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I ntroduction

THERE has been considerable research on the potentia benefits of breastfeeding,
paticdaly those rdaed to the hedth of the infats ad its rde in contrdling fetlity.
Breegtfeeding offes immundogicd pratedion to an infant agangt ealy morbidity and
mortdity, and contreogative pratedtion to a mather agand dosdy speoed pregnandes
Sevard sunveys show that breedtfed infants have a better pettern of growth and experience
substantialy lower morbidity and mortality risks than infants who are not breastfed,
paticiaty in the fird year of life (Pdlon ad Millmen, 1986, Rddey ad Supp, 1986,
Retheford e a., 1989). Damoggohic adyss have demondrated thet in populaions
without acoess to modem farms of contreogation, hirth intervds are detamined primarily by
the duration of breedfesding (Bongearts and Patter, 1983). In view of such mgjor bendfits of
breastfeeding, researches on the patterns of breastfeeding or on the factors, which
influence thexe pettans  paticualy, in low-income countries are recdving conddarable
interes. The purpose of this peper is to dudy the detleminants of breedfesding duration in
Bangladesh, acountry for which adataset is available at the national level through the
Bangadesh Fatility Survey (BFS).

Bangladesh is a thickly populated country (750 persons per sq km) having 2.17
pe oat interoensd par anum growth rate of populaion acoording to the 1991 Population
Canas (Bangadesh Bureau of Satidics 1992). Shartage of agriculturd land and demand for
jobs are leeding to migration in dties and indudrid arees Al these are meking changes in the
socid vauesand culturd tradition in Bangladesh asisusud in any devel oping country.
As a reait the deteminants of breestfesding duration may <o be expetted to dhange over
time Theimportanceof thiswork liesin thefadt thet thisisthefirs sudy
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of breastfeeding determinants by Cox's proportional hazards model using national level
data. Earlier, the determinants of breastfeeding duration in the nationa level wasanadysed by
Jain and Bongaarts (1981) using data from the last closed interval on the basis of 1976
WFS daa for Bagadesh by mutipe dasfication andyds Bu, the man limitation of
analysis using such data set is that the retrospectively reported data in the last closed
interval show digital preferencefor 6 or 12 monthswhich ismainly dueto recall error. For
this resson, we have andysed the  breedfesting determinants by udng a dda &t which is less
proneto reporting bias. However, the justification for using proportiona hazardsmodd is
discussed in the next section.

Data and M ethodology

This study is based on the data extracted from the 1989 Bangladesh Fertility Survey
(BFS) which was conducted on behalf of the Government of Bangladesh by the National
Institute of Population Research and Training (NIPORT). Information was collected froma
nationally representative sample of 11,906 ever married women under 50 years of age.
Information on breastfeeding was collected for all children born six years preceding
interview. The only information available about breastfeeding was the duration of any
breastfeeding, that is, full plus partial breastfeeding. Information on timing of supple-
mentation and types of supplementswas not collected. A Total of 7,516 women provided
information on breastfeeding duration of their last born child, of whom 198 (2.6 per cent)
were reported to have never breastfed, 2050 (27.3 per cent) had already weaned by the
date of interview, 381 (5.0 per cent) breastfed until death of the child and the remaining
4887 (65.0 per cent) were still breastfeeding at the date of interview.

More often then nat the researchers have tended to choose the retrospedtively reported
data from the last closed interval or from the current open interval because these data
can be anadysed using familiar techniques. Most classic forms of regression analysis canbe
applied and the potential problems asociated with censored data can be avoided.
However, the rerogpectivdy reported breestfesding duration dda in the lagt dossd intervd or
current open interval show concentration of points at multiples of six or twelve months
which may congtitute a biased data set (Fig. 1). Such heaping is mainly due to errorsin
mother'srecall (Page etal., 1982). But, the current status data of breastfeeding durationin
the current open interval donot show such concentration at multiples of six months(Hg.
1). On the other hand, women reporting at thelast closed interval represent, at least patidly,
a salf-selected group of short breast-feeders and thus add selection bias to the existing
reporting bias. Furthermore, data for the last closed interval under-represent women
with alonger than average birth interval, because these women have had less chance of
having had their second birth (Page et al., 1982; Weis, 1993). Datafor the current open
interval donot suffer from such limitations. That is why we have analysed the data by
using a multivafiate statistical technique that incorporates both the current status and
retrospective data of breastfeeding duration.
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Fig. 1. Distribution of breastfeeding duration in the current open birth interval (BFS 89)

