0.8949 0.396 0.6925 — 1.1565
i
{
:

Legend: # reference category * P < 0.05 ** P < 0.01 *** P < (0.001
4.6 Weibull AFT Model Describing Predictors Effect on EBF Discontinuation Time

Table 12 below for fitted Weibull AFT mode; Log(T) = 1.8276 + 0.0085X; + 0.0093X; +
0.0631X3 — 0.0087X, + 0.0157X5 — 0.0103X¢ + 0.0054X7+ 0.0184Xg — 0.0539Xy — 0.0090X;0 —
0.0215X,; + 0.3628¢ shows that the overall model is significant at P<0.001(chi-Square = 71.82),
proving the fitness of the model. Only respondent 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 time to EBF discontinuation, indicating that mothers 1n urban have accelerated
| (stretching) effect on EBF discontinuation time (Time ratio>1) compare to rural mothers and also

mothers that delivered at home have decelerated (contrasting) eftect on EBF discontinuation time
compare to mothers that do not delivered at home. North West and South West are respectively
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 (time ratio>1). Delivery in
government hospitals, other private/public centres and farth based places are significant at
(P<0.05: 0.8413 0.9824), (P<0.01; 0.7242 0.9409) and (P<0.05. 0.7944 0.9815)

respectively, indicating contrasting influence in survival time of EBF as time ratio<l.

dY
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Table 1 eibull Regression Analysis of Predictors Effect on EBF time

Overall egtilnate

— ———— T — o . -

-2logLikelihood Chi-Square | Df P-Value
1286.4694 1.8 o 0:0000
B S.E .Time Ratio | P-value h 95%CI1
Age group 0.0085 |[0.0160 | 1.0086 0.591 [ 0.9777 — 1.0404
15— 19#
20 - 29 -0.0422 | 0.0476 | 0.9587 0.395 0.8699 — 1.0566
30-39 -0.0170 | 0.0511 | 0.9832 0.744 0.8879 — 1.0886
40 — 49 -0.0075 | 0.0642 | 0.9925 0.908 0.8743 — 1.1268
Zone 0.0093 | 0.0067 | 1.0093 0.164 0.9962 — 1.0226
North Central#
North East 0.0380 | 0.0406 | 1.0387 0.331 0.9621 — 1.1214
North West 0.0907 | 0.0409 |1.0950 0.015% |1.0176 —1.1781
South East -0.0422 | 0.0405 | 0.9587 0.319 0.8825 — 1.0415
South South -0.0233 | 0.0358 | 0.9769 0.525 0.9092 — 1.0498 i
l South West 0.0977 | 0.0427 | 1.1026 0.012* | 1.0221-1.1896 |
iocatty 0.0631 | 0.0271 | 1.0651 0.020* ': 1.0101 — 1.1231 |
| |
Rural# ) T ﬁ
I{ Urhan -0.0180 | 0.0290 1.0181 : 0.543 0.9608 — 1.0789
| , - P | e -

— A—
——
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Table 12 Cont’d: W

e ——

B [SE

eibull ; :
Regression Analysis of Predictors Effect on EBF time

—_qq

Time ratio P- Value | 95%CI
i = - 0.0087 100133 09913 [0.515 | 09656 1.0177
No formal education# !I
Brumacy 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 |
|
Occupation 0.0157 | 0.0206 | 1.0158 | 0.429 0.9771 — 1.0561 |
| Unemployed# T ] I:
Self employed 0.0069 | 0.0251 | 1.0069 0.782 0.9588 — 1.0574 ';
Employed 0.0757 | 0.0645 |-1.0787 0.205 0.9594 — 1.2127
Wsmtus_ -0.0103 | 0.0521 | 0.9898 [ 0.845 0.8928 — 1.0973
Never Marned# | B [
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#
4 or more 0.0034 | 0.0273 | 1.0034 0.901 | 0.9513 - 1.0583
| S — —_— 1 — e —

