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ABSTRACT 

The benefi ts of breast-feeding fo r the health of the infant, as an inexpensive and appropriate 

source of nutrients, for its simulation of a strong relationship between the mother and the 

child, and as a major source of protection against pregnancy through suppression of ovulation 

have been very well documented. But, only few have attempted to examine the factors that 

determine the duration of brcast-fcc~ i ng in Ethiopia. Thus using the appropriate stati stical 

model thi s study analyzes the socio-demographic factors that determine the duration ofbrcasl­

feeding in Urban Addis Ababa. 

Data on breast-feeding from the 1995 Fertility Survey of Urban Addis Ababa carried out by 

the Central Stati sti cal Authori ty is used for the analysis. The breast-feeding duration of the 

31.78% of the mothers is found censored. Therefore, for the overall examination of the factors 

the Cox-regression model is used. 

The prevalence and the med ian duration ofhreast-feeding using the Kaplan-Meier method are 

est imated to be 95% and 14 months, respect ively. The log-rank test is used to examine the 

breast-feeding differentials. To know the joint e ffect of the factors and to identify the more 

important factors a multivariate analysi s is undertaken. An approach based on statistical 

modelling without prioritizi ng the variables, the ' Hierarchic' method is employed. 

The final Cox's regression model shows that educational level of the mother is the variable 

which signi ficantl y affects the duration of breast-feeding. It is this variable with a negati ve 

associat ion that best detennincs the breast-feeding durat ion. The shortest duration is observed 

for mothers with higher levels of education. Finall y, re levant d iscussion is made and the focus 

group to which effecti ve breast-feeding promotion campaign shou ld be targeted is 

recommended. 
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CHAPTER I 

INTRODUCTION 

An important distinguishing characteri stic of mammals is that the female has mammae 

(breasts in human beings), the function of which is to secret milk for the nouri shment of 

new-born offspring. The availabi lity of artificial means (bottles and formula milk) has 

considerabl y reduced the dependency of infants on breast milk; however, the new-borns of 

all other mammalian species remain exclusively dependent on mother's milk for survival 

in earl y life. The milk produced by such species is particularly suited to the needs of new­

borns of that species. It is not surprising then that breast milk is the most suitable food for 

the human new-born (Shah and Khanna, 1990). 

The new international growth reference prepared by World Health Organization (WHO) 

recommends that infants should be fed exclusively on breast milk from birth to at least 4 

and if possible 6 months of age. But after lhal they need addi tional food for their growth. 

Starting additional food does not mean stopping breast-feeds. Breast-feeding should be 

continued along with the add itional food as long as possible even up to 18-24 months of 

age (Groff, 1986). 

Breast-feeding duration has important e ffects on a wide array of demographic, maternal 

and infant health outcomes. Recent ·evidence suggests that there is currently a trend away 

from longer breast-feeding duration in Addis Ababa, desp ite the large number of studies 



documenting its benefic ial eITects on child's health and its negative impact on fertility 

( SA, 1993). There are multitudes of fac tors that may have influenced the downward 

course in the duration of breast-feeding. But, little has been done to identify the 

determinants of breast-feeding duration in Ethiopia. This paper, therefore, using the 

appropriate stati stical model for d.ata with censored observations examines the socio­

demographic factors that determine the duration of breast-feeding in urban Addis Ababa. 

1.1 Statement of the problem 

Breast-feeding has been encouraged by the medical community because of its benefits for 

both the mother and the child. Health organisations such as WHO and UNICEF have placed 

breast-feeding promotion high on their agendas. As there is an abundance of literature on the 

advantages of breast-feeding, some of its benefit .. are stated below. 

Breast milk contains important nutrients sllch as essential fatty acids for proper digestion, 

lactose for the proper growth of brain ce ll s and correct balance of aminoacids (the building 

blocks of proteins) and an enzyme that helps digestion. Breast-feeding also reduces the 

likelihood of allergic reactions such as asthma and runny noses. As long as the mother is 

near the baby, the baby's food is always ready at the right temperature and consistency. 

The more intimate interaction between the breast-feeding mother and child , the warm skin­

to-skin contact, and the more immediate sati sfaction of the nursing baby' s hunger would 

augur healthier psycho logical development (Eigcr and Olds, 1987). 
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Breast mi lk has anti-infective properties thm protect the infant from infcction in the early 

months. Besides, breast-feeding is much cheaper than feeding breast milk substitutes. The 

cost of the extra food needed by the mother is low compared with the cost of fceding milk 

fomlll ia. 0 utensils or water (which might carry germs) is needed to prcpare it. 

Rccent ly, considerable importance is being given to the study of breast-feeding pract ices in 

different settings in developing and developcd countri es. There are two main reasons for 

studying breast-feeding patterns and practices. Fi rst, breast-feeding protects infants against 

higher morbidity and mortality risks, part icularly due to diarrhoea di sease, which affect 

chi ldren in developing countries, who are bott le-fed. Second, breast-feeding affects birth 

spacing by lengthening the period of postpartum amenorhhea- the period of temporarily 

sterility, which fo llows birth- and by influencing the time from menses to conception. In 

soc ieties where little contraception is pract ised. breast-feeding plays a major role in 

curtailing fert ility (Diamond et al. \986). 

Child survival depends upon adequate nutri ent intake and the abi lity of a child to res ist or 

recover from infections. Breast-feeding can affect child surv ival by its role in nutrient 

intake, in birth spacing and its anti -infccti ve properties. The overall impact of breast­

feeding on child survival is high in develop ing countries, where non-contaminated food is 

not avai lable to replace breast mi lk, where the load of infection is high and health care 

services arc inadequate. Under these circumstances it is possible that breast-feeding could 

explain some or all of the effects of birth interval on chi ld survival. 
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The relationship between brcast·fccding and infant and child mortality has been amply 

documented in stud ies from many areas of the world . Although the magnitudes of the 

estimates differ from study to study and across cultures, most research in developing 

countries attest to the importance of brcast·fccding as a detenninant of child survival. In 

gene ral the literature indicates that breast· fed chi ldren arc less susceptible to the risk of 

infant and child death than artific iall y fed children. 

There is a differential effect of breast-feeding on child survival depending on the chi ld' s 

age. The impact of breast-feeding on chi ld survi val through its role in nutrient intake and 

anti-infective propert ies is strongest-in the earl y months of li fe . and, although significant in 

later months. its effect is at a greatly reduced level (HufTman and Lamphere, 1984). Based 

on the Nepal Fertility Survey Retherford et al. (1989) found that relat ive to not breast­

feeding, breast-feeding reduced infant mort;a lit y (mortality from birth to the age of 18 

months) by about 80 percent and ch ild mortality (mortality from age 18 to 60 months) by 

abo!Jt 55 percent. 

According to the fami ly planning I maternal and child health survey conducted in orth­

eastern Brazi l Goldberg et al. (1984) revealed that the probabi li ty of dying in the first year 

of life was about 1.6 times greater fo r infants who had never been breast-fed than among 

infants who had been breast-fed . The proport ionate difTerences in mortal ity dec rease vary 

regularl y as age increases, with the differences during the first few months being much 

greater than during the first year as a whole. Thus, from the above two studies it is 
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observed that breast milk continues to be the principal source of nutrien ts for the first few 

years of life. 

Prolonged breast-feeding has the eITect of lengthening the lime to the nex t birth by 

suppressing the return of ovulation, generall y signalled by the return of the menses, and 

safeguarding the health of the baby by postponding the moment when it becomes entirely 

dependent on adult food. If there is no breast-feeding the average duration of amenorrhoea 

is 2 months; a duration of breast-feeding of one year is associated with an average duration 

of amenorrhoea of about 7 months. With 18 months of breast-feeding, amenorrhea lasts on 

average 10 months, and with 2 years of breast-feeding it lasts between 15 and 18 months. 

These fi gures give some indication of the importance of breast-feeding for inhibiting 

ferti li ty, since a significant portion of the interval between births wi ll consist of a long 

period of postporatum ammonerrhea resulting from prolonged breast-feeding. The more 

frequent and intense the episodes of suckling the more effectively are the menses 

suppressed, but the duration of lactation induced infecundity appears not to be extendible 

much beyond two years (Bracher and Santow, 1982; Ferry, 1981). 

The prevalence and duration of breast-feeding widely vari es around the world . Increasing 

levels of modern ization and industrializat ion are among the important contributors to the 

decline in breast-feeding duration. As li vi ng in urban areas by it-se lf exposes mothers to 

some other feeding practices due to the avai labi lity of breast milk substitutes in the market 

and also botlle-feeding be ing considered as a modem acti vity. 



Like other developing countries, breast·feeding is a universal practice not onl y in Ethiopia 

but even in the metropolitan where modemization affects the practice. Results of the 1990 

ational Family and Fertility Survey show that in Addis Ababa 94% of mothers breast· fed 

their last child with an average of breast·feeding durat ion of 16.4 months. The 

corresponding figures for the other urban areas of the country were 95 .8% and 20 months, 

respectively. There are many factors that may have infl uenced the downward course in the 

durat ion of breast· feed ing in urban Addis Ababa. A large part of the study is thus 

essentiall y devoted to investigate the detennining socio·demographic factors in the 

duration of breast-feeding in urban Addis Ababa and identifying the disadvantaged groups 

who may need more altention in the promotion of breast· feeding. 

Specific studies towards the determining factors of breast·feeding duration are very smail 

in our country. However, primary analysis by organizations like the Central Stati stical 

Authori ty and few researches were carried out (Yeshewamebrat, 1995 and Abdulahi, 

1990). But, considering the seriousness of the problem, its decreasing rate and having a 

body of data on breast·feeding infonnation for a larger and more heterogeneous population 

a thorough discussion and application of further stati stical analysis is important to find the 

socio.demographic factors that detennine the duration of breast·feeding in urban Addis 

Ababa. 

The dependent variable in the study is the duration of breast· feeding which can be censored 

by the date of the survey. Thus, there is a proportion of children whose true duration of 

breast-feeding is unknown. urvival analysis- the appropriate technique for the analysis of 
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data with censored observat ions· is used. This study of breast·fecding duration is important 

in several diffe rent contexts. The work representS;:1 methodological advance over previous 

stud ies of breast.fecding duration. We used the stati stical methods that provide readily 

interpretable esti mates of the magnitude of lhe effects of significant socio·demographic 

determinants of the duration of breast·feeding. 

The need for thi s study also ari ses as the population policy of Ethiopia (TGE,1993) 

considered the promotion of brcast·feeding as a means of reducing the existing chi ld 

mortali ty and ferti lity in Ethiopia. Hence, the knowledge of its prevalence, its duration and 

the focus group to which breast· feeding promotion campaign should address is of 

paramount importance. 

1.2 Objectives of the study 

The mai n objective of the study is to identi fy some socio-demographic detenninants in the 

duration of breast· feeding for those mothers who breast· fed their last chi ld . In light of thi s 

the present study has the fo llowing specific objectives: 

I. To estimate the prevalence and duration of breast· feeding in urban Addis Ababa 

2. To use the appropriate statistical model for breast· feeding data wi th censored 

observations 

3. To gauge the effect of various proximate determinants of duration of breast· feeding i.e. 

to examine the relative importance, magnitude and direction of the main covariates 

inOucncing the duration of breast· feeding 
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4. To compare the durat ion of breast-feeding among young versus older agc. higher 

educated versus less educated, and working ve rsus non-work ing mothers and 

5. To provide valuable information for populalion policy planners and makers. 

1.3 The study hypo theses 

On the basis of the objectives of the study and review of rcl ated stud ies, the research 

attempts to test the fo llowing hypotheses: 

I . Duration of breast-feeding shows a statisticall y significant di ffe rence between working 

and non-working mothers. 