The information on breastfeeding duration in the current open interval is complete
only for women who have dreedy weened a the time of interview while it is nat complete for
those who breastfeed until death of the child and are continuing breastfeeding at the time
of interview. So for analysis of breastfeeding duration, women who breastfeed until degth of
the child and are till breastfeeding at the time of interview are considered as censored
cases because their true durations can not be observed. In that case, it would be
appropriate to use a multivariate technique that allows for the inclusion of both the
censred and uncensored ddta of breestfesding duration. Cox's proportiond  hazards modd s
appropriate for the analysis of datawith censored observations. In this context, we have
used a proportional hazards model with fixed covariates (Cox, 1972; Menken et at,
1981). Inthismodel, we are interested in the hazard function which can be thought asthe
force of weaning. In other words, we analyze the probability at time, say d of a child
being weaned in the next instant of time given that he or she has not been weaned prior to
ime d. The degpadat vaidde is the time to weming The vaiddes ae conddaad
statistically significant or insignificant on the basis of Mest. A variable is considered
significantly associated with breastfeeding duration if its p-value is below 0.10.

The proportional hazards model assumes that all women with the same covariates
have identical risks of termination of breastfeeding over the course of study, but these
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risks may vay among the groups with differat covaides The hezards fundion engbles
one to estimate the relative risks of each variable by exponentiating the regression
coefficients, exp (P). For the variable which is coded asdummy, each exponent of the
codffidants exp ((3) reresants the dfect of the covariate on the hezard fundtion for the
reference group. The category with the rdative risk 1.00 represents the reference category for
the categorica variables. Value greater than one indicates that the relative risk of
temingtion of breedfesding is greter for this group compared with the referance group,
while value less than one indicates a decrease in the risk (Jones, 1988).

Background Characteristics

The definitions of independent variablesused in the analysisare given in Table 1.
The descriptions of these variables are presented below:

TABLE 1: DEANITION OF INDEFENDENT VARIABLESUSED IN HAZARDSANAL YSS(BFS89)

Variabes Definition

Placeof Resdence Place of Resdenceisentered asasingledummy varigble (0= Rura, 1= Urban).

Mother'seducation Education of respondentsisentered asasingledummy variable (womenwith
education below secondary isassigned avalue of zero, and thosewith education
secondary and above or higher educationisassigned avalue of one)

Husband'seducation Husbands educationisa so entered asasingledummy varigble(0O=Bdow
Secondary, 1=Higher)

Aged Mahe dBithdfindx  Matha'saged birthof index chi [disentered asstwo dummy vatiales Therdarance

child goupisls524

Paxity Parity isentered asasingledummy variable (womenwith parity 1-2 isassigned a
vaueof zero and thosewith parity 3 or moreisassigned avaueof one). Parity 1-2
indicatesthesizeof anided family

Region of Residence Region of Residenceisentered asthree dummy variables (0 = Chittagong. 1=
Dhaka, 2 = Khulna and 3 = Rajshahi)
Husband'soccupation Hushand'soccupationisentered asasingledummy varigble (0=if thehusbandsare

businessmen or serviceholders, 1= otherwise)
Current useof Contraception  Curant usedf contraogationisentared asasngedummy vaisde(O=Noad 1=

Yey

Hedth Decision Hedlth decisonisentered asasingledummy varidble (0=if hedth decisonis
taken by womendoneor jointly with their husbands, 1 = otherwise)

Vigt of HedthWorkers Itisentered asasingledummy variable (0= if the respondentsare never visitedoy

hedthworkers 1 =otherwise)

A tad o 7516 evar maried women provided informetion on breestfesding duration of
thar lag bom child which farms our sample The peroantage digribution of these women by
the sHedted s0do-economic and demographic dharedtaidics are gven in Teble 2. Out of the
7516 womenintavieved, 5496 (731 par cant) women bdong to rurd aresswihile
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the remaining 2020 (26.9%) women belong to urban areas. The distribution by region of
residence showsthat 31.3 percent of the sample of ever married women arein Dhaka, 256
percent in Rajshahi, 25 percent in Chittagong and the remaining 18.1 percent in
Khulna. Table 2 shows that husbands are found to be better educated than