—_———
. .-
e — — e — —_—
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Table 12 Cont"d: \VY

eibull : :
chressmn Analysis of Predictors Effect on EBF time

: 8 S.E Timeratio | P - Value | 95%CI
Socio-economic Status 0.0054 [ 0.0108 |[1.0054 | 0615 0.9845 — 1.0268 |
Poorest#
Poorer 0.0398 | 0.0370 | 1.0406 0.263 0.9706 — 1.1156
Average 0.0105 | 0.0381 | 1.0106 0.780 0.9386 — 1.088]1
Richer 0.0548 | 0.0454 | 1.0563 0.203 0.9709 — 1.1492
Richest 0.0687 | 0.0503 |.1.0711 0.144 0.9769 — 1.1744
Place ot Delivery -0.0539 | 0.0108 | 0.9475 0.000*** | 0.9266 — 0.9689
' Home# ] -
Private centres 0.0006 | 0.0303 | 1.0006 0.985 0.9430 — 1.0617
Government hospitals -0.0953 [ 0.0360 | 0.9091 0.016* 0.8413 — 0.9824
Other Private/Public -0.1918 | 0.0551 | 0.8255 0.004** | 0.7242 — 0.9409
Faith based -0.1244 | 0.0477 | 0.8830 0.021* :. 0.7944 —0.9815
Breastfeeding initiation -0.0090 | 0.0162 | 0.9910 0.581 0.9598 — 1.0232 |
Immediately#
PIOUTE Gtar 0.0023 | 0.0237 |[1.0023 0.923 0.9569 — 1.0496 5
Days after -0.0158 | 0.0347 | 0.9843 0.653 1 0.9186 - 1.0547

|

e —————— s —
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B S.E Timeratio |P - Value | 95%CI
Postnatal Visit [-0.0215 [0.0221 [0.9787 0.342 0.9363 — 1.0231
No#
Yes -0.0051 | 0.0227 | 0.9949 0.822 0.9514 — 1.0403
Constant 1.8276 | 0.5105 | 62190 0.000*** | 5.2048 — 7.3045
Constant(category) | 1.6829 | 0.4720 [-5.3814 0.000%** | 4.5314 - 6.3904
[In P | 1.0139 | 0.0233 | 1.0139 0.000%** | 0.9682 -1.0596
‘In P(category) 1.0287 |0.0233 | 1.0287 0.000*** | 0.9830— 1.0744
| P 27563 | 0.0642 | 2.7563 2.6332 — 2.8851
1/p | 0.3628 | 0.0085 | 0.3628 0.3466 — 0.3798
P(category) 27974 1 0.6526 |2.7974 | 2.6723 —2.9282
| |/p(category) 0.3575 | 0.0083 |0.3575 0.3415— 0.3742
|

Legend: # reference category

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

5]
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4.7 Cox Model Variable Selection and Likelihgod 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) and delivery place (with difference of 10.409) are respectively significant at 5% and
0.1%. These two variables are therefore fitted together at the second stage. This was significant
at p<0.001 and the removal of any of locality and delivery place will significantly Increase -
2logL value. At the third stage the two important variable (Delivery place and Locality) are
retained in the model since the removal of cither will result in respective significant increase of

10.409(P=0.001) and 4.672(P=0.031) in -2logL, then the remaining 9 unimportant variables in
the first step are added in turn to the model that already contain Locality and Delivery place. 3
variables (Age, Zone and Postnatal) of these additions fail to significantly reduce -2logL value
by at least chi-square value of 3.84. Thus all the 3 variables are discarded from the model and the

8 important final optimal variables are Delivery place, Locality, Education, Occupation, Marital

Status, Wealth, ANC number, and BF initiation.
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Table 13: Variable Selection Strategy in Cox Model
ode