2. Longer breast-feeding duration is practised by less educated mothers than those with 

higher education ( that is, education is inversely related to durati on of breast- feed ing) 

and 

3. Young mothers breast-feed for shorter duration than older mothers. 

1.4 Org~lOization of the Study 

Includi ng this introductory chapter that de fines the problem, states the objectives of the 

study and sets the hypotheses, the paper is organized in five chapters. A bri ef discussion of 

the rev ised stud ies is given in chapter two. Discussion about the data for the analysis , the 

variables expected to predict the duration of breast-feed ing and the methodology applied 

for the study are covered in chapter three. In chapter four, the results of the data analysis, 

diagnostics of the fi tted model and a thorough discussion of the results will lead liS to the 
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end or the study. The final chapter provides the conclusions and recommendations or the 

study. Finally, necessary figures are appended. 
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C HAPTER II 

LlTERAT IU: REVIEW 

Given the well known important consequences of breast-feeding on postpartum amenorrhea 

and birth intervals, on the one hand .. and in fant mortality, on the other, the subject of the 

determinants of the duration of breast-feeding is getting an increasing interest. Allhough the 

birth spacing effects, the child nutrition and health importance of breast- feeding have been 

very well documented, only few have attempted to examine the factors that determine breast­

feeding duration. The World Fertility urveys (WFS) conducted in countries '.vith low living 

conditions enabled researchers to obtain data to investigate the fac tors that detenninc the 

duration of breast-feeding. For instance, using breast-feeding data from WFS and 

Demographic and Health Survey (OI'IS) Trusell et al. (1992) found that education and 

residence (urban I rural) of mothers are the most im portant variables which influence the 

breast- feeding duration. The more educated and urban mothers were the most likely to be 

breast-feeding for shorter duration. Assessing the relationship among the difTerent 

determinants of duration of breast- feeding by considering works done in our country and other 

studies conducted in other countries is the subject of this chapter. 

2. 1 Studies in Ethiopia 

Yeshewamebrat (1995) studied the patterns of breast-feeding in a specific zone, zone I in 

Addis Ababa. She collected breast-feeding data 0 11 the tWO most recent bi rths (pcnultimate 
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and ultimate). Data on education level of the mother, contraceptive use, working status, parity, 

age, ethnicity, religion, husband 's level of educat ion, houschold income and sex. of the child 

were co llected to investigate the detcnninants of breast-feeding duration. 

One-way Analysis of Variance (ANOVA) was used to examine breast-feeding differentials 

independently by socio-economic and demographic characteri stics of mothers taking age (15-

24, 25-34 and 35-49) as the controlled variable. The relationship between education of 

mothers and duration of breast-feeding revealed lhal as the level of education increased, the 

duration of breast-feeding tended to decrease. Mothers with junior secondary level of 

education and above breast-fed 6 months shorter than who were illiterate. Similarly, mothers 

with junior secondary level of education and above breast-fed 5 months sho rter than those 

with primary education. It also decreased as education level of the husband increased. 

Duration of breast-feeding was shorter among working mothers. Working mothers breast-fed 

on the average for about 4 months shorter than their non-working counterparts. Increase in 

income tended to decrease the duration of breast- feeding. The association between 

contraceptive use and the breast-feeding duration was negative. The duration was found to be 

shorter for contraceptive users compared to non-users. 

The A OVA results showed no significant variation of duration of breast-feeding by ethnic 

groups. When the duration was examined in relat ion to religion, differences were not 

stati stically significant. The ANOVA results also showed a non-significant diffe rence of 

breast-feed ing duration by sex. of the child. Besides, there seemed 10 be inconsisten t pattern 

between the duration of breast-feeding and parity_ It may therefore be concluded that. these 

" 



variables were less important in explaining the variUlion in breast-feeding duration of the 

penultimate birth . On the other hand differentials due to education, work Sla lUS, contraceptive 

use and household income were found to be statistically significant. 

In the above bivariate analysis there was lack of estimati ng net effect of a particular variable 

on the duration of breast-feeding. To examine the nct effect of each explanatory variable the 

effects of other vari ables was controlled by app lying the multivariate analysis, Multi ple 

Class ifi cation Analys is. Among the vari ables examined in the analys is ed ucation was found to 

be the most important contri butor of the variation fo llowed by contracepti ve usc. The 

duration of breast-feeding of next to last child tended 10 be shorter for contraceptive user 

mothers, for working mothers, fo r mothers with higher levels of education and fo r mothers 

with higher household income. 

Yeshewamebrat (1995) used the life-table techniq ue to estimate the duration of breast-feed ing 

of the last birth. Whi le to examine the determinants of breast- feeding she considered the next 

to the last birth as there were censored observations for the last birth. 

In the 1990 National Family and Ferti li ty Survey conducted by the Central Statistical 

Authority, data on breast- feeding behaviour was also collected on sample basis. Ever-married 

mothers in the chi ld beari ng age (15-49 years) who had breast-fed thei r last chi ld were the 

source of info rmation on breast-feed ing. 
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The proportion of mothers who were still breast-feeding at 24 months and longer was higher 

among mral mothers than urban and among illiterate mothers than mothers with some 

education. Mothers with higher levels of education were less likely to practice prolonged 

breast-feeding. As the leve l of education of mothers increased the proportions of mothers 

breast-feeding fo r 24 months or more showed a decline. The proportion of mothers breast­

feeding for longer durat ion did not show a signifi cant dirrerence between working mOlhcrs 

and non-working mothers. 

The prevalence I incidence technique (number of children stil l breast-feeding at the time of the 

survey I the average number of births per month) was employed to estimate the mean number 

of mo nths of breast· feeding duration for last births. The average duration of breast· feed ing 

showed variation by soc io·demographic characteristics of the mothers. Mothers less than 30 

years old tended to breast· feed their children fo r longer period than mOlhers more than 30 

years old. With respect to education the average duration was shorter for mothers with higher 

level of education. The rural mothers tended to breast· feed their children for longer duration 

on average than their urban peers. There was no significant variation in average duration of 

breast·feeding by work status of the mother. 

Abdulahi ( 1990) examined the breast·feeding practices in Mettu, Alemaya and Add is Abab.1.. 

In his study ever·married mothers 15-49 years o f age were asked concerning the number of 

months they had breast· fed thei r last child . In each study area it was found that the mean 

length o f breast· feed ing, in months, increased as the age of the mother advanced. A positi ve 

re latio nship between durat ion of br~ast.feeding and age of the mother was observed. The 
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average duration of breast-feeding was lowest in Addis Ababa compared to the rural areas 

under study. 

2.2 Studies in other countries 

Adai r et al. (1993) used a hazards model to explore the relationship of soc io-demographic, 

bio logical, health sector and food industry practices on the duration of brcast-feeding in a 

sample of infants from Cebu Longitlldinal Heallh and Nutrit ion Survey. Thei r aim was to 

understand how the different factors affect breast-feeding in a large representative cohort of 

mothers in rural and urban areas of Cebu, the Philippines. Their analysis represented an 

advance in their abi lity to measure and model casuall y a full set of detemlinants of breast­

feeding behaviour. 

The included socio-demographic factors were infonnation on household composition and 

structure. work and assets, and on maternal educat ion and cultural background. Besides, 

variables indicating whether the mother had household help during the first six months after 

givi ng bi rth and whether the mother's spouse was present in the household were included. 

They also incorporated continuous variables indicating the mother's age and year' s of 

education and a dichotomous variable indicating infant' s sex, usage of pill and primiparity. 

Availability of modem conveniences such as a refrigerator, a gas or kerosene stove and water 

piped into the horne was also included. 
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Most of the socia-demographic factors produced expected resu lts. Urban residents. mothers 

with history of working in the modcm wage sector. mothers with bener cooking facilities, 

mothers with higher levels of education, mothers with hi red help for child care. mothers with 

no spouse present and primiparas were li kel y to breast-feed for a shorter time. Except for 

urban residence all of the vari ables were stat istically significant determinants of breast­

feeding. With increasing maternal age, the duration of breast-feedi ng was lengthened. Use of 

contraceptives decreased the duration of breast-feeding. They found no effect of infant's sex 

on the duration of breast- feeding. 

It was cited in TruseJl et al. (1992) that urban residence has the most consistent effect and has 

been found to be an important detenninant of breast-feeding behaviour in a number of studies. 

In most studies it is negatively associated with breast-feeding. Education of the mother is also 

an important predictor of breast-feed ing but with opposite effects in developed and 

developing countries. In many western countries educated mothers are more likely to breast­

feed and fo r longest, in many developing countries, educati on is negat ively associated with 

both in itiation and length of breast- feedi ng. 

Socio-economic status (often measured by husband' s education or occupati on) has similar 

negative effects on breast- feedi ng in developing countries. Other interveni ng variables that are 

frequentl y studied include the mother's age, parity, use of contraceptives and employment 

status. The mean duration of breast- feed ing increases with age and parity, though the age 

effects are stronger in populations in which mothers breast-feed for relat ive ly long periods. 

Mothers who use modern contraceptives arc less likely to be breast-feeding and morc like ly to 

15 



breast-feed for shorter duration. The evidence link ing a mother's work behaviour to breast­

feeding is less clear-cut. Though, it seems obvious that work , especially outside the home, 

would greatly affect the mothers abi lity to breast-feed, the evidence in thi s issue is 

inconclusive. 

Akin ct al. (1986) analyzed the data that came from national probability samples of mothers 

survey as part of the WFS program in Jordan, Tunisia, Yemen and Egypt. Among the 

variables incorporated in the studies were: mother's education level, mother's work status, pi ll 

usage, age of the mother, religion, sex of the child , husband's Icvel of education and residence 

status. 

Using the probit technique thcy dealt with cstimation of the delcnninants of breast-feeding. 

They found that work status variables (work ing and not-working) were very important for thc 

decision to continuc breast-feeding fo r a longer duration. Working away from home had the 

expected negative effect on prolonging breast-feeding. Urban residence appeared to be 

associated with a lower probability of breast-feeding for a long duration. But educat ion of 

parents did not show the expected strong negative effects on breast-feeding. Religion 

continued to play no role. Boys appeared to be breast-fed for longer duration. There was 

evidence ofa preference for boys in the Middle East. In all countries the probabi lity of longer 

breast- feedi ng increased with age of the mother. The use of contracept ive was not associated 

with decision to continue breast-feeding for a longer duration. 
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Residence was the variable most strongly associated with differences in breast·feeding in the 

Middle East countries. Urban residence was the only variable clearly associated with lower 

probabilities of ever breast·feeding and of continuing for a longer duration. Usc of 

contracept ives was the variable second in apparent importance associated with decrease in the 

likelihood of ever breast·feeding and 'of breast-feeding for a shorter duration (but did not have 

an effect beyond that). 

Diamond et al. (1986) analyzed the breast· feeding data of the Pakistan Fert ility Survey. The 

key variables in the analysis were place of residence (urban and rural), region (based on ethnic 

differentials), maternal literacy (as there was low levels of education in Pakistan years of 

education were not used), age and parity (I, 2·5 and 6 or more). Using the four explanatory 

variables described above the non·parametric proportional hazards models were fitted 

separately for urban and rural dwe llers. Each of the four explanatory vari ables included in the 

models was a useful predictor of dura~ion of breast· feedi ng. For literacy and age of mother the 

trends were simi lar for both urban and rural dwellers. But, there were some interesting 

variations for the other two explanatory variables. As one might expect, literate mothers 

tended to breast· feed for a shorter time than illiterate peers and the likelihood of a mother' s 

breast· feeding increased steadi ly wi lh her age, with mothers under 20 being twice as likely to 

wean as their peers over 40 at any given duration. The influence of a mother's region of 

residence varied according to whether she was urban or rural dweller. lothers having their 

first birth were more likely to be breast.feeding than lhose at higher parities regardless of 

whether they were urban or rural dwellers. At the higher parities there was some evidence of 

urban and rural variation. There was little difference in the propensity to wean at any parity 
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above one for urban dwellers, hut the rural dwellers at parities between two and fi ve were 

more likely to breast-feed than their peers at parities six and over. 