TABLE 2 PERCENTAGE DISTRIBUTION OF EVER MARRIED WOMEN UNDER 50 YEARSOF AGEBY

THE SELECTED VARIABLES(BFS89)
Varigble N (%) Varigdle N (%)
Bangladesh 7516 100 Husband's Occupation
Place of Residence Sales/ Service 2935 402
Prod. workers 459 6.3
Rural 5496 Al Lab./farmers 1702 233
Urban 2020 269 Land owners 2200 302
Region of Residence Current Use of Contraception
Chittagong 1877 250 Yes 2509 34
Dheka 2355 313 No 5007 66.6
Khura 1361 181
Rgshehi 1923 236 Husband's Education
No education 3511 469
Lower Rim. 981 131
Mother's Age at Birth Upper Pim. 574 7.7
of Index Child Higher 2414 323
1519 154 20.7
20-24 2198 24
2529 1765 236 Visit of Health Workers
30-34 1076 144
35-39 590 7.9 Never 53% 746
40-49 297 4.0 Yes 1839 254
Parity
1 1556 20.7 Health Decision
2 1488 9.8
3 1117 149 Respondent 727 9.7
4 893 119 Joint 3236 ;1
5+ 2460 3R7 Husbend 3551 472
Mother's Education
Noeduca 4779 636
Lower Rim. 1019 136
Upper Prim. 672 8.9

Higher 1045 139
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their wives. It is seen that 46.9 percent of women report their husbands asilliterate, whiletre
comparable figure for women is 8.6 paocat. Theare is a hig difference betwean husbends and
wives in terms of higher education: 32.3 percent of the respondent's husbands are

reported as having received education secondary and above, whereas only 13.9 percent
women atan this levd of education. Among the ather two categaries wives and husbend's

educational level are ailmost equal. The distribution by mother's age at birth of index

child shows fewer (20.7 per cent) juveniles under the age of 20 years than those aged
20-24 (29.4 per cent). The percentage of ever married women then decreasesto 23.6 in
the age group 25-29 and further fallsto 14.4, 7.9 and 4.0 respectively in the age groups
3034, 350 ad 4049. The ddribution rdaing to paity indicaes that a lage peaoatage
(32.7 per cent) of the respondents have large families with 5 or more children ever born
while the percentage is a so high for those with parity 1 (20.7 per cent). The majority of

respondent's husbands are employed in sales and service jobs (40.2 per cent), while a
large percentage (30.2 per cent) are land owners. In the other two categories, the

percentageis dightly lower (23.3 per cent) for labourers/farmers and only 6.3 percantfor
production workers. The percentage of women currently using contraceptionisonly 334
whileit is66.6 percent for those not currently using any method. The distribution rdaing
to health decision shows that more women (43.1 per cent) discuss with their husbands
about family health than those who take decision individualy (only 97 per cent)

reflecting the fact that in apoor traditional socio-economic setup most of thewomendepend
on men to decide about health activities. In 47.2 percent cases, hushands take hedth
decision alone. The distribution by visit of health workers indicates that the vast mgarity
of the repondants (74.6 per cent) report thet they are not vidted by hedth workers in their

homes, while 25.4 percent report that they are visited at least once.

Review of Breastfeeding Patterns

In the study to identify the determinants of breastfeeding duration in Bangladesh, it
is pertinent to have an introduction to the patterns of the same. A brief review of the
pattern of breastfeeding duration in Bangladesh based on 1989 BFS dataiis given below
(Mannan and Islam, 1995).

The 1989 BFS data was analysed by using Actuarial Life Table method and it was
found that urban women breastfed for a relatively shorter duration of 27.1 months as
compared to rural women who breastfed for 28.6 months. Among the four administrative
divisions, the average duration of breastfeeding was the lowest in Chittagong division
(27.4 months) and highest in Rajshahi division (28.9 months), while it was 28.0 and
28.8 months respectively in Dhaka and Khulna divisions. The BFS data showed that
mothers having no-schooling breastfed on the average for 28.8 months, which decreased
linearly to 26.2 monthsfor those with higher education. The BFS datashowed adecreasein
the mean duration of breastfeeding from 28.9 months for women having husbandswith
no-schooling to 27.2 months for those having husbands with higher education.
Mother's age at birth of index child showed that women aged 15-24 breastfed for 28.1
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months which increased to 29.3 months for those aged 35-49. The BFS data showed that
women with parity 1-2 breastfed on the average for 27.5 monthswhich linearly increasedto
28.6 months for those who were reported to have atleast 5 children. The differencesin
breastfeeding patterns among the occupationa status of husbands suggested that the wives
of sarviceholders and busnessmen brestfed on the average for 27.5 months while those of