_— = = r
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Variable(s) in the model Y — .
L 08 Likelihood Chi-Square | P-value
. Block Model]
None (Null model)# -
enell ) 28181.092 | 28181.092 | 0.000 *
Age
28181.092 | 28180.829 | 0.263 0.608
A 28181.092 | 28181.092 | 0.000 0.995
i | [ocality 28181.092 | 28176.419 | 4.673 0.031%
H Education
| 28132.747 | 28131.330 | 1.417 0.234
| |
| Occupation 28103.169 | 28101.479 | 1.690 0.194
f,i
t' Marital status 28069.725 | 28069.709 | 0.016 0.901
:
n-llj
| Wealth 28151.046 | 28151.021 | 0.025 0.876
| ANC num 14420.080 | 14419.987 | 0.093 0.760
| Del plc 19233.972 | 19223.563 | 10.409 0.001***
BF initiation 28165.610 | 28164.965 | 0.645 0.422
Postnatal 28181.092 | 28181.083 | 0.009 0.923
Del plc + Locality 19233.972 | 19212.444 | 21.528 0.000% **
Del plc + Locality + Age 19212.444 | 19211.919 | 0.525 0.50<p<0.975
Del plc + Locality + Zone 19212.444 | 19210.863 | 1.581 0.50<p<0.10 |
|
Del plc + Locality + Education 19212.972 | 19181.247 | 31.725 0.000%**
|
| Del plc + Locality + Occupation | 19212.972 | 19152.949 | 60.023 0.000%**
|
Del plc + Locality + Marital status | 19212.972 | 19150385 | 62,056 0.000%**




"Del plc + Locality + Wealth
Del plc Locality + ANC num
Del plc + Locality + BF initiation

Del plct Locality+ Postnatal

19212.972 [ 19198 534

19212.972 | 14329.556

19212.972 | 19195.098

19212.972 | 19211.559

14.438

4883.416

17.874

1.413

0.000***

0.000***

0.000***

0.50<p<0.10

Legend: # reference category

¥ P <0.05** P <0.01 *** P < (.001

il

4.8 Fitting Cox Proportional Hazards (CPH) Model

Table 14 below shows the fitted Cox proportional hazards model for the eight selected

impottant variables (delivery place, locality, education, occupation, marital, S.E.S, ANC number,

BF initiation) identitied by the general variable selection strategy; 2.(t/x) = ko(t) exp(0.1132X, —
0.1771X3 — 0.0093X4 — 0.0465X5 — 0.4272X¢ — 0.0037X7 — 0.0436X;5 + 0.0433X;4). Respondent

'delivery place and locality respectively have positive and negative influence on hazard of EBF

discontinuation time. Implying that hazard of discontinuing EBF 1s higher among mothers who

delivered at home than those that do not deliver at home and also hazard of discontinuing EBF 1s

lower among mothers in urban than mothers in rural areas. Place of delivery is significant at
P<0.001(1.0530 — 1.1909) with hazard ratio>1 (1.1198) while Locality 1s significant at P<0.05
(0.7242 — 0.9689) with hazard ratio<1 (0.8377).
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Model variables | B = S E T :
azard ratio P-value 05%CI |

Place of Delivery | 0.1132 [ (035 1.1198 0.000*** | 1.0530 — 1.1909
Locality 01771 10.0622 | 0.8377 0.017* 0.7242 — 0.9689
' Education | -0.0093 | 0.0362 0.9908 0.800 0.9223 — 1.0644
Occupation -0.0465 | 0.0519 0.9545 0.385 0.8593 — 1.0603
Marital Status -0.4272 | 0.1378 0.958]1 0.766 0.7229 — 1.2701
S.E.S | -0.0037 | 0.0292 | 0.9963 0.899 0.9407 — 1.0551
ANC number -0.0436 0.0705 0.9573 0.554 0.8286 - 1.1060
‘ BF initiation 0.0433 0.0465 1.0442 0.331 0.9570 - 1.1394

Legend: * P <0.05 ** P <0.01 *** P <(0.001

4.9 Weibull AFT Model Variable Selection and Likelihood Ratio Test

Similar to previous method in selecting variables for Cox model, optimal variables are
also selected using the general mmodel selection procedure in order to fit a Weibull AFT model.