Smith and Ferry (1984) following the linear regression approach analysed the breast-feeding 

patterns of 28 countries in Asia, Africa and Latin America. The attri butes included were 

respondent's age, pari ty, residence, education, work experi ence, desire of another chi ld, usage 

o f contracepti ve and the child 's sex" There was an ove rall pattern of shorter breast-feeding 

duration among young and low parity mothers and longer duration among older and higher 

parity mothers. The mean duration of breast-feedi ng increased by several months from lhe 

lowest to the highest age or parity group. Urban migrants and li fe time urban residents breast­

fed for shorter duration than rural mothers. 

The mean duration of breast-feeding were higher fo r mothers working at home than away in 

most countries. Education was also highl y signifi cant, with better educated mothers breast­

feed ing for shorter duration than the less educated o ncs. Contracept ion usage appeared to have 

pronounced independent effect. In most countries the desire for additional children was 

associated with shorter breast-feed ing duration. Child ' s sex seemed to be essenti all y random 

in its effects. The evidence from the 28 countri es examined in their reports suggested that age, 

parity and residence influenced duration of breast-feeding rather strongly in most countries. 

Using a fertility study undertaken in rural Central Java Bracher and San tow ( 1982) analyzed 

the data to establ ish an overall paltcrn of breast-feeding. Each mother prov ided information on 

personal characteri stics such as age at marriage, age at confinement , parity, education, 
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contraceptive use and index of wealth. Using the proportional hazards model when they 

regressed breast-feeding on pairs of covariates the effects of all covariates except those 

defined on age at confinement and education disappeared. Once these two covariates entered 

the regression, no other variable provided statistical significance. 

Based on World Fert ility Survey for Sri Lanka Akin el a\. (1981) developed a probit model to 

find socia-economic and demographic factors that influenced breast- feeding. They selected a 

set of maternal, child and household characteristics. The selected variables for the analysis of 

determinants of breast-feedi ng were education, age, working status, religion, residence, 

husband's level of education, usage of pill , sex of the child, number of children in di fferent 

age-sex group, variables which descri be the general standard of li ving and socio-economic 

status of the rural population, ownership of refrigerator and toilet. 

With regard to variables that spec ifically relate to the mother: mother' s age, pill usage and 

mother' s education had a negat ive association with breast-feeding. Mother's work per se, did 

not appear to reduce breast-feedin g. Rather it was work away from home which seemed to 

interfere with breast-feeding, especiall y for extended breast- feedi ng. There appeared to have a 

negative effect associated with higher level of husband' s education. The four asset variables 

refr igerator, toilet, being a land lord and owning a farm land had a very clear negative impact 

on the decision to breast-feed. TIle family composition variables had very mixed and 

interesting results. The effect of young children was generall y negati ve while the effect of 

having older child ren to substitute for the mother in chi ld care or market work to cam income 
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facilitated it On the other hand, they observed no eITect of the chi ld ' s sex nor the mother' s 

religion on the duration. 

There was no stati sticall y significant d ifference in the impact of mother's work, education and 

the other factors between urban and rural areas. This was contrary to a common belief that 

work and educat ion, interalia, had diffe rent effects on breast· feeding in urban and rural arcas. 

From the cohort analysis orthe National Survey of Family Gro\\1h, Hirschman and Butler 

(1981) organized demographic and socio-economic differentials of the duration of breast­

feeding of first and second births among American mothers who breast-fed their infants. They 

studied the effects of social background variables on breast- feeding duration. EfTccts werc 

expressed as deviations from the mean duration of breast-fceding. Thc variables included 

were mother's birth cohort, religio-ethnic ity, farm origins, region of origin. educational 

attainment, region of current residence, wi fe's occupation and husband 's occupation. For 

second births, the length of breast-fecding of first birth was also incorporated. 

After controlling for the Icngth of breast-fccding of first birth, therc was no effect of birth 

cohort on the duration of breast-feeding of second birth. Religio-clhinic difTerential s were 

quite modest. Farm origins had a positive but modest efTect which was reduced for second 

births and even further after contro ls for other variables. For second births region of origin 

had negligible effects on duration. The effects of education showed a U-shaped pattern, but 

the strongest impact was for thc Icast educated, not for college graduates. The clTccts of 

region of current residence almost d isappeared in the comparison of net effects. Respondent 's 
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occupation and husband 's occupation generated only minor differences in the duration of 

breast· feedi ng. Mothers who have not worked, those in faml labours and private household 

workers breast-fed somewhat longer than average. The effect of mother' s working in a high­

status occupation (professional or manageri al ) or being married to a professional was 

negligib le. Net of all predicto r variables, the most signi ficant impact on durat ion of breast­

feed ing of second child was the length of breast-feeding or the first born. 

Jain et al. (1970) stud ied the interrelations between lactation and postporatum amenorrhea in 

Taiwan from the reports of married mothers who breast- fed their last child. They measured 

the respective effects of mother's age, parity, education and rural-urban residence in rel ation 

to duration of breast-feeding and postporatum amenorrhea. By excluding mothers who were 

breast-feeding at the time of the interview, they fitted a multiple regression model. Age was 

found to be much more important than parity for the lactation period. After adjusting for the 

effects of age and parity they found that mothers who were better educated and lived in cities 

breast-fed for shorter periods than \ .... ere the less educated and the rural mothers. Age had a 

positive net effect, and educat ion and urban residence had negati ve net effects on lactation. 

But, parity had no independent effect on lactation. 

2.3 Comments on the rC\'iscd studics 

In some of the studies having breast·fccding data with the exact duration time being unknown 

(censored observations) inappropriate stati stical models were used. In assessing the duration 

of breast· feeding, the variables were separately analyzed in some of the studies. Even though 
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the variables measure different length of durati on of breast-feeding. there exists a strong 

correlation among them. Therefore, undertak ing only uni variate I bivariate analysis may cause 

a problem and hence all the variables must be considered jointly in order to reduce the risk of 

not rejecting a false hypothesis. 

In the studies conducted in our country there were some drawbacks. In Yeshewamebrat's 

study birth was used to estimate the durat ion of breast-feeding and births lIsed to determine 

the factors which influence the durati.on referred to different bi rths (did not refer to the same 

bi rth). In the 1990 National Family and Fertility Survey only bivariate analys is was 

undertaken to describe the data collected on breast-feeding. Each variable was independently 

analyzed in relation to the duration of breast-feeding. But, without a multivariate analysis it is 

not possible to know which factor was more important. In Abdulahi' s analysis only the age of 

mothers who had stopped breast-feeding their last child was analysed (censored cases were 

ignored). 

Whenever we bui ld a statistical modeJ , it is important to examine the adequacy of the fi ned 

mode l. In none of the revised studies goodness-of-fit of the model and its predictive abi lity 

was checked before use. Thus, in this study examination of the fitted model for possible 

fa ilure wi ll be checked. The appropriate sl'atistical model wi ll be applied and we will 

emphasise in selecting the most appropriate model that best explai ns the duration of breast­

feeding and avo id the drawbacks appeared in some of the revised studies. 
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O IAI'TER III 

TH E DATA, VAIUAIlLES AND 1ETHODOLOG Y 

The study area is urban Addis Ababa, which has six zones and 27 lI'erelills. The lOla I number 

of urban kebefe is 305 and the number of rllral fa rmers assoc iations is 23. OUI of the six zones 

onl y two have rural parts. There is 110 wereda that is entirely rural and the number of weredas 

that have rural parts is only fi ve. 

Urban Addis Ababa is selected as the study area, mainly due to the availabi li ty of a wide 

variety of artificial means for feeding infants within the metropoli tan and this has an influence 

on the duration of breast-feeding. Besides, the urban female population of Addis Ababa is 

heterogeneous in terms of socia-demographic characteristi cs, which may also afTect the 

duration. In this chapter the data used for the analysis, the variables included in the study and 

the methodology used to analyse the data are discussed. 

3. 1 T he Da ta 

The data fo r the study were obtained from the 1995 Fertili ty Survey of Urban Addis Ababa 

carried out by the Central Statistical Authority. The survey was designed to provide data on 

fe rtili ty and related characteristics of the population of Urban Addis Ababa. Data on brcast­

feeding practices were also collected. The prime target of the survey were womcn aged 15.49 
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years residing in convent ional households. In the survey more than 2,000 women were 

addressed. Residents of collective quarters and the homeless were not covered. 

A two-stage sample design was used for sam pic selection. lVere(/as were treated as strata. 

Enumeration Areas (EAs) and conventional households fonned the primary and ultimate 

sampling units, respectivel y. Ollt of 2,347 EAs of urban Addis Ababa, 54 were sampled. The 

total sampled EAs were proportionall y allocated to were(/as and within each were(/a the 

sampled EAs were selected using probability proportional to size, size being number of 

households obtained from the 1994 census map work. From within a se lected EA, 30 

households were selected using systematic sampling technique. All women aged 15-49 in the 

selected households were then interviewed. 

When complex survey designs - su,:\,cys involving clustering, stratification and multistage 

sampling - are used and the sample is sma ll , the estimates and test results based on the Cox's 

proport ional hazards model may be unreliable. Consistent estimators are obtained by 

appropriately weighing the observations. However, data from large-scale surveys such as the 

data under consideration produce reliable results, because for large samplcs asymptot ic 

properties of the estimators remain unchanged (Lehtonen and Pahkincn, 1995). 

3.2 Limitations of the study 

The study has some limitations, which should be noted, since Lhey may affect our results and 

their interpretation. To mention the main ones: 
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(i) Important measures of breast·feeding behaviour, whether the infant was exclusively (full ) 

breast-fed or partial breast- fed (which identifi es the extent of breast milk relative to other 

milk, formula, so lid foods, etc.) cannot be addressed with the available data . The 

necessary quest ions to make a clear di stinction between these two types of breast-feeding 

were not included. Thus, in our analys is the duration of breast-feedi ng includes both types 

of breast-feeding. 

(ii) As the survey was focused on fertility and family planning practi ces biological. health 

sector and food industry factors which might affect thc duration of breast-feeding were not 

incorporated in the survey. Income of the household and sex of the last ch ild were not 

included. We should bear this in mind in interpreting our results. Had we excluded 

important factors, which are not independent of those we have included, their omission 

would bias the results. However, we believe the avai lable data include a sufficientl y broad 

range ofsocio-dcll1ographic factors (the factors which we want to examine) that innuence 

the breast-feeding duration. 

(iii) The work status of a mother was classified into working and non-working groups. In both 

groups several analytically desirable categories are lumped together. However. this is not 

expected to produce serious biases in the results. 

( iv) Some of the variables (such as working status, level of educati on. etc.) could have 

changed between birth and intervicw. But, as it is not a cohort study detai led in formation 
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on such lime varyi ng explanatory variables is not available . Thus. OUf model is 

constrained by the assumption that the efTect of each covariate is constant over the entire 

range offai lure times (lhe validity of lhis assumption is to be checked). 

(v) Although one of the important factors that influence the brcast.feeding practice is where 

the mothers grew up, the explanatory variable birth place of the mother i.e. urban or rural 

was used to see the effect of the soc ial and physical environmen t of the mother's 

chi ldhood. When interpreting thi s sensit ive variable it is on the assumption that mothers 

who were born in rural or urban areas had spent their childhood in the arcas where they 

were born. 

3.3 Variables of interest 

3.3.1 The dependent ,'ariab le 

In the survey information on breast-feeding was collected for the last birth . Mothers 

answering ' Yes' to the question ' did you breast-feed your last child?' were asked , ' How many 

months?' A specific question was also asked to ascertain whether a mother was ' still breast­

feeding' at the time of the survey . The duration of breast-feeding o f the last child, measured 

by the months of breast-feeding is the dependent variab le in our study. 