production workers, farmers and land owners breastfed on the average for 28.6, 290ad
27.9 months respectively. Women currently using contraception breastfed ontheaverage
for dightly longer duration (28.3 months) as compared to those not currently using
contraception (28.1 months). Women breastfed for longer duration (28.8 months) when
health workers visited them than those who were not visited by health workers &t al

28.0 months). Examination of the effect of heath decision on the duration of

breastfeeding showed that women whose husbands took health decision breastfed on the
average for 28.3 months while those who took health decision by themselves or jointly
with their husbands breastfed for 28.1 months, but the differential was marginal.

Model Specification for Hazards Analysis

A multivariate analysis of breastfeeding duration is made by proportional hazards
regression using ten independent variables as predictors (Table 1). For selection of these
variables, a set of 13 variables were initially selected from available information in the
BFS datafor univariate hazards analysis and the variables which came out significant at
the 10 per cent levels were finally selected for the multivariate hazards analysis. The
thirteen variables which were used in univariate hazards analysis are;

(D mather's age a hirth of index dhild, (2) paity, (3) mather's educetion, (4) husbands
education, (5) husband's occupation, (6) place of residence, (7) region of residence or
adminigtrative division, (8) current use of contraception, (9) visit of health workers, (10)
health decision, (11) sex of theindex child, (12) religion and (13) mother'scurrent
work status. A total often variables came out significant at the 10 per cent level in
this analysis. The variables sex of the index child, religion and mother's current
work status since marriage had insignificant effects on breastfeeding duration and
therefore were not included in the multivariate analysis. In the present study, two
models are fitted in multivariate hazards analysis. Model 2 is constructed by

including dl the ten variables. Relative to model 2, model 1 deletes the varigble
husband's education. The variable mother's current work status since marriage

measures only whether awoman is currently working for money. A more appropriate
measure would reflect labour force participation in the postpartum period, whichis
more likely to be linked with breastfeeding continuation. For policy purposesit is
important to determine who the women are that work away from home, why they
work away, what are the working conditions, what are the policy implications for
breastfeeding, child care, and time allocation within the household, and what inturn are
the effects on the health and development of infants and children, and in general
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TABLE 3: ESTIMATED REGRESSION COEFFICIENTS (b) AND RELATIVE RISKS (expb) OF

TERMINATION OF BREASTHEEDING FOR PROPORTIONAL HAZARDSANALYSS

ON SOME SHECTED CHARACTERISTICS(BFS89)

Model | Model 2

(b) exp(b) (b) exp(b)
Place of Residence
(Rurd) — 100 — 100
Urban 0.108** N 0.099*** 110
Mother's Education
(Below Seconday) — 100 — 10
Higher 0.162%* 118 0.157%* 117
Parity
(2 _ 100 _ 1.00
3ormore -0.104** 090 -0.102** 090
Region of Residence
(Rejsheh) — 10 — 1.00
Chittagong 0.163 118 0.141* 115
Dheka 0.116** 1 0.104** 110
Khuna 0.133* 114 0.112 112
Mother's Age
(15-24) — 1.00 — 1.00
2534 -0.022 098 -0.024 098
3549 -0.153** 0.86 -0.139** 087
Husband's Education
(Beow Ssoondary) 10
Higher — — 0038 1.03
Husband's Occupation
(SMHedsvice) — 1.00 — 10
Others -0.067*** 093 -0.058 0%
Health Decision
(Respondentfjoint) — 100 — 10
Husbard -0.056 095 -0.059 0%
Visit of Health Workers
(Neve) — 1.00 — 1.00
Yes -0.006 099 -0.003 099
Current Use of Contraception
(No) — 10 — 1.00
Yes -0.032 097 -0.042 096

