
BREAST-FEEDING PATTERNS AND DETERMINANTS IN TUNISIA
 

John S. Akin*
 

Richard E. Bilaborrow
 
David K. Guilkey
 
Barry M. Popkin +
 

RProfessor, Department of Economics
 

Research Associate Professor, Department of Siostatistics
 
+Associate Professor, Department of Nutrition, School of Public Health
 

All are Fellows of the Carolina Population Center
 

Mailing Address:
 

Carolina Population Center
 
University of North Carolina
 

University Square 300A
 
Chapel Hill, North Carolina 27514
 

Telephone: (919) 966-2155
 

September 7, 1984
 



BREAST-FEEDING AND INFANT MORTALITY FACT SHEET: TUNISIA 
(WORLD FERTILITY SURVEY, 1978) 

BREAST-FEEDING 	 MORTALITY RATE/10003 

Percent of Percent Mean 
Sample

1 
Ever Duration 2 
Breast-Fed in Months2 Neonatal Postneonatal Infant 

TOTAL SAMPLE 	 100.0 87.9 14.9 32.1 40.4 72.4
 

1. AREA OF RESZDENCE I
 
Urban 	 39.0 83.6 
 28.4 43.4 71.8
 
Urban Migrant 
 85.9 16.9

Urban Resident/Tunis 	 83.5 11.8 26.4 
 31.8 58.2


Rural 
 61.0 89.6 17.5 
 35.5 41.1 76.6
 

2. REGION 	OF RESIDENCE4
 

Tunis 	 15.5 82.9 10.9 
 54.6

South 	 16.4 87.3 15.6 
 102.7
 
Northwest 
 14.4 89.1 18.2 
 87.1
 
Northeast 	 13.7 88.5 14.8 
 55.0
 
Central 
 17.6 90.1 17.1 
 80.5
Sahel 
 22.3 85.2 13.0 
 72.9
 

4 
3. SZX OF 	 CHILD

Male 	 53.0 86.0 15.3 37.2 39.6 76.8
Female 	 47.0 
 88.2 14.3 
 31.6 42.3 73.9
 

4.WORK STATUS OF MOTHER5
 

Does not work/
 
never worked 85.0 87,0 18.4 
 31.7 41.8 73.5
 

Works at home/worked 12.0 89.5 33.6 68.3
10.4 34.7 

Works away/worked 3.0 81.6 14.5
 

5. EDUCATION OF MOTHER
6
 

(in years)
 

Zero 	 81.4 88.2 16.9 
 32.6 43.3 75.9
I to 3/1 to 5 4.0 84.0 13.2 39.945.8 	 82.74 to 6/6 and over 14.1 82.7 	 23.38.7 	 21.3 44.6 
7 to 9 	 .4 76.9 2.0
 
1O and over - - 

6. FATHER'S OCCUPATION a a a
 

Modern 
 13.0 20.2 33.2

Transitional 
 37.6 42.8 80.5

Mixed Blue collar 
 31.8 42.0 73.3
 
Agricultural 
 34.2 43.5 77.7
 
None 
 27.3 27.3 54.6
 

1
Based 
on sample 	of last 2 live births in 4 years preceding the interview.
2
Based on current status techaique.

3Based on 
births from 1968-1977.
 

SMortality rate based on births from 1971 to 1977.
 
5For mortality rate, work status 

6	

is either never worked or worked.
 
For mortality rate, education in years is eithcr zero, 1-5 
or 6 years and over.
 
aNA used for breast-feeding analysis
 
- No observations in this grouping.
 

SOURCES: 	 Akin, J.S.. Bilsborrow, R., Guilkey, D. and Popkin, B.M. (1983).

"Breast-feeding Patterns and Determindnts in Tunisia."
 

Suchindran, C.M. and Adlakha, A.L (1984). -Levels, Trends and
 
Differentials of Infant and Child Mortality in Tunisia."
 



BREAST-FEEDING PATTERNS AND DETERMINANTS IN TUNISIA
 

by
 

John Akin, Richard Bilsborrow, David Guilkey, Barry Popkin
 
University of North Carolina at Chapel Hill*
 

1. Introduction
 

Recent research has documented the benefits of breast-feeding for the
 

health of the infant, as an inexpensive and appropriate source of
 

nutrients, and for the stimulation of a strong emotional relationships
 

between mother and child. Breast-feeding suppresses ovulation and is 

therefore a major source of protection against pregnancy in most low-income 

nations. This protection results from not only the direct hormonal effect
 

but also taboos against sexual intercourse during breast-feeding in some
 

cultures. Despite these major benefits associatzd with breast-feeding,
 

little in-depth research has been conductcd on the patterns of breast

feeding in low-income countries or on tha factors which influence these
 

patterns.
 

In a recent paper, we developed and applied a methodology to the
 

analysis of breast-feeding, based on data for Sri Lanka 'rom the World
 

Fertility Survey (WFS) (Akin, et al., 1981a). In a second paper we
 

extended that approach to Jordan to show that the factors that affect the
 

dar jions of women to continue breast-feeding differ for women who breast

feed for different lengths of time (Akin, et al., 1981b). Testing for
 

differences in the factors that affect the decision to terminate breast

feeding after a fairly short duration as opposed to a longer duration is
 

important because it may allow us to specify different policy implications
 

for women who tend to breast-feed their children different durations, since
 



children at di.fferent ages face significantly different health problems
 

related to cessation of breast-feeding.
 