The restriction to the last birth is imposed as, in a country like Ethiopia where registration of 

vital events is nearl y absent, the accuracy of informati on on past events depends upon the time 

of their occurrence. The more recent the occurrence of an event the more likely the 
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information is accurate. Breast- feeding pattern of the last child is chosen. as it is morc likely 

to be accurate ly recall ed fo r the morc recent birth. Thus, using the collected data the duration 

of breast-feeding of the last chi ld and its socio-demographic dctcnninants are studied on 

retrospectively reported duration of breast-feeding fo r weaned chi ldren, along the censored 

duration of breast-feeding for children sti ll being breast-fed at the time of the survey. 

The retrospecti ve data for duration of breast-feeding of the last child showed that there is a 

tendency to report duration in multiples of six months. Although the pnllcm at those ti me 

points may suggest digit preference, it may also refl ect cullural norms of breast-feeding. For 

instance, when mothers in Zone One of Addis Ababa were asked to indicate thei r attitudes 

toward the duration of breast-feeding it was found that about 48% and 36% responded a 

duration of 24 and 36 months, respecti vely (Yeshewamebrat). This shows that the trad ition 

seems to be breast- feeding fo r a duration of thi s length and thus it cannot totally be attributed 

to d igit preference. 

A mother who breast-fed her last chi ld is taken as the uni t of analysis. To examine the 

association between the values of certain ex planatory variables and the duration of breast­

feeding the primary response variable is the time, in months, from start ing breast-feeding the 

last child until di scontinuation. Some of the mothers had not weaned by the time the survey 

was conducted and so these mothers contribute right censored duration times. The coding of 

the variable ' duration status' of a mother is such that a zero value of the variable denotes a 

censored observation (mothers who were still breast-feeding at the time of the survey) and 

mothers who had weaned befo re I on 36 months are given the value one. The study ru le call ed 
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for the breast-feeding behaviour to be documented for a period of 36 months ( 

Yeshewamebrat, Akin et al. 1986 and 198 1, Diamond ct al. 1986 and Jain ct al 1970). Thus. 

mothers who had breast-fed thei r last child for more than 36 months (3 years) arc right 

censored and are given the value O. 

In the study of socio-demographic determinants our interest is in the duration of brcast­

feeding for those mothers who breast-fed their last child. Since the duration of breast- feeding 

can be truncated by the death of the child the influence ofmonal ity on breast-feeding needs to 

be distinguished from that of socia-demographic characteristics of the mother. Mothers who 

weaned due to the death of the infant arc thus excluded from the analysis. Therefore, we 

restrict our final analysis to children who survived till the time of the survey. 

3.3.2 The exp lanatory varia hies 

The explanatory variables or covariates included In the study can be classified into two 

categories: 

(i) Demographic factors: includes variables such as the age of the mother and the birth order 

of the last chi ld (parity) 

(ii) Social factors: includes variables like binh place of the mother, ethnicit}', rel igion. marital 

status, work status, contraceptive usage, status of continuous residence, behaviour of 

breast-feeding for the previous child, education level of the mother and the husband. 
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To avoid errors ordered catego ri es arc imposed on these pred ictor variables and for the 

purpose of making comparisons. A dummy variable coding scheme is used to represent 

dichotomous variables such as binh place, continuous residence, marital status, work status, 

contracept ive usage and whether or not the previous chi ld was breast·fed. The variables with 

their correspond ing categories are presented in the table be low. 

Table l . Variab le Description 

Variable Variable Label Category 

agecat Age of the mother In completed years 

1: 15-24 years 

2: 25-34 years 

3: 35-49 years 

pareat Birth order orthe last child 1 : 1 it 

2: 2M_5th 

3: 6th or morc 

motbirpl Birth place.o r lhe mother 0: urban 

1: rural 

con res Is the mother a pennanent 0: No 
-

resident in Addis Ababa? I : Yes 

ethnic Ethnicity of the mother I : Amhara 

2: Oromo 

3: Gurage 
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Variable Variable Label Category 

4: Others 

religion Rel igion of the mother I: Onhodox 

2: Muslim 

3: Others 

maril Marital status of the mother O:Widowed I Divorced 

I :Marricd I Living with 

aman 

working Work status of the mother 0: Not. worki ng 

I : Work ing 

contrace Contraceptive usage of the 0: never used 

mother I: ever used 

ptbreast Was the previous ch ild breast· 0: No 

fed? I: Yes 

cducatio Educational level of the mother I: Li teracy Program I 

Non·Formal 

2: Primary IJunior High 

School 

3: Senior High School I 

other higher education 

hus edu Educational leve l of the husband I: - Li teracy Program I 

I Non·Formal 
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Variable Variable Label Category 

2: Primary IJunior High 

School 

3: Senior High School I 

other higher educati on 

3.4 M ethodology 

The analysis of factors that influence the duration of breast-feeding is statistically complex. In 

the standard linear regression model 

Y = A' X + E I P . I I 

where Y
I 
is the obst:fved number of months the child is breast-fed, X I is a px I vector o f factors 

that influence the dec ision, P is a px 1 vector of regression coeffic ients, and &, is a random, 

unobserved disturbance term. Under standard condi tions, we assume £, to be an independent, 

identicall y di stributed random variable with zero mean and constant variance. I f thi s is true 

and if £, and XI arc independent, the Ordinary Least Squares (OLS) method provides the best 

linear unbiased estimator for p. 

Unfortunately, the data do not behave in such an ideal manner for twO reasons. First. V I can be 

truncated by the dale of the in terview in the ease of the last binh (open interval since that 

could still be breast-feeding). Thus we observe the correct duration of breast-feeding only 
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when the mother stops breast-feeding before the interview. If at the time of the interview the 

chi ld is still breast-fed, we cannot know how much longer thi s will continue. The effect of this 

truncation is that OLS estimation cannot be used because the dependent variable is not 

observed for a substantial port ion of the data (31.78%). 

The digit preference problem common in retrospective survey data also precludes the use of 

Ordinary Least Squares as a workab le estimat ion technique (the data revealed a strong 

tendency to round towards 6 months digits al though this might also be due to the nonnal time 

of weaning). Statistically if there is a di git preference it means that X, and 1;, arc likely to be 

correlated. If we ignored the correlation between X, and ~ and used the Ordinary Least 

Squares regression method, the resulting estimates of p would be biased and inconsistent 

(Akin et al. 1986). The results of any analysis of the determinants of breast-feeding based on 

sllch estimates (common in the literature) would be thus highly suspect. One solution to the 

above two statistical problems involves reformulating the continuous variable, durat ion of 

breast-feeding as a discrete variable. Data on the occurrences of a point even t can frequently 

be analyzed effectively by logistic or other techniques for such binary response variables. 

However, these methods do not always make fuJI lise of the avai lable data. In survival 

analysis (also called failure time analysis or event time analysis) we analyze the time to the 

occurrence of an event as well as the fact of its occurrence (Hinkley et al. 1991). 

Allison (1984) also stated that although event histories are ideal fo r stud ying the causes of 

events, they typically possess two features - censoring and time varying explanatory variables 
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- that create major problems for standard stati stical procedures such as multiple regression. 

The attempt of applyi ng standard methods can lead to severe bias or loss of infomlation. 

Thus, the methods of survival analys is are used to study lhe association between explanatory 

variables and the duration of breast-feeding of the child by the last birth. 

3.4.1 Preliminary ana lysis techniques 

The term survival data is being used .in the context of measuring the durat ion of time from a 

well -defined time ori gin until the occurrence of some particu lar event or end point. The lime 

taken from the starting point 10 the occurrence of an event is usually represented by the 

random variable T whieh is assumed to be a non-negative random variable; it is called the 

Survival Time or Failure Time. ,The realizations generated for the random variable Tare 

referred to as survival data. 

For a sample of n independent ind ividuals, the observed data in survival analysis, arc often 

represented by the pair (tjp) j= I ,2, ... ,n where lj is the time an ind ividual is known to have 

survived before the event and OJE to, I} is an indicator of failure, assuming values of OJ = I if 

the event of interest is observed at I) and oJ= 0 if the event is right censored at time tJ (event on 

yh individual has not occurred up to time tJ). 

In most areas of stati stics, stochastic models for random variables are expressed in tcnns of 

densities and distri bution functions. In survival analysis the equivalent functions are 
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survivorship and hazard functions. The survi vorship function denOied by (t) is defined as the 

probability that an individual survives from time origin to some time beyond I (t>0) that is 

given by 

S(I) = P[T>IJ = I-F(I) 

where F(t) is a distri bution function of T. A graphical presentation of S(t), called the survival 

curve, is a continuous function defining the surviva l ratc at any time after zero. The median 

survi val time and other percentiles can be found using th is curvc. As survival lime 

di stributions have skewed distributions the mean is not an appropriate measure of central 

tendency. 

The hazard function of survi val time T,h (I), represents the instantaneous or relative failure 

rate for an individual who has survi ved to lime 1. It is defined as the limit of the probability 

that an individual fai ls in a very short interval, t to t + dl, given that the individual has 

survived to time t. 

The hazard function h(t) is thus give n as 

11(1)= lim • ..., P(I ~ T < 1 +dl / T ~I ) / dl 

Most of the survival analysis focuses only on one o f the above l WO functions as there is a 

re lationship between Set) and h(t) expressed as 

h(I)= 1'(1)/5(1) = -d logS(I) / dl 
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where f(t) is the probabi lity density function of T. If one of the two is given the other is 

obtained and vice versa. Mostly the hazard function is preferred for its convenience in 

incorporating the covari ates in regression models (Lee. 1980). 

As a preliminary anal ysis, the survival and hazard funct ions can be estimated from the 

observed survival limes lIsing the Kap lan·Meier method. This method docs not require 

speci fic assumptions to be made abOllt the underl ying distribution of the survival times, that 

is. it is non·parametri c. To apply the Kaplan·Meier method suppose failure and censored 

times { t l'~""'t,.} are known on n independent individuals in a random sample. Let 

~1)'~2)""'~')' r :::; n, be the di stinct ordered failu re times observed among the n individuals and 

let dj G= I,2 •... ,r) be the corresponding number of failures with d
J
::2: 1. The number nj of 

individuals at risk is the number of individuals actually observed when fai lures occur, i.c. the 

number of individuals who have eith.er failure or censored times greater than or equal to iu), 

then probability of survival at time tu)' p(t{jy is estimated by 

Then Set), the survival probability beyond timc tm, is estimated by the product 

S(/ ) =n",,. (n, - dj ) I ", 

S(r)only changes at time points t{j) , j= I,2, ... ,r when at least a failure occurs. The 

corresponding graph of Set) versus t is thus a step function. The approximated standard error 

or S(/ ) is 
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S.e.{ S(I) }=[S(I)] for ~l S t < ~'I) k= I.2 , .... r 

Details of the expressions arc given in Collet ( 1994). 

If the hazard function is assumed to be constant between success ive fai lure limes. the hazard 

per unit time (risk of failure for that time) is found by dividing the ratio of failures at that time 

to the number of ind ividuals at risk at that lime by the time interval. Thus, if there are dj 

fai lures at the j lh failurc time tal' j :::: 1 ,2 , ... ,r and n
J 

at ri sk at time 1:0>. the Kap lan-Meier estimate 

of the hazard function in the interval ta)1O ta ' l) is given by 

The survivor function of two or more groups of subjects that di ffe r by a given characteristic 

can also be compared. Comparison of a survivor function of indi viduals in different categories 

of a given factor can be tested using the log- rank test (also known as the Mantel-Cox tcst). 

Here we want to test whether the estimated survivor function for each category that were 

found using the Kaplan-Meier procedure arc the same or not. That is to check whether the 

different categories of the factor affect the survival time or not. The null hypothesis is typified 

by the hypothesis, which specifics that there is no difference between two or more groups. 