Nate Reference category isinthe parenthesis
:*p< 0.01, ** p< 0.05, *** p<0.10.
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family wdfare Answers to these questions repuire far more ddaled informdion then is
availablefrom the BFS data. Other important factors such as household wealth or
income and mother's occupation could not be included in the analysis becausethe
number of cases examinad for these vatiables was vary low. Possesson of househdld items
could nat be induded because @ the smel number of cases ofno possesson’ category.
Spplementaion to the infants de, imespedtive of contreceptive uss May be more
important in Bangladesh than in other countries (Huffman et &., 1987).
Unfotunedy, the vaidde age & introduction of suppementary food coud not be
induded in the andyds because quetions on Sppdementary foods were compledy
exduded from the BFS questionreire

Results and Discussion

The determinants of breastfeeding duration in the last closed interval was earlier
andysd by Jn ad Bongeats (1981) usng 1976 WIS dda for Bangadesh by multiple
classfication analysisand their results are presented in this discussion. The studies of
breedifesding deteminents besed on data of some grdl locdities of Bangladesh ae not
mentioned here because they do not give nationally representative results. Jain and
Bongearts (1981) found that mather's educdion hed negaive independant dfet on the
duration of breegtfesding. They found thet the net effet of parity @ breegtfesding was nat
pronounced. The nat effet of mothe’s curant age on the duration of breegtfeading was
positive but weak asthree years increasein mother's age added about one month tothe
dudion of breadfesdng. Hudtends oocupdion was found to have drong independant
effet on the duraion of breesifesting. Urben resdence hed negative indgpendant effect on
breedtfesding duration.

The reauits of the presant sudy by hezards andyss show that matemd charadteridtics
such as mother's education, mother's age at birth of index child and parity are more
important covaides in explaning breegfexding durdion then the spousd dheradtaridics
such as hushands education and husbends oocupation which have come out indgnificat a
the 10 per @t levd in the fird modd (modd 2). The educdion of mother is drangy ad
podtively assodated (a 5 per oat levds) with the risk of termingtion of breegtfesting inbath
the modds Mahes with higher education have a podtive dgnificat dfet on the
temindion of breedfesding, when compared with women of education bdow sscondary.
This means that mother’s education hes negetive dgnificant efect on breedfesding duraion.
Paity is found to have a negdive ad dgnificat effet on the rik of tamingion of
breastfeeding. Thisindicatesthat increasein parity isassociated with adecreasein tre
probebility of weaning, ie, women with higher paity ae asodated with extended
dudions of breedfesding. Maothe's age a hirth of index child hes postive sgnificart
efet on the durdion of breedtfesding. Howeve, only women in the highest age group of
H49 have a donficatly lowver hazad of weaning then those agad 1524, Husbend's
oooupdion s found to have a dgnificant effect on the risk of temindion of breegfesding in
modd 1. Howvever, inthefind modd (modd 2) when husbendseducationisinduded,
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husband's occupation comes out insignificant. Women whose husbands are employed in
professions other than sales or service have alower hazard of weaning than those whose
husbands are either salesmen or service-holders, but the effect isnot pronounced. Place of
residence is found to have a significant effect on the duration of breastfeeding. Urban
women have a significantly higher hazard of weaning than rural women. Thisindicates
that urban women have shorter breastfeeding duration than rural women. There is
sonificat regiond vaiaion in the dudtion of hresstfexding Rdaive to Rgshehi divison,
women of Chittagong, Dhakaand Khulnadivisions have higher hazards of termination of
breastfeeding, which means that women of these divisions have shorter durations of
breastfeeding than those of Rajshahi division. Current use of contraception and visit of
health workers are found to have negative insignificant effects on the risk of weaningin
both the models. This means that women who are current users and are visited by hedth
personnel are more likely to continue breastfeeding than those who are not current usesad
ae not visted by hedth workers respectivdy, but thar efects are not prominent. For how
long awoman should breastfeed her baby is her and her spouse's decision. To asessthis
we have examinad the effet of family hedth decison on breedtfesding duration and it is found
to be wesk and daidicdly inggnificant. However, women whose husbends take hedlth
decision are less likely to terminate breastfeeding than those who take health decision by
themselves alone or jointly with their husbands.