The purpose of this paper is to present the results for the patterns
 

and determinants of the extent and duration of breast-feeding for children
 

in Tunisia. Because the statistical analysis of breast-feeding data is
 

complex, we present a variety of methods that are either descriptive or
 

multivariate. The statistical methods that we use are described in detail
 

in a 	technical appendix attached to this paper.
 

2. 	 Sample Selection
 

rhe purpose of this paper is to present the results for the patterns
 

and determinants of the extent and duration of breast-feeding for children
 

in Tunisia. The 3ource of data is the national sample of women surveyed by
 

the goverrment of Tunisia in 1978 as part of the World Fertility Survey
 

program. The WFS questionnaire focuses on fertility and collects most
 

basic and recent information on breast-feeding, but only for the last two
 

births. Specifically, the woman is asked whether she breast-fed each of 

her last two children, and, if so, how long (in months). Observations 

refer to children (n = 3310) born in the four-year period preceding the 

date of interview, i.e., in 1974-78. The reason we constrain ourselves to
 

a four-year period is that it is desirable to examine those breast-feeding
 

decisions that occurred as recently as possible so that the variables
 

measured at the time of interview (e.g., women's labor force behavior and 

marital status) refer to a time as close as possible to the actual breast

feeding decision. Moreover, the farther back respondents are asked to
 

recall, the less accurate tends to be the information. Most important, 

including both the last and the next-to-last born (but only when they
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occurred within this time period) ensures that the data are reasonably
 

representative of all children born in the study period.
 

3. Patterns of Breast-Feeding in Tunisia
 

As we and others have noted elsewhere, the usual techniques for 

calculating the mean duration of breast-feedlng suffer serious selectivity 

biases, and were therefore not used. Problems in using WFS and other data 

for measuring mean duration arise from the decision of whether to include 

or exclude (the relatively shcrt) durations of breast-feeding for children 

who die during the interval under consideration. Children may cease to be 

breast-fed not only because of the mother's decision but also benause of 

the child's death. The technique which can take into account not only the 

child's breast-feeding but also its survival status is the multiple 

decrement life table method which is described in the technical appendix to 

this paper. 

Before examining the findings for Tunisia, we observe that 44.4
 

percent of the last- and next-to-last-born children in the four years
 

preceding the Tunisia WFS Survey were still being breast-fed at the time of
 

interview. We also note that 5.6 percent of the births (186 children)
 

occurring in the four years died during the interval. As noted, the life
 

table procedure alleviates both truncation problems.
 

Table 1 shows the percentages of (surviving) children breast-fed at
 

various ages in Tunisia. In rural areas 94 percent of the children were
 

ever breast-fed, while in urban areas the percentage was only 87. These
 

percentages decline with the age of the child, to 90 and 68 percent
 

re3pectively at the age of three months, 86 and 57 percent at six months,
 

65 and 36 percent at one year, and 17 ana 7 percent on the second birthday.
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There are striking rural-urban differences beginning after the first month,
 

with breast-feeding of urban children being 12 percent lower starting at
 

one month, over 20 percentage points lower at three months, and falling 

abruptly to about 30 percent lower from 6 months onward. In rural areas 

nearly two-thirds of the children were b-east-fed at least one year while 

the proportion in urban areas was only about one-third.
 

Table 1 about here
 

Figure 1 graphically illustrates the wide differences in breast

feeding between urban and rural areas in Tunisia as well as the rapid
 

decline of the proportion being breast-fed in the urban areas during
 

infancy.
 

Figure 1 about here
 

To pave the way for the multivariate statistical analysis, it is
 

useful to first indicate some of the basic differentials in breast-feeding.
 

Table 2 indicates these, based on the current status technique (an
 

alternative type of life table, which is also described in the technical
 

appendix). This technique utilizes data on the current breast-feeding
 

status of all surviving children (born in the four years preceding the
 

Tunisia WFS) to compute the mean duration of breast-feeding for various
 

classifications of children. Overall the average child in Tunisia was
 

breast-fed 14.9 months at the time of the survey. Significant differences
 

in breast-feeding customs of women appear to exist not only between urban
 

and rural areas and different regions in Tunisia, but also according to the
 

education of the woman and her husband and the woman's work status.
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Judging from this table, the effect of woman's education would appear to be
 

the strongest factor, i.e., higher education is associated with
 

considerably lower breast-feeding (see Figures 2-4). However, the "effect" 

observed for each of the variables in such two-way tables does not take 

into account any of the other variables and therefore cannot be accepted. 

For example, if women living in urban areas tend to be more educated, then 

for most urban women both the urban-rural and education differentials 

observed in Table 2 will exist. 5ut we cannot know which variable is more 

importanL. unless we include both in the statistical analysis
 

at the same time. This applies to all the other variables as well. What 

is needed is multivariate analysis, wherein the effect of each variable is 

observed, controlling for all the other available factors that may also 

influence breast-feeding. 

While the education differentials appear strong, several other 

comments on Table 2 seem appropriate here. It is interesting that urban 

migrants appear to have breast-feeding customs far closer to those of their 

former rural neighbors than to