Thus. if there are m categories for a given factor the null hypothesis to be tested at a 

preassigned level o f significance a is 
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H, : S,(I}: S,(I)= ... - S. (I) for all I 

against the alternative hYPOlhesis that there arc at least two groups with different survival 

curves. That is the hazard of fai lure at any given time for an individual in one group is 

proportional to the hazard at thaI lime for an individual in the other group. 

Suppose there are r di stinct failure times ~1)<~2)< ... <t(.), ac ross the m categories, and a l time luI 

, dkj ind ividuals in group k fail for k= 1,2, ...• m, j=1,2 •... , r. Also suppose that nlq individuals 

are at risk of failure in the kth category j ust before time \U). and consequentl y. at time 1m 

There are dj = Em """ I dkj fai lures in total out of Ilj =:Em 
1 IlkJ individuals at ri sk. Under the null 

hypothesis, the probability of fai lure at time 1m does not depend on the category that an 

individual belongs. The probability of failure at time lu) is dj / "i ' Multiplyi ng this by nkJ gives 

the expected number of failures in the category k under the null hypothesis, that is, 

To combine the infonnation from the failure times and get an overall measure of deviati on of 

the observed values of dkj from thei r expected values, we sum the differences dkJ • ekJ over the 

total number of failure times, r and the resulting log· rank stati stics is 

Uk = rr j _1 (d,,· e\J) for k= I,2 •... ,m·1. 
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These quantities are expressed in the fonn of a vector with mol components, denoted by 

with corresponding variance-covariance matri x VL as given in Coll ct (1994). To test the null 

hypothesis, we usc the test statisti c 

which has a ch i-square di stribution with m-\ degrees of freedom under the null hypothesis. 

3.4.2 Cox regression 

The Cox regression mode l is used to examine the effect of a variety of factors on weaning 

probabil ities at various duration time leve ls. Cox regression model is similar to the well 

known regression model in that w~ predict a dependent variable (length of lime to the 

occurrence of the event) as a func tion of a sct of explanatory variables. However, unlike the 

ordinary regression model, Cox regression model can be used for data that contain censored 

observations. 

Unl ike the logistic regression model in which the dependent variable takes the value I if the 

event has occurred and 0 if it has not, the Cox regression takes into account the fac t that the 

probabi lity of experiencing an event differs with duration of exposure to ri sk. The Cox 

regression allows us, for instance, to treat two mothers who have identical scores in the 

explanatory variables except that one was breast-feeding her last child for 12 months and the 

other for only 6 months differentl y. 
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3.4.3 The Cox proportional haza rds model 

If data on additional variables were also collected for each individual enrolled in the study, the 

data would be represented by the triple (1),OJ'Xi) j = 1,2, .. _,n where the additional XJ=(x 1 • x~. . , , 
.. " xpj)' is a vector of known explanatory variables for the f ir. individual. When covari alcs arc 

considered in a survival anal ysis there may be covariales wh ich are time dependent, that is 

thei r val ue may vary during tbe study period and the rat io of the hazard rates for two or more 

groups may not be constant over time. However, in our case we have covari ate information 

only althe time orthe survey. Thus, it can be assumed that the ratio o rthe hazards for twO or 

more groups to be a constant for all time points. This assumption is known as the assumption 

o f proportional hazards. The log-minus-log (LML) plot, a useful plot for assessi ng whether 

the base line hazard func tions are proport ional is used to test thi s assumption CMarubini and 

Valsecchi, 1995). 

When the dependent variable is the cumulati ve surv ival funct ion, I.e. the proportion of 

individuals 'survivi ng' at time t, the model is 

S(I, X;)~ [S,(I)]'''''''/ fo r j= I,2, ... ,n 

where SoCt) is the baseli ne survival function and P is a px I vector of regression coefficients. 

The baseline survi val function is similar to the constant term in multiple regression. It is the 

reference value that is increased or decreased depending on the values of the explanatory 

variables and thei r relationship with the dependent variable. Variables with posi tive 
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coeffic ients are assoc iated with decreased survival times while variables with negative 

coefficients are associated with increased survival times. 

The Cox regression model defined above can also be written in tenns of the hazard function . 

This model assumes that the hazard func ti on fo r fai lure time t for an individual j wi th 

covariate vector Xj included in the study is 

h(l, X,)=h,(I)cxpCP' Xl) for j = i ,2, .. ,n 

The arbitrary non-negative unspecified baseline hazard function, ~(t) is a function of time(t) 

only, not dependent on covarialcs and assumed to be the same for all subjects. The Cox model 

expressed in terms of the hazard function is called the Cox proportiollullt llZll rtis model. 

The cox regression model is not a fully parametri c model since it does not spec ify the foml of 

ho(t). It does, however, speci fy the hazard ratio for any two individuals with covarialc vectors 

Xi and Xj' i:;o!;j , and thus it is defined as a semi-parametric model. The funct ion exp(j3' Xj ) is a 

function of the values of the vector of explanatory variables for the jth individual. This 

function can be interpreted as the hazard at time t for an individual whose vector of 

explanatory variables is Xj relative to the baseline hazard function (hazard function for an 

individual for whom the values of all the explanatory variab les that make up the vector Xj are 

zero). 
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3.4.4 T he para meter estima tion and interpretation 

Since the functional fonn of 110(1) is unspecified, it is nOI possible to use an ordinary likelihood 

to estimate the regression coefficients. Thus. the Cox's partial likel ihood func ti on which is 

di scussed below is used in the analysis. 

Consider a sample of n indiv iduals with r disti nct failures and the observed ordered failu re 

times be 1(1) < 1(2)< ... <1(.). so that 10J is the jib ordered fail ure time. LeI R(ltiJ be the SCI of 

individuals who are at risk at time I(j) and Xj be a vector of covarialcs of the individual who 

fails at lu), The probability that an in~ividual with covariatcs X fails in a small interval (t,1 + 

dt), given the set at ri sk at ti s h(t, X)d t. Thus, on the condition that one individua l is observed 

to fail at luI' the probability that it is an individual with covari ales Xj is 

h{/(j» XJ )dl 

Lh{l(j), x /)dl 
/dl(I'II ' 

The function describing the failure pattern is the product of r terms. Thus the relevant 

like li hood function for the proportional hazmds model is given by 

h(i (j), x j )dl 

"L h{l(j),x/)dl 
/dl(lljI) 

For the data consisted of n observed. survival times let &j be a censoring indicator which is 

zero if the j'" survi val time is right censored. and unity otherwise. The above likelihood 

function thus can be expressed in the form 
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And the corresponding Log-l ikelihood function is 

The P parameters in the proportional hazards model can be obtained by maximizing the Log-

li kelihood function using the Newton-Raphson procedure which can be handled by the SPSS 

software . The likelihood function used is not a true likelihood since it does not make direct 

use of actual censored and uncensored survival times. Thus, the estimated P parameters are 

usuall y call ed the maximum partial likelihood estimates. 

The proportional hazards model for survival data assumes that the hazard functi on is 

continuous, and under thi s assumption, tied survival times are not possible. However, the 

survival times are usually recorded to the nearest day, month or year (in this study to the 

nearest month) and so tied survival times can ari se as a result of thi s rounding process. In 
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o rder to accommodate the case of tied observations, the above partial like lihood function has 

thus to be modified. Details o f the method o f pan ia l likelihood with tied observations arc 

given in Kalbneiseh & Prenti ce ( 1980) and Collet ( 1994). 

When individuals fa ll into one of In groups, m ~ 2 which correspond to categories of an 

exp lanatory vari able, the groups being indexed by the levels of a factor (in our stud y the re are 

on ly factors which take a limited set of values) . Under the proportional hazards model , the 

hazard func tion fo r an individual in the kth group of the factor is given by 

where Yk is the effect due to the kill level of the factor, and ~(t) is the baseline hazard function. 

Usually, we take Yl=O so that the baseline hazard function corresponds to the hazard of fa ilure 

at time t for an individual in the fi rst group. The ratio o f the hazards at time t for an individual 

in the kth group, k ~ 2 relati ve to an individual in the first group ( reference group) is then 

exp(Yk). Thus, the parameter Yk is the logarithm of thi s relative hazard given as 

Yk = log (" • (i )] 
" (I) • 

The coefficients of the explanatory vari ables in the model can thus be in terpreted as 

logari thms of the ratio o f the hazmd of fa ilure to the baseline hazard . A model which contains 

the terms Yk, k= 1,2, ... , III with YI = 0 can be fitted by defin ing m· 1 indicator variables 

X2' X1' ... • X
m

• Fining thi s model leads to estimators /I,y'·l ' ...• /. with their correspond ing 

standard errors. The estimated logarithm of the relativc hazard for an ind ividual in group k, 

relati ve to an individua l in group 1 is / l· 
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If the hazard ratio relati ve to the level o r a ractor other than the fi rst (rderence catcgory) levcl 

is needed the hazard runctions ror indi viduals at leve l i and k or the factors arc respectively 

exp(Y,)ho(t) and exp(yJI\,(t), and so the hazard ratio ror an individual at Icvcl i relati ve to the 

one at level k, is exp(Yi-yJ. The log ha7..ard ratio is then Y,-Yk which is estimated by {,-yAk' 

3.4.5 Variab le select ion procedures 

To determine on which o rthe explanatory variables the hazard function depends, a number or 

different models will need to be fitted and the results compared. The s it uation where all 

explanatory variables are on an equal foo ting is considered with the ai m to identi ry subsets o r 

variables on which the hazard function is fitted and to bui ld a model that excludes the 

variables that do not appear to be good pred ictors. Many possible combinati ons of terms 

paying due regard to the hierarchic pri nciple (when a model contai ns an interaction tenn, the 

correspond ing lower order terms should al so be included) are considered. Comparisons 

among a number of possible model s were made on the basis of the Akaikcs Information 

Cri teri on (AlC) given as 

Ale = -2 Log L + aq 

where Log L is the logarithm of the maximized likelihood, 

q is the number of unknown P parameters in the model and 

a is a predctenn incd constant (usuall y taken to be between 2 and 6). 
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The smaller the value of the Ale. the better the model. Its value wi ll tend to increase " hen 

unnecessary terms are added to the model. The choice (1"'3 is equi valent to using n 5% level 

of significance in judging the difference between the val ues of·2 Log L for two models. This 

is the value of (1 recommended for general use. 

The automatic routines for variab le selection have a number of disadvantages: 

(OThey lead to the identification of one particul ar subset, rather than a set of equall y good 

ones. 

(ii)The subsets found by these routines often depend on the variable selection process that has 

been used, i.e. whether it is fo .... vard selection, backward elimination or the stepwise 

procedure. 

(iii) Generally they do not tend to take any account of the hierarchic principle. 

(iv)They depend on the stopping rule that is used to determine whether a teml should be 

included in or excluded from a model. 

Thus, the automatic routines have a limited role in model selection in survival analysis 

(Co llet, 1994). Instead of using automati c vari able selection procedures, the following general 

strategy fo r model selection was used: 

I. First, models that contain each <? f the variables was fi ned one at a time. To detennine 

which variables on their own signi fi cantl y reduced the values of ·2 Log L. the values of 

thi s stati stic for the models were then compared with that for the null mode l. 
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2. The variables which appeared to be important from step 1 were then fillcd. In the presence 

of certain variables, others may cease to be important. Thus, those variables which did not 

significantly increase the value of -2 Log L when they were omillcd from the model "ere 

discarded. The change in the value of -2 Log L when each vari able on its own was omillcd 

from the set was computed. Only those that led 10 a significant incrcase in the value of-2 

Log L were rctained in the model. Once a variable was dropped, the efTect of each of thc 

remaining variables in tum were also examined. 

3. Variables which were not important on their own and were not considered in Step 2, but 

which became important in the presence of othcrs (reduced the AIC significantly) were 

added to the model from Step 2 and are retai ned in the final model. Interactions which 

seemed important and satisfied the hi erarchic principle were also examined. 