Summary and Condusons

The hazards analysis hasidentified that the maternal characteristics such as mother's
education, mother's age a birth of index child and parity are more important in explainingthe
duration of breastfeeding than the spousal characteristics such as hushand's educationand
husband's occupation, which have come out insignificant in the final model. Mother's
education has negative significant effect on the duration of breastfeeding, while mother'sage
and parity have positive significant effects. However, only women of the highest age group
(35-49) have a different breastfeeding pattern than the others. Place of residence ad
region of resdence are d<o found to have sgnificant efects on breestfeading duraion. Family
health decision, visit of health workers and current use of contraception are foundto be
weak predictors of breastfeeding duration.

Given the well-known important consequences of breastfeeding on postpartum
amenorrhoea and birth interval, on the one hand, and infant mortality, on the other, the
subject of the determinants of breastfeeding is of potential importance. Breastfeeding is
known to gve immundogicd protection to an infant againg ealy morbidity and mortdity. In
addition, breastfeeding duration is the principal determinant of both the postpartum
amenarhoea ad birth intevd in Bangadesh ad plays the most impartant rdle i redudng
fertility (Mannan and Islam, 1995; Mannan, 1996). So in view of the infant health and
contraceptive benefits of breastfeeding duration in Bangladesh, thefindings of the present
study are likely to help the Government and policy makersto take appropriate measures
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to preserve breastfeeding where it is now common and to encourage and facilitate
breastfeeding where the practice is declining. However, the fact that some important
variables were not available in the data source must be borne in mind in arriving at the
policy implications. The finding that mother's education, mother's age and parity are
more important predictors of breastfeeding duration than the spousal characteristics suchas
husband's education and occupation is very important as mothers are found to be the
decision makers about breastfeeding continuation in Bangladesh. Thisaspect of thestudyis
an important one in policy making decision. The visit by health personnd has only a
weak impact on prolonging breastfeeding duration. The reasons may be that the servicesof
the health personnel are not fully utilized in boosting and popularizing the practice of
breastfeeding, and that many of them have inadequate knowledge about the nutritional ad
contraceptive benefits of breastfeeding. So, the services of health personnel in

campaigning the benefits of breastfeeding are to be utilized, and intensive training inthe
bendfits of breedfesding shoud be imparted to them =0 tha they can mativate mothers to
establish and continue the practice of breastfeeding.

In Bangladesh, infant and childhood mortality is till fairly high by international
standards (Hug and Cleland, 1990). It has been found that pre-lacteal feeds and the early
introduction of supplements are common in Bangladesh (Ahmedet at., 1989; Huffman et
al, 1987). So the benefits of reduced morbidity, mortality and fertility that could be
gained from breastfeeding are probably diminishing due to practices of early feeding of
infants. Therefore, infants are very much at risk of early morbidity and mortality, and
immunologica protection from colostrum is reduced. The length of the infecundable
intervd is do reduced which in tun may increese the risk of an eally subssquent pregnancy
(Sdway & al., 1993). On the ather hand, a large propartion of the populdion in Bangadesh is
il living below the poverty level. Most of these poor mothers do not have adequate
knowledge about correct mixing of infant supplements, so the use of bottle-feeding or
infant supplements may have serious health effects. In view of these major benefits of
full breastfeeding in Bangladesh, women should be encouraged to prolong the duration of
full breastfeeding in order to reduce their fertility, infant and childhood morbidity and
mortality. A vigorous campaign on promoting full breastfeeding through newspapers,
television, radio and other mass media may help to prolong this practice. Since most
urban lactating mothers are in close contact with health centres such as hospitals and
health clinics, programmes through health personnel, nursesin hospitals, maternity dinics
and hedth care oantres could be vay efedtive for urban maothers for this purpose However,
there may be some urban factors like greater availability of food markets, mass media,
electricity, media etc. that influence full breastfeeding which could be used to more
advartageoudy search for additiond palicy recommenddions This reguires a much richer
information base than is available to us from the BFS data. Findly, it is recommended
that the future fertility surveys in Bangladesh should include information on infant
supplements particularly timing of liquid and solid supplementation so that their impactson
breastfeeding duration could be analysed for deriving additional policy implications.
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Informaions on freouency ad durdion of suckling boats patid and full breedfesding
should aso beincluded so that their patterns, determinants and effects on fertility and
infant and childhood morbidity and mortality could aso be examined.
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