The procedure started by fitting a null model (model without covariate) and one variable at a

- —————— — b T T
-

time, such that difference in -2loglL 1s compared with chi-square of 1 df (3.84). At this stage
| Delivery place and Locality of respondent are significant at P<0.001 and P<0.05 with -2logL
| value of 20.79 and 3.569 respectively. Education and occupation are both significant at 10% and
would be congidered at the second stage where delivery place and locality are fitted together and
both education and occupation are added n tum before -2logL difference in the exclusion of any
of the variable was be compared with chi-square of 1 degree of freedom (3.84). Thus Education

is excluded from the model as the -2logL ditference (0.3614) on 1t inclusion 1s not sygnificant

compared to chi-square value of 3.84. Whereas, the removal of either of delivery place, Locality

and QOccupation tends to increase -2logl. statistic with significant difference of 731.19. 11.574

and 5.8556 respectively. At the last stage the 3 important varijables (Deltvery place, Locality and
. C .
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, P<0.001 with respective reduction of
4.4290 and 319.8800 in -2logl value, The final P

| model therefore contain Delivery place, Locality,
Occupation, Zone and ANC number

Table 1S: Variable Selection Strategy in Weibull Mode]

Variable(s)in the model -2log Likelihood | Chi- P-value

| Block Model Square
None (Constant model)# 2398.6258 | 2398.6258 | 0.0000
Age 2398.6258 | 2398.6216 | 0.0042 | 0.948
Zone 2398.6258 [2398.5186 | 0.1072 | 0.743
Locality 2398.6258 | 2395.0566 | 3.5690 | 0.031*
Education 2398.4038 | 2394.7938 | 3.6100 | 0.058
Occupation 2390.9414 | 2387.7514 | 3.1900 | 0.074
Marital status 2397.3910 | 2396.8810 | 0.5100 | 0.473
Wealth 2394.4822 | 2394.4322 | 0.0500 | 0.827 |
' ANC num 1369.7124 | 1369.4224 | 0.2900 | 0.588
 Del plc 1690.0486 | 1669.2586 | 20.790 | 0.000%**
1 |
;BF T RO 2398.3582 | 2398.1982 | 0.1600 | 0.691 |
1 M 2398.6258 | 2398.6258 | 0.0000 | 0.999
| Dl plest Locality 1690.0424 | 1657.1124 | 32.930 | 0.000*** |
| Pl TEe Tiocalit)  Bducatior 1657.1124 | 1656.751 | 0.3614 | 0.5<p<0.97

5.7184 | P<0.010

' | 1657 51.39
| Del plc + Locality + Occupalion | 16571124 | 1651.394

'-___- i - e— -
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Del plc + Occupation
1651.394 | 1662.9678 | 11.574 | P<0.00!

Locality + Occupation
1651.394 | 2382.5802 [ 731.19 | 0.000***

Del plc + Locality + Occupation + Ape
5 1651.394 | 1651.2346 | 0.1594 | P<0.975

lc + Locality + Occupation +
Deltp 2 Pt e g 1651.394 | 1646.9650 | 4.4290 | P<0.050

Del plc + Locality + Occupation + Marita] 1651.394 | 1651.0104 | 0.3836 | P<0.50

Del ple + Locality + Occupation + Wealth | 1651394 | 1648.4116 | 2.9824 | P<0.10
|

Del plc + Locality + Occupation + ANC num 1651.394 | 1331.5140.1 319.88 | 0.000%**

Del plc + Locality + Occupation + BF initiate | 1651394 | 1649.0894 | 2.3046 | 0.5<p<O0. 1

| Del plc + Locality + Occupation + Postnatal 1651.394

1649.2538 | 2.1402 | 0.5<p<0.]

| Lecgend: # reference 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
optimal variables selected to be important to the model, Log(T) = 1.7878 — 0.0551X4 +
0.0707X5 + 0.0187Xs + 0.0091X,; + 0.0188Xg + 0.3626¢. Delivery place and locality have
negative and positive influence on hazard of exclusive breastfeeding discontinuation at a
respective significant point of P<0.001(0.9266 — 0.9666) and P<0.010(1.0245 — 1.1244).
Indicating that hazard of discontinuing EBF 1s higher among mothers who delivered at home

than those that do not delivered at home and also hazard of discontinuing EBF i1s lower among

mothers who reside in urban than those in rural areas.
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Tablel16: Fitted Weibull AFT Regression Nty
ode