4. Final ly, it was checked to ensu~e that no tenn can be omitted without significalllly 

increas ing the value of the Ale , and, that no lenn not included signifi cantly reduces the 

Ale. 

3.4.6 Model checking 

After a model has been fitted to an observed set of survival data, the adequacy of the fitted 

model should be investigated. Here in the assumption of a Cox regression model the adequacy 

of the fitted proportional hazards model has to be assessed. This can also be checked by 

examining the martingale residuals. 

The Cox-Snell residua l for the jill individual.j = 1.2 .... ,n is given by 
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' oj = exp(b'x,)H, ·(I,) 

where l-Io"(tJ) = .log(So"(t,» is the estimated cumulative baseline hazard function at time ~ . the 

observed survival ti me of that individual , and b is a vector of estimated parameters. The Cox­

Snell residual is thus just the estimated cumulative ha7.ard . The censored observations lead to 

residuals lhat cannot be treated the same as residuals from uncensored observations. 

Therefore. the Cox-snell resid uals need modification to take an explicit account for censoring. 

Thus, the martingale residual (modified Cox-Snell residual) for the j ib individual is of the form 

f Mj= -ft ; for censored observations 

f Mj = 1- rt j for uncensored observations 

The marti ngale residuals arc s imilar to residuals encountered in linear regression analysis. In 

large samples they are uncorrelated wi th one another and have an expected value of zero. 

However, the martingale residuals are not symmetrically distributed about zero. Plots of the 

mart ingale residuals against the val ues of the ex planatory variables or the linear predictor 

score (X'P), wh ich is the sum of the products of the coeffi cients and the variables fo r a case, 

are useful in detecting any violations of the proportional hazmds model. If most of the points 

in the plots fall in a horizontal band around zero. then the fitted model is taken as satisfactory. 

The plot of the martingale residuals against the lincar predictor score would al so be used for 

checking the presence of an outl ier observation. 
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To identify innuential observations that significantl y affect the estimates of the coefficients, a 

stati stic wh ich estimates the change in the l ' coefficient with and without a case called Dflx::ta, 

computed fo r each case is used. Cases with outlying values for Dfbcta are idcnlificd as 

inn ucntial observations and have to be examined. The graphical plot of Dfbe ta against the 

case identification is used fo r thi s purpose. 
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CHAPTE III V 

RES LTS AND DISC SSION 

This chapter presents rcsuhs of the analysis of the data. On the basis of the objectives of the 

study. the data analysis among others comprises estimation of the preva lence and durat ion of 

breast-feeding of the last child in urban Addis Ababa. Undertaking compari sons between 

different levels of a factor and examination of the soc io-demographic variables which arc 

expected to jointly affect the vari at ion in the durat ion of breast- feed ing of the last ch ild arc 

al so di scussed in this chapter. 

After editing the dam- univariate, bivariate and multivariate stati stical techniques were 

employed. Using the Kaplan-Meier estimate, uni variate analysis on the duration of breast­

feed ing was made. Bivariate analysis based on the log-rank stati stic served as a preliminary 

investigation of each variable's relationshi p to the duration of breast-feeding of the last chi ld 

be fore the appropriate model was lilled. As the breast-feeding durat ion of a certai n proportion 

(3 1.78%) of mothers was censored, for the simultaneous examination of the fac tors the Cox 

regression model was employed. 

4.1 Results of Ihe un iva ria Ie an :'lys ~s 

Prevalence of breast- feeding of the last child may be defined as the proportion of mothers who 

practi sed breast-feeding their last child irrespect ive of the dural ion. In our sllldy it was found 
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to be 95%. Using the Kaplan-Meier technique, the probabi lity of weaning for mothers \\ho 

breast-fed their last child at vari ous duration was estimated. Estimates of cumulative survival 

probabili ty based on thi s method were 0.7643 (s.e.=0.014I ), 0.5058 (s.e.=0.0178), 0.1542 

(s.e.=0.015 I) and 0.02 18 (s.e.=O.OO'8 I) fo r months 6, 12, 24 and 36, respectively. The 

corresponding estimates for the months I up to 36 arc presented in table 2. 

Table 2. Kaplan-Meier estimates of tile duration of breast-feeding o f the last ch ild in urban 

Addis Ababa 

Time Cumulath'c Standard Time Cumulative Standard 

Survival error Sun'i,'al error 

I 0.9505 0.0063 17 0.4426 0.0181 

2 0.9268 0.OQ84 18 0.3952 0.0182 

3 0.8912 0.0101 19 0.3869 0.0182 

4 0.8473 0.0118 20 0.3852 0.0182 

5 0.8259 0.0125 21 0.3834 0.0182 

6 0.7643 O.OJ.II 22 0.3798 0.0182 

7 0.7413 0.01-16 24 0.1 542 0.0151 

8 0.7103 0.0153 25 0. 1523 0.0150 

9 0.6769 0.0159 26 0. 1 3~5 O.OIU 

10 0.6531 0.0163 27 0.1255 0.01-11 

II 0.6274 0.0167 28 0. 11 22 0.0138 

so 



12 0.5058 0.0178 29 0.1 0 12 00/35 

13 0.50 15 0.0179 30 0.0399 0.0101 

14 0.4676 0.0180 3 1 0.0363 0.0098 

15 0.4585 0.0180 32 0.0290 0.0091 

16 0.4554 0.0180 36 0.02 18 0.0081 

The median was found to be 14 months (s. e.=O.58) showing that 50% o f the mothers were 

breast-feeding their most recent child until at most the child was 14 months old. While the 

remaining 50% breast- fed their last child for morc than 14 months at the lime of the survey. 

A certain proportion of continued breast-feed ing is evident from the pattern of the cumulative 

survi val function. About 2.18% o f the mothers continued to breast- feed thei r last child up to 

36 mont hs. Thus, from the survival analysis o f the d urati on of breas t-feeding of the last child 

it can be stated that weani ng is a slow process fo r some o f the mothers. 

The first quartile, QI = 7 months (s.c. - 0.39), locales the month at which 75% of the mothers 

conti nued to breast-feed thei r most recent child was at the age of 7 months. Whil e the uppe r 

quartile, Q3 = 24 months (s.e.=O.13) , shows the month at which 25% of the mothers conti nued 

to breast- feed thei r last chi ld was at the age of 24 months. The scmi-interquarti le 

range(SIQR) was found to be 8.5 months .Thus, it seems that there is a wide variation in the 

duration o f breast-fcc ding in the study area. 
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4.2 Bivariate find ings 

For each level of the factor in the study survival functions were computed. To examine 

whether a given variable has an effect on the duration of breast· feeding a log·rank les t was 

undertaken. The null hypotheses that the survival fu ncti ons arc the same for the different 

groups of the predictor variables were tested using the log-rank stati stic and the results of the 

test are given in Table 3. 

Tab le3 . Test statistics for testing equal ity of survival functi ons 

Variable Log-rank df significance 

statistic 

con res 1.64 1 0.2002 

motbirpl 44.49 1 0.0000 

eduactio 14.03 2 0.0000 

ethnic 5.54 , 
0.136 1 J 

re ligion 1.8 2 0.4059 

marit 0.19 1 0.6640 

ptbreast 1.3 1 0.253 7 

contracc 19.88 1 0.0000 

working 3.77 1 0.0500 

hus-edu 84.57 2 0.0009 

agecat 23.43 2 0.0000 

pareat 14.74 2 0.0006 
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• Significant at 0.05 level. 

The log. rank test showed the null hypothesis that the survival functions are equal among the 

groups was rejected at the 0.05 level for the variables: mother's birth place, educational 

leve l of the mother, usage of contraception, work status of the mother. educational level of 

the husband, age of the mother and birth order of the last ch ild. In othe r words, for these 

variables the assum ption that the hazard of weaning at any given ti me for a mother in one 

group is proportional to the hazard at that time for a mother in the other group holds. But, 

the remaining variables did not show a signifi cant association with the duration of breast­

feeding of the last child . From this result, it can be stated that the duration of breast·feeding 

of the last child showed a statisticall y significant difference between working and non­

working mothers. Our earlier hypot.hesis concerning work ing status of mothers, i.e. there is 

a stati stically significant difference on the duration of breast- feedi ng of the last child 

between working and non·working mothers cannot thus be rejected. 

Pair-wise log-rank tests were undertaken for the variables with more than two categori es to 

determine which of the groups were signifi cant ly different from each other. All comparisons 

for ethnicity and religion were not sign ificant. All comparisons for educationullevel of the 

mother and birth order of the last child were significant. Except the compari sons between 

literacy program I non-fomml versus primary I junior high school and between age group 

\5-24 versus age group 25-34, the remaining comparisons for educational level of the 

husband and age of the mother were significant. 
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When un-adjusted (s ingularl y considered) ox regression model was fi tted for each variable, 

the variables found to be significant were only those which were found to be so using the 

log-rank test. The significant variables obtained using the two methods were one and the 

same. This is shown in Table 4. 

Table 4. Un-adjusted Cox regression model 

Variable Exb(P) Significance ·2 Log A le 

Likelihood 

agecat (15·24) 0.0001 8128.378 81 34.378 

25·34 0.9573 0.6562 

35·49 0.6702 0.0002 

can res(no) 1.11 29 0.2471 8146.448 8149.448 

contrace (never used) 1.3943 0.0001 8131.352 81 34.3 52 

hus_edu(titer.lnon for) 0.0035 7347.811 7353.811 

primary/juniorhigh sll. 1.0687 0.5345 

Seniorhigh sch.lhigher 1.3633 0.0022 

elhnic(Amhara) 0.2 123 8144.3 14 8153.3 14 

Oromo 1. 1802 0.0919 

Gurage 0.9400 0.6040 

olhers 1. 1353 0.2867 

educatio(t iler.lnon for) 0.0000 7089.784 7095.784 

primary/juniorhi gh seh. 1.5106 0.0002 
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Variable Exb(Pl Significance -2 Log Ale 

Likelihood 

Senior high sch.lhigbcr 2.3004 0.0000 

marit(widowedldivor.) 1.0335 0.6978 7626.058 7629.058 

motbirpl(urban) 0.5439 0.0000 5950.267 5953.267 

parcat( I") 0.0026 8135.85 8141.85 

2nd _ 51h 0.8212 0.0509 

6th or more 0.6718 0.0006 

ptbreast(no) 0.8 120 0.301 1 6186.048 6189.048 

rel igion (Orthodox) 0.476 1 8146.327 8152.327 

Muslim 1. 1357 0.3 808 

others 1. 1645 0.3636 

Working (no) 1. 1467 0.0509 8144.704 8147.704 

• Significant at 0.05 le\.'el of jlgrlijicallce. 

Levels in parentheses are the reference categories. 

The relative risk (hazard ratio) fo r mothers wi th the age groups 25-34 and 35-49 were 0.96 

and 0.67. respectively when compared with the age group 15-24. This showed that the 

duration of breast-feeding of the last child increased as the age of the mother advanced. But 

the relative risk for mothers with primary I junior high school leve l of education was found to 

be 1.51, while for mothers with senior high school I other higher educati on was found to be 

2,30 when compared with mothers whose level of education was literacy program I non­

formal. From this it can be stated that the duration of breast-feeding of the last child decreased 
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as the level of education of the mother increased. The hazard ratio of \\ caning for working 

mothers was found to be 1.15 timcs that of the non-working. This implies that the \\ork ing 

mothers breast-fed their last child for a shorter duration when compared with mothers \\ ho 

were non-working. From the above results it can be concluded that our earlier three 

hypotheses were not found to be rejected at the 0.05 level of signifi cance. 

It was also found that the re lati ve risk of wean ing fo r mothers who used cOlllraceptive was 

higher than those who never used. As educational level of the husband increased the ha7..ard 

ratio also increased. Mothers who were born in ruml areas had a smaller relative risk of 

weaning when compared with those who were born in urban areas. As the order of the last 

birth (parity) increased the hazard ratio of weaning was found to decrease. MOIhers who 

breast-fed their previous child had a smaller relative risk of weaning than those who did not 

do so. 

4.3 M ultivariate Findings 

In the above bivariate analysis, the associations observed for each factor do not take account 

of any other factors. Without a multi variate analysis it is difficult to know which faclor is 

more important. Thus, in order to explore the adj usted elTect of the socio-demographic 

variables on the duration of breast-feeding of the last child in urban Addis Ababa a 

multivariate analysis was also undertaken. An approach based on stati stical model ling without 

priorit izing the variables, the ' Hierarchic' method as discussed in Section 3.4.5 was used. 

When a proportional ha7..nrds model which contai ned no explanatory variab les. that is. the null 
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model was fitted the value of·2 Log L (AIC) was found to be 8147.762. In this model the 

hazard of weaning did not depend on' any of the variables and it was the same fo r all mothers 

in the study . 

Models which contained each of the 12 explanatory variables on their own were al so fitted . 

Their ·2 Log Land AIC values were given in Table 4. From these variables agecat. contrace, 

cducat io, hus_cdu, marit, motbirpl, parcat and ptbreast lcd to thc largest reduction in ·2 Log L 

when each of these vari ables was added to the null model one at a lime. All of these 

reduct ions were found to be significant at the 5% levcl when compared with percentage point 

o f the chi· squarcd distribution with I degree of freedom. This suggests that not all of the 

explanatory variables were required t? explain the duration of breast· feeding. 

The next step was to fit the model that contained all of the above eight variables together 

which led to a value of ·2 Log L of 3528.895. The effect of omitting each of the variables in 

lurn from thi s model and also the va lues of·2 Log L and Ale for other models also is given 

in Table 5. When parcat was omitted , the increment in -2 Log L was by only 0.246. But when 

each of the other variables was omitted the value of -2 Log L increased tremendously. Each 

of the remain ing changes in the value of -2 Log L was significant when compared with 

percentage points of a chi·squared distribution with I degree of freedom. Since parcat did not 

appear to be needed in the model in the presence of the remaining seven variables it was 

therefore excluded. 
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I r each variable was omitted from the mode l which contained the 7 variables agccal . controce, 

educ3tio, hus_cdu, marit, motbirpl and plbrcast (model 3) the increment in the value of -2 

Log L was not s ignificant when the variable contracc was excluded. Thus the model \\ hich 

was further studied was the model which con tained the variables agecat. educatio, hus_edu. 

maril, motbirp l and plbreast (model 15). When each o f the remaining variables in model 15 

was omi tted the variab le agceat had insignific3m increment. Thus. the model which was 

comprised of the fi ve vari ables edllcEltio, hUS_Cel ll , marit, motbi rpl and ptbreasl (model 2 1) 

was the selected model. When each or lhc variables in model2 l was omitted the increment in 

the value of -2 Log L was found to be s ignificant. Any variable in model 21 cannot be 

excluded from the model without significanl1y increasing the value of the -2 Log L stati stic o f 

this model. 

Finally, we wanted to see ifany of the variables cOil_res, ethnic, religion and working which 

were not significant on their own whether they were important in the presence of the variab lcs 

selected so fa r. The val ue of -2 Log L decreascd significantl y whcn the variab le working was 

added to the model which conta ined the variables educatio, hus_cdu, marit, mOlbirpl and 

ptbreast. Thus our tentati ve model was model 3 1. When the AlC was calcu lated for each of 

the previously fi lted mode ls, this mode l was found to be the one wi th the small est A IC value. 

Table 5. Values of -2 Log L and Ale for some o f the fitted models 

I Number Model -2 Log L A le 

I agecat + contrace + edllcatio + hus_cdu + 3528.895 3564.895 

mar;t + motbirpl + pareat + ptbreas t 
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Number Model -2 Log L Ale 

2 agccat + contracc + cducatio + hus_cdu + 4427.024 4460.024 

marit + motbirpl + pareat 

- agecat + contracc + cducati o + hus_cdu + > 3529.141 3559. 141 

marit + mOlbirpl + ptbrcast 

4 ageeat + contracc + cducmio + hus_cdu + 4897.82 1 4930.82 1 

mari! + parcal + ptbrcast 

5 agecat + contracc + cducat io + hus_cdu + 3560.698 3593.698 

motbirpl + parcat + ptbrcaSI 

6 agccat + contracc + cducat io + maril + 4034.730 4064.730 

motbirpl + pareat + plbreasl 

7 agecat + contrace + hus_cdu + marit + 38 16. 188 3846.188 

motbirpl + pareat + ptbrcast 

8 agecat + cducatio + hus_cdu + mari t + 3535.570 3568.570 

motbirpl + parent + plbrcasl 

9 contrace + cducatio + hus_cdu + marit + 3535.722 3565.722 

motbi rpl + parent + plbrcasl 

10 agecat + contracc + educatio + hus_cdu + 4427.185 4454.185 

marit + l110tbirpl 

II agccat + contracc + educatio + hus_cdu + 4897.845 4924.845 

maril + ptbreaSl 

12 agccat + contracc + cducatio + hus_cdu + 3560.962 3587.962 
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motbirpl + ptbrcast 

13 agceat + contracc + cducatio + maril + 4037.232 4061.232 

mOlbirpi + ptbrcaSI 

14 agecat + contracc + hus_cdu + mari l + 3816.718 3840.718 

motbirpl + ptbrcaSl 

15 agccat + cducatio + hus_cdu + mari l + 3530.729 3557.729 

motbirpl + ptbrcaSI 

16 contrace + cducat io + hus_cdu + mari t + 3536.493 3560.493 

motbirpl + ptbrcast 

17 agceat + educatio + hus cdu + mari l + 4428.506 4452.506 -

motbirpl 

18 agceat + educatio + hus_cdu + marit + 4899.437 4923 .437 

plbreasl 

19 agceat + cducatio + hus_cdu + motbirpl + 3563.210 3587.21 

plbreast 

20 agceat + cducatio + marit + motbirpl + 4042.308 4063.308 

ptbreasl 

21 cducatio + hus_cdu + maril + motbirpl + 3533 .627 3554.627 

ptbreast 

22 agccat + hus_cdu + maril + mOibirpl + 38 18.098 3839.098 

ptbrcast 
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23 educalio + hus_cdu,+ marit + motbirpl 4434.062 4452.062 

24 educatio + hus_cdu + maril + ptbrcast 4903.643 4921.643 

25 educatio + hus_edu + motbirpl + ptbrcast 3566.058 3584.058 

26 hus_cdu + marit + motbirpl + ptbreast 3820.833 3835.833 

27 educatio + mari l + motbirpl + ptbrcasl 4049.927 4064.927 

28 educatio + hus_cdu + l11ari t + mOlbirpi + 3533,627 3557.627 

ptbreaSI + con_res 

29 educatio + hus_cdu + marit + motbirpl + 3529.825 3559.825 

ptbrcaSI + ethnic 

30 educatio + hus_cdu + marit + motbirpl + 3532.482 3559.482 

ptbracst + rel igion 

31 educatio + hus_cdu + mari t + motbirpl + 3528.766 3552.766 

ptbreast + working 

32 educatio + hus cdu + marit + motbirpl + 3520.263 3556.263 

ptbrcaSI + working + cducat io x hus_cdu 

33 cducatio + hus cdu + mari t + mOlbirpl + 3532.301 3562.301 

ptbrcast + working + cducat io x work ing 

34 educatio + hus_cdu + marit + motbirpl + 3525 .425 3555.425 

ptbrcast + working + CdUC31i o x ptbrcast 

35 cducatio + hus_cdu + maril + Illotbirpl + 3531.348 356 1.348 

plbrcast + working + cducatio x marit 
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Number Model -2 Log L AIC 

36 educatio + hus_cdu + murit + motbirpl + 3528.400 3558.4 

ptbrcast + working + cducatio x motbirpl 

37 educat io + motbirpl + cducat io xl110tbirpl 5043.607 5048.607 

The relevant interaction terms that have a large im portance in predicting the duration of 

breast-feed ing should also be included in our model. Applyi ng the hie rarchic principle the 

interaction effects of the combination of some of the variables were thus considered. The 

interaction effect of the educationallevcl o f the mother with husband ' s educational leve l, her 

working status, her marital status, her place o f birth and breast- feeding condition of thc 

previous child wcre not seen easil y. Whcn thc interacti on effect of these variables were 

incorporated to the model which contained the variables educatio, hus_cdu, marit. Illotbirpl, 

ptbreast and working, the changes in the va lues o f -2 Log L were not signifi cant when they 

were compared with a chi-square distributi on with corresponding degrees of freedolll. The 

value of the Ale for each fitted model with an interaction (model s 32-36) d id not reduce from 

that o f model 31. Thus the mode l (mode l 31), withollt the interaction terms ha ving the 

smallest Ale was preferred. 

When our fina l model that contained the variables educatio. hus_cdu, maril. motbirpl. ptbrcast 

and working was fitted the obtained results are given in Table 6 below. 

Table 6. Summary of the parameter estimates of the final model 

Variable B S.E. Wald df 5ig ExP(B) 

PTBREAST -.4271 .2728 2.451 4 1 .1174 .6524 

MOTBIRPL -.3423 .1401 5.9659 1 .0146 .7102 

HUS_EDU 2.0657 2 .3560 
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HUS_EDU (1) -.0274 .1510 .0329 1 8561 9730 
HUS_EDUC(2) .1600 .1430 1.2518 1 .2632 1 1735 
EDUCATIO 29.7401 2 .0000 

EDUCATlO( l ) .3967 .1431 7.6882 .0056 1.4868 
EDUCATlO(2) .8463 .1560 29.4505 .0000 2.331 1 

MARIT .0188 .1263 .0223 1 .0814 1.0190 
WORKING .1221 .1143 1.1415 1 .2853 1 1298 

In the above fi tted model the diffe rence between educated and less educated mothers in urban 

Addis Ababa is among the largest observed. Husband 's educat ional level, mother's work 

status, marital status and breast-feeding condition of previous child did not appear 10 be as 

strongly associated with duration of breast-feeding as thai of the educational level of the 

mother. We found that cducational levcl of the mother and mother's birth place were the two 

variables which significantl y affected the durat ion of breast-feeding in a decreasing order. 

When the model which contained only these two variables and their interaction was fined 

(model 37) the value of -2 Log L increased significantly. This showed that the rest of the 

variables were necessary in the presence of the variables level of education of the mother and 

bi rth place of the mother. 

From the above tab le it was observed that a mother with an educational level of senior high 

school I other higher education had 2.33 times hi gher ri sk of wcaning as compared to a mother 

with an educational level of literacy program I non-formal adjusted for other variables in the 

model. Simi larly. a mother with an educational level of primary / junior high school had 1.49 

times higher risk of weaning when compared with mothers who had the lowest level of 

education. It was also observed that the ha7..nrd of weaning increased for husbands wi th senior 
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high school I other hi gher education while it was almost the same for a husband with primary 

I junior high school level of education and literacy program I non-formal. 

Mothers who wcre born in rural areas breast-fed for a longer duration and had 0.1 1 limes 

lower risk of weaning as com pared to mOl hers who wcre born in urban areas. The re lative ri sk 

fo r the working mothers was 1.1 3. This impli ed that the estimated ri sk of weaning is 1.1 3 

times greater for a mother who was worki ng as compared to a non-working mother. The 

estimated ri sk of weaning for a mother who was married I living with a man was 1.02 times 

greater than for a mother who was widowed I di vorced. And as it was expected, lhe hazard of 

weaning decreased fo r mothers who breast-fed their previous child. 