Model variables | B |SE
. i Accelerated factor P-value 95%ClI
Place of Delivery | -0.0551 0.0102 0.9464 0.000** | 0.9266 — 0.9666
Locality 0.0707"10.0255 | 10733 0.003** | 1.0245 - 1.1244
Occupation 0.0187 1 0.0189 | 10189 0.314 0.9824 — 1.0567
Zone 0.0091 0.0066 1.0092 0.163 0.9963 — 1.0221
ANC number 0.0188 0.0270 1.019] 0.476 0.9676- 1.0733
Constant 1.7878 0.1933 5.9765 0.000*** | 5.6094 — 6.3676
In(P) 1.0144 | 0.0232 1.0144 0.000*** | 0.9689 — 1.0599
P 2.7577 | 0.0640 | 2.7577 2.6351 —2.8860
|/ 0.3626 | 0.0084 | 0.3626 0.3465 - 0.3795

Legend: ** P <0.01 *** P <0.001

4.11 Assessment of Model Adequacy (L-R Chi-Square Test)

Table 17 below shows the outcome of Likelihood ratio chi-square for Cox proportional

hazards and Weibull AFT models. The null hypothesis that the model does not adequately fit the

data was rejected for both models as they are respectively significant at P<0.01(Chi-

square=20.5783) and P<0.001(Chi-square = 31.3138), indicating the fitness of the two models.

Table 17: Model Adequacy Assessment

Model type -2logLikelihood | Chi—square
"COX Model | 14210.906 20.5783
"Weibull AFT | 1329.581 | 31.3138
I - -

-

chc;d: *kP<).() ]

wxx P <0.000
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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
sccelerated failure time model. Akaike information criterion estimate for Weibull AFT model
.(1343-581) is smaller than estimate of Cox model (14226.910). Akaike deviance of zero give a
substantial support for Weibull AFT model and also the Akaike weight of 100% indicate a

relative 100% probability of Weibull AFT been a better mode! than the CoOx proportional hazard
model. Hence Weibull AFT model fit the data better than Cox model.

Table 18: Cox and AFT Models Comparison

—

Model Number of | Log AIC Akaike Relative Akaike
Type Parameter | Likeclihood | Estimate | Deviance | Likelihood | Weight
| COX# 3 -7105.4530 | 14226.910 | 12883.329 | 0.0000 0%
AFT 7 -664.7905 | 1343.581 | 0.0000 1.0000 100%
L
Legend: # reference category :
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4.12 Cox and Weibull AFT pp

Table 18 below shows results of comparing Cox proportional hazard model with Weibull
sccelerated failure time model. Akaike information criterion estimate for Weibull AFT model
‘(1343-58 1) is smaller than estimate of Cox model (14226.910). Akaike deviance of zero give a
substantial support for Weibull AFT model and also the Akaike weight of 100% indicate a
relative 100% probability of Weibull AFT been a better model than the Cox proportional hazard

odel Comparison (AIC)

model. Hence Weibull AFT model fit the data better than Cox model.

Table 18: Cox and AFT Models Comparison

' Mode!

Number of | Log AIC Akaike Relative | Akaike
Type Paramecter | Likelihood | Estimate Deviance Likelihood | Weight
COX# 3 -7105.4530 | 14226.910 | 12883.329 | 0.0000 0%
AFT 7 -664.7905 | 1343.581 | 0.0000 1.0000 100%
{chcnd: # reference category
6l
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4.13 Comparison of Precision frq -
n CPI’I an(l AFT [\/
lodels

Om comparing significant estimate of the

regression co-efficient for delivery place and |ocal
1

' ty of mothers, arising from Cox proportional
hazards and accelerated failure time models. The & p

. confidence bounds founds in AFT model for
location (0.9242, 0-1172) and delivery place (-0,0762, 0.0330) with

and 4.2% 1S narrower compared to

0.0316) a

respective deviance of 9.3%
contidence bounds in CPH model for location (-0.3227, -

d deli .
) .e el 0-1747) with respective deviance of 29.11% and 12.3%. Therefore
AFT model gives a better Precision than CpY model

Table 19 Comparison of Cox and AFT Modecls by Confidence Bounds

Model Vanables | B estimates 95% (.1 C.I deviance Precision
| Type | status
Lower C.I  UpperC.I
' CPH # | Location | -0.1771 -0.3227 -0.0316 |0.2911 Wider C.I
Model
Del plc 0.1132 0.0517 0.1747 | 0.1230
AFT .Location | 0.0707 0.0242 0.1172 0.093 Narrower C.I
Model Better
Del plc -0.0551 -0.0762 -0.0339 | 0.0423 o
Precision

Legend: # reference category
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CHAPTER FIVE

DISCUSSIO '
N CONCLUSION AND RECOMMENDATION

5.1 Discussions

This study evaluate inuat: -
Y S discontinuation time of exclusive breastfeeding, describe and

termine 1ts predictors
de P and as well compare result of Cox proportional hazards model with
accelerat

d f
ed failure time model using NARHS 2012 data. The survey provides infonmation on

Mothers who e‘fcluswely breastfed in the last 5 years preceding the survey. Since it’s unrealistic
for member of non-literate population to remember time at which EBF was discontinued in the
previous 5 years birth (between 2007 and 2012). This study therefore utilized data on EBF

histones of Mothers (nursing an under 2 year’s old child) obtained from face-to-face interview

with individual female respondent between 15 and 49 years and therefore allow us to estimate

EBF discontinuation time and pattern in Nigeria.

Findings show that the median duration of EBF in Nigeria was 6 months and the

cumulative probability of discontinuing EBF at the sixth month time is 80.9%. This is due to
mothers’ knowledge and awareness about the minimum recommended 6 month EBF practice
worldwide and was is in conformity with the result of cross sectional study conducted by
(Yeneabat et al., 2014) in Northern Ethiopia in which median duration of EBF was 6.06 months
and the cumulative probability of introducing complementary feeding was 81%. But this varies
across geo-political zone with median duration of EBF of 5 months in South South and 4 months
in South East. .Median duration of birth in private and faith based centres are respectively
Smonths and 4 months. This variation is in agreement with previous studies by (Yeneabat et al..
2014 and Adetugbo et al., 1996) that median duration of EBF varies between 4months and
6months with differences in locality and ethnicity. Pattern of EBF discontinuation shows that
81% mothers discontinues EBF on/before 6-months’ time and therefore results in a rightly

skewed distribution. This variation was described to follow a sinusoidal pattern by (Yahva et al.,

2013) based on breastfeeding initiation time in Nigeria. Rcspective stepwise decrease and

creas survival and hazard curve pattern as time increases also substantiate this claim.
In € In
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Our

study indicates that
mo |
thers in older materal ages tend to exclusively breastfeed
longer than moth

€IS 1IN younger -
ages. This ;
BS. This is because older breastfeeding mothers have more

aternal €Xperence since ' .
m breastfeedmg mothers in lower ages are likely to be nursing their first

breastteeding mothers w: :
’ | 2 S with at |east primary education exclusively breastfeed longer
than mothers W}thOut formal educatiop

This 1s due to literate mothers’ level on knowledge and

awareness Of breastfeeding. This is in line with (Ukegbu et al., 2011) findings that good

breastfeeding knowledge is significantly associated with EBF. Married mothers also breastfeed

exclusively longer than single or divorced mothers. This is owing to husband influence on EBF
practice. The"intluence of age, education and marjtal status on EBF duration corresponds to

findings of (Onayade et al., 2004 and Nwosu et al., 2004) that maternal age, education, mantal

status and family size are among other factors that significantly influence EBF practice 1n
Nigena.

Mothers from South West and North West region tends to prolong EBF discontinuation

time compared to those from North Central. Breastfeeding mothers residing in rural area will

discontinue EBF earlier than breastfeeding mothers residing in urban slum. This is because
breastfeeding mothers in urban areas are educationdlly advance and are aware ot benefits of EBF
practice to them and their child. This is in agreement with previous studies by (Ajibade et al.,
2013) that cultural factors are associated with discontinuation of EBF in rural communities. Also
(W.H.0., 2008) reported that cultural values and family pressure influence EBF practice in low
i' income country. Mothers in the poor socio-economic class are more likely to discontinue EBF
earlier than wealthier mothers. This is due to financial effect as wealthier mothers are more
financially buoyant and could atford nutritional adequate replacement food while breastteeding.
This study also" found out that late initiation of breastfeeding is associated with early
discontinuation of EBF and mothers who attend postnatal care are more likely to prolong

discontinuation time of EBF compare to those mothers who do not attend postnatal care.

¢l
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s significantly been influenced by mothers

hild del; iy

. R T child delivery. This is similar to findings by study conducted by
N aln- u 1_ .

L TistYereme., 2013) iy Ghana on determinants of EBF that region and

f delivery ar | ' :
place O ry are associated with practice of EBF. This was corroborated by the result of the
generally recommended variable selection method

locality of resident and place of

_ which incorporates Cox and Weibull model
that breastfeeding mothers locality

of residence and place of child delivery are significant

° EB . ] . . p . A
predictors of EBF discontinuation time i Nigeria. This conform with findings of (‘Yeneabat et

al., 2014) cross sectional study in north west Ethiopia that place of residence and delivery mode

predicts cessation of EBF and (Chola et al . 2013) study on infant feeding survival in Uganda

find out that duration of EBF is been predicted by mothers resident, place of delivery and infant
feeding advice. Also Robert et al. (2014) study in Belgium using backward elimination variable
selection approach found out that maternal age and partner interest will not predict EBF
discontinuation. time. In selecting the best parametric AFT model using both Akaike and
Bayesian information criterion, it was reported that Weibull AFT model explain the data better
than Exponential AFT model and therefore was deemed appropriate as the best model
distribution of EBF discontinuation time. Also this study while using Akaike information
criterion and confidence bounds around its parameter estimate to compare Cox semi-parametric
model with Weibull parametric model discovered that Weibull accelerated failure time model
gives a better precision and therefore fit the data better than the Cox nroportional hazards model
and thus will predict EBF discontinuation time in Nigeria. This agree with (Chola 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

The limitation of this study might have been incompleteness and inconsistency of

INARHS data due to recall or responder bias. since the survey retrospectively captured

breastfeeding history in the last five years. Hence, responses that conform to existing knowledge

of 6 months EBF practice as recommended by W.H.O and UNICEF was widely reported to

ST cquivalent to median duration of 6 months.
' ion shows a modc
interviewers. Thus, the distribut

Wh (W.H.O 1999) study in Sagamu reportcd the median duration of EBF to be 7 days.
€reas, LEL; ;

6HS
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5.3 Strength ot the Study

Major strength of this study 1S the

INC ' . : -
OIpOration and comparison of semi parametric (Cox

elerated failur
for censored observation. Since these strategies by
con

ortional hazard) and .
for ) g, s € time) modelling strategies that account

trolling for confounding effect enable us

bles on risk of discontinuing EBF. Also

Likelihood estiimati - |
. | eStimation function in estimating model parameters of both
modelling strategies allow for avoidance of temporal

to obtaln joint estimates of effect of predicting var
varia

utilization of Partial

bias. Utilization of large sample size in this
study could also be considered gs strength.

5.4 Conclusion

[t can be concluded from this study that median duration of exclusive breastfeeding is 6
months and that this duration varies across mothers’ place of delivery. 80.9% of mothers
discontinue EBF on/bcfore child first 6 month of life. The distribution of EBF discontinuation
time skewed to right and follows a Weibull model distribution function. Thus, survival and
hazard curve pattern shows respective stepwise increase and decrease as EBF discontinuation
time increases. Mothers’ locality of residence and place of child delivery significantly influence
discontinuation time of EBF. Also this study discovered that significant factors which include
mothers’ locality and place of child delivery predict discontinuation time of EBF in Nigeria.
Weibull AFT model best explain the data and therefore was selected as the most appropriate
parametric AFT model compare to others, especially exponential AFT model. Also when
comparing Weibull AFT model with Cox proportional hazard model, Weibull AFT model has

100% chance of been a better model, gives better precision and thus was a better fit.

5.5 Recommendation

Considering emanating result from this study, it is therefore recommended that

information. education and communication (IEC) program that will target breastfeeding mothers

who are more likely to discontinue exclusive breastfeeding carly be formulated, implemented

and itored by health policy makers, health workers and health nunistry respectively in order
moni :

to facilitate achievement of (ifth millennium devclopment goal. Also this study recommends the
a

| f crvations.
use of parametric model in analysing censorcd obscrvi
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APPENDICES

Appendix 1: STATA Command Syntax for Cox and Weibull AFT Models

stcox Recodeage H00!I_ZONE Reclocation Recodeedu Recodeocupation Recode marital Wealthquin
RecodeANCnum Rplcofdel 1 Rinitiation Q220, nohr

stcox Recodeage HOO!_ZONE Reclocation Recodeedu Recodeocupation Recode_marital Wealthquin

Recode ANCunum Rpicofdel 1 Rinitiation Q220

stcox 1.Recodeage 1.H00! ZONE i.Reclocation i.Recodeedu i.Recodeocupation i.Recode marital

1.Wealthquin i.RecodeANCnum i.Rplcofdel 1 i.Rinitiation i.Q220, nohr

sfcox i.Recod.eage 1.HO00! _ZONE i.Reclocation i.Recodeedu i.Recodeocupation 1.Recode_marital

1.Wealthquin 1.Recode ANCnum 1.Rplcofdel 1 1.Rinitiation 1.Q220

strcg Recodeage 001 ZONE Reclocation Recodeedu Recodeocupation Recode mmarital Wealthquin

Recode ANCnum Rplcofdel 1 Rinitiation Q220, dist(exponential) nohr

streg Recodeage HOO01 ZONE Reclocation Recodeedu Recodeocupation Recode marital Wealthquin

Recode ANCnum Rplcofdel 1 Rinitiation Q220, dist(exponential) nolir tr

streg Recodeage 11001 ZONE Reclocation Recodeedu Recodeocupation Recode marital Wealthquin

RecodeANCnum Rplcofdel 1 Rinitiation Q220, dist(weibull) nohr

streg Recodeage’ HOO1 ZONE Reclocation Recodeedu Recodeocupation Recode marntal Wealthquin

RecodeANCnum Rplcofdel 1 Rinitiation Q220, dist(weibull) nohr tr

streg 1.Recodeage 1.HO00lI ZONE i.Reclocation i.Recodeedu i.Recodeocupation 1.Recode marntal

1.Wealthquin i.RecodeANCnum 1.Rplcofdel 1 1.Rinitiation 1.Q220, dist(weibull) time nohr

streg 1.Recodeage 1.HOOI ZONE i.Reclocation i.Recodeedu 1.Recodeocupation 1.Recode marital

1.Wealthquin i.RecodeANCnum 1.Rpicofdel 1 1.Rinitiation 1.Q220, dist(weibull) nohr tr

estimates store pstwel

estimates stats pstwel

estimates table, stats(chi2 df N aic bic) stylc(oncline) cstimates store pstcox

estimates table, stats(chi2 df N aic bic) stylc(oneline) estimates stats pstwel pstcox
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appendix 2: Kaplan Meier Curve of Significant Predictors
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Appendix 2.2 Kaplan Meier Curve of Child Place of Delivery
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