4.4 Results or the model adequacy meas ures 

The likelihood-ratio test for the hypothesis that all parameters in the final proport ional hazards 

model are zero is obtained by comparing -2 Log L for thi s model with that of a model in 

which a ll the coeffic ients are O. The difference in -2 Log L between the initia l and final 

proportional hazards models was significant at the 5% level o f sign ificance. The test o f thi s 

null hypothesis can also be based on the score statistic (overall chi-square). This stntisti c for 

the final proportional hazards model ~\'as also signifi cant at the 0.05 le"eL Hence we rejected 

the null hypothesis thai all the parameters in Ihe model arc zero. Thus. there is no statist ical 

evidence to conclude that thi s model did not show the best combination of the variables. 
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In order for Ihc assumption of proportional haz.1rds for IWO or more groups to be fulfilled the 

cumulative survival curves and the hazard curves for groups should nOt cross each other. The 

survival curves for the factors in the fJnalmodel arc thus given in Figures J·8 in the annexes. 

The graphical representation of the overall survi val function and the hazard function fo r this 

model are also depicted in Figures I and 2. 

For checking the assumption of thc proportional hazards, the log minus log plot for each 

covariate in the final model is shown in Figures 9·14. The lines for individual categories, for 

each covariate, are almost parallel. This implies that the assumption of proportional hazards 

is justifiable fo r the variables included in the model. 

Plots of the martingale residuals against the values of the explanatory vari ables and the plot of 

the martingale based residuals versus the linear predictor score (X'P) arc also given in Figures 

15·2 1. The fitted model is thus satisfactory as most of the points in the plots fell in a 

hori zontal bound around zero. For the economy of space the plots o f Dfbctas versus case 

numbers are not shown. 

4.5 Discussion 

The descriptive results showed that on ly 5% of the mothers who gave birth reported not to 

have breast-fed their last child. Th is indicates thai breast-fecding is a univcrsal pmclicc (a 

nonn) in the metropolitan. According to the study madc by Abdulahi ( 1990) thc avcmgc 
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duration of breast-feeding of the last chi ld in urban Addis Ababa was found to be 18 monlhs. 

In 1990 it was found to be 16.4 momhs (CSA, 1993). The study made by Yeshewamebrat 

(1995) observed a duration of 15.2 months. This study revealed that the median duration of 

breast- feeding of the last child was 14 months. As time passed. slight variation in the avcrage 

duration of breast-feeding is observed. 

The log-rank test was employed as the primary assessment to identify factors significantly 

associated with the duration of breast- feeding. Rcsults of thi s lest showed that the variables 

permanent residence of the mother in urban Addis Ababa, cthnici ty. religion. marital status of 

the mother and condition of breast-feeding of the previous child did not have a significant 

association with the duration of breast-feeding. Without the presence of other variables 

marital status and condition of breast-feeding of the previous child were th us not found to be 

associated with the duration of breast- feedi ng. 

The un-adjusted Cox regression reve~led that mothers : born in rural areas, with low level of 

education, never used a contraceptive, older, higher parity, not worki ng and wi th low levels of 

their husbands' education were found to have a longer duration of brcast-feeding when 

compared with their respecti ve counterparts. The level of education and the birth place of the 

mother were the two most signi ficant variables ( p<O.OOO I) which afTect the duration of 

breast-feeding of the last child. 

The final Cox regression model indicated that numerous factors afTect the duration of breast­

feeding. Among the widely studied variables that deterllline the duration of breast-fceding is 

66 



... -

the educational lcvel of the mother. In our study levcl of education of the mother hnd the 

greatest explanatory power of the six variables fitted in the model. As many other studies in 

developi ng countries,it was found that the educational level of a mother is negati vely 

assoc iated with the duration of breast-feeding. The same pattern was obtained in the bivariate 

analysis. An inverse relationship was also found in the 1990 ational Family and Fertility 

Survey. The negative relationship betwecn the cducationallcvcl of mothers and duration of 

breast-feedi ng may be duc to the fac t that educated mothers have more exposurc to the Illass 

media and also have access to read written materials which advertise the superiority of bottle­

feeding on breast-feeding. Thus, educated mothers arc supposed to be the lead group, the fi rst 

to replace the traditional breast-feeding behaviour with bottle-feeding by considering boule­

feeding as a modern behaviour. 

Urban residence is one of the most important variables that determine the duration of breast­

feeding. Several studies documented that urban Illothers breast-feed for shorter duration than 

their rural counterparts. As this study was restricted only to an urban population it did not 

ind icate how the residence, urban versus nlral, would afTect the duration . 111Us, the mother's 

urban-rural birth place difTerence was observed instead to explore whether mothers of rural 

ori gin currently living in the metropolitan maintained breast-feeding practices. The study 

revealed that migrants to the Illetropolitan from rural areas breast-fed longer than urban 

migrants and native urban mothers. Immigration to urban areas of rural mothers who maintain 

their traditional breast-feeding practices may increase the duration of breast-feeding in urban 

areas. 
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It seemed likely that part of the effccts of social background on last parity breast-feeding was 

mediated by previous bi rth feeding practices. M rcover, the actual experience of breast­

feedi ng includ ing mothers reaction is likely to playa cri tical role in her deci sion whether to 

continue or change breast-feedi ng practices. A positi ve association was observed between 

breast-feed ing of previous child and last chi ld. h was thus observed that if a mother breast-fed 

her previous chi ld, she is very likely to continue with her next child while it is very rare for a 

mother who did not breast-feed her previous child to try with the last. Hirschmnn and Butler 

(198 1), in their analysis on the probabi lity and duration of breast-feeding of second births, 

found that the effect of the length of breast-feeding of fi rst bi rth was the single most powerful 

variable. Most of the mothers who tried breast-feeding for a very short period with their fi rst 

birth did not continue with their second birth. It was also found that the longer breast-feeding 

duration of the first birth, the more likel y is continuation of breast-feeding of subsequen t 

births. A positive experi ence with breast-feeding the fi rst child mighl be the major reason fo r 

dec iding to continue with subscqucnt births. Thus. it may be stated that an unsuccessful 

experience of breast-feeding thc fi rst child promotcs adopti on of bottle-feeding for subsequent 

bi rths. 

Mothers who worked tend to breast-feed for a shorter period than mothers who did not work. 

The work status of mothers perhaps makes a major difference in the duration of breast- feeding 

as it demands leaving the infant at homc during work ing hours. As breast-feeding requires 

time and competes with full time employment, working mothers tend to breast-feed fo r 

shorter duration. .. 
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Marital status ind icates avai lability of spouse to provide economic and social support for the 

mother. The duration of breast-feeding for married mothers I mothers li \'ing with a man was 

observed to be slightly shorter. A stable relationship with the chi ld 's father may provide more 

financial security for the mother to bu'y breast-milk substitutes. 

There appeared 10 be a negative assoc iation between duration of breast-feeding and le vel of 

husband 's education. While husband 's level of education is not, strictly speaking. the same as 

income, it is highly correlated and probably represents it. It is a proxy for socia-economic 

status. As long as the child is on the breast milk, it receives assured nourishment 

independently of father 's soc io-economic status as reflected by father ' s leve l of education. 

When the chi ld is weaned, however, its health then also depends on nourishment apart from 

breast milk and the avai labi lity and quality of such nouri shment is influenced by the socio­

economic status of the family as reflected by father's level of education. Thus mothers with a 

lower economic status breast-fed for a longer durati on. 
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O IAI'TEIl V 

CO NCL USIONS AND RECOMMENDATIONS 

The objective of using the proportional hazards model in the prscnt study was to detenninc 

whether a relationship exists bctwc~n the mother's soc io-demographic characteristics and 

subsequent duration of breast-feeding of the last chi ld and if so, to estimate its size and 

direction. The study o ffers important insights into the relative im portance of some of the 

socia -demographic factors that alTect the duration of breast-feeding. These insights should 

prove valuable in developing specific breast-feeding promotion efforts needed to enhance the 

health and well-being of infants and mothers. 

5.1 Conclusions 

Education was found to be highly significant, with more educated mothers breast- feedi ng for 

shorter periods than the less educated ones. Based on the experience of developing countries 

increasing levels of urbanizati on and modernization arc among the important contri butors to 

the decline in the duration of breast·feeding, their impact be ing primaril y upon educated 

mothers. Educated and working mOlhers arc the forefron t for the decli ning of breast·fccding 

duration. The heavy commercial promotion of formula feedi ng probably also contributed 10 

the discouragement of breast-feeding, the more educated mothers being the most likely to be 

affected first. Thus, in order brcast· fceding promotion campaigns to be fruitful they should be 

targeted at these mothers. 
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Highly educated mothers arc more l ikely to read progressive infant care literature and arc 

likely to be contaCled by voluntary organi zations that encourage breast. fccding. incc it is this 

group of mothers whose patterns is followed by the less educated ones, campaigns directed 

toward the beucr educated is required more. Such brcast.fecding campaigns will be effective. 

when also aimed at health and family planning practitioners. Public awareness on the 

importance of breast-feedi ng should also be created in the metropolitan through lhe mass 

media. 

Two large groups with special health risks arc. in fants who arc weaned very early and children 

weaned late who are often provided with nutri tionally inadequate supplements. Concerned 

health institutions, governmental and non-governmental organi zati ons, and health workers 

should encourage the promotion and protecti on of breast-feeding even the second year of lift.: 

(the recommended breast-feeding duration by UNICEF I WHO). A duration of breast-feeding 

more than two years is not significant, perhaps because beyond this age a child 's health status 

is determined more by the environmental condit ions under wh ich it plays, is red and lives. 

I-Ience, breast-feed ing is less important beyond thi s age. Thus, efforts should include the 

development of pos itive soc ietal attitudes towards two years breast-feeding duration. 

After birth, advice from health professionals can innucnce feeding situations strongly. 

Mothers should receive the necessary support, advice and encouragement to initiate and 

continue breast-feeding. Appropriate pol ices and well-designed program Illes ha ve positive 

effects on breast-feedi ng behaviour. Particularly. younger mothers who gave their fi rst bi rth 
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should be trcated with a special attention. Su ccssfui experience of breast.fceding the first 

child promotes its adoption fo r subsequent binhs. We therefore suggest Ihat the advice and 

support of the medical profession is critical in the initiation and continuation of breast. 

feeding. Successful lactation should be in itiated with the necessary socia l support and 

encouragement for the primiparas. Breast-feeding education should also be established to 

counteract early supplementation. 

5.2 Recommendations 

The promotion of breast-feed ing require an integrated approach including favourable public 

policies, attention to the health care providers and the mothers themselves and monilOring the 

results. Explicit public policies that di scourage bottle-feeding and encourage breast-feeding 

need to be fo rm ulated. Tht! study rCl:ommends lhe rc-cducation of health personnel , espec iall y 

those in the maternal and chi ld health cl inics (M CI-!) to educate and train the mothers on the 

importance of breast-feeding the ir chi ldren . Breast-feeding education programme has 10 be 

conducted wi th the purpose of promoting more frequent and intensive breast-feeding 

especiall y during the firs t six months, to postpone weaning and to confront local myths that 

are contrary to sound breast-feeding practices. 

Thus the fo llowing specific recomme~ldations are essent ial: 

• Offic ial encouragement of breast-feeding by medical organizations 

• Provision of advise and support to breast-feeding beginners 
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• Vigorous campaign on the higher educated mothers to promote longer breast-feeding 

duration 

• Build a sustained breast-feeding promotion programme through the mass medin 

• Allowing working mothers to have a maternity leave for at least 4 months 

• Display breast-feeding posters on MCH institutions. 
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Fig .5 Survival Function for marit 
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Fig.9 The LML Function for hus edu 
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Fig .10 The LML Function for educatio 
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Fig.16 Plot of martingale residuals against educat 
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Fig. 17 Plot of martingale residuals against marit 
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Fig.20 Plot of martingale residuals agalnSI working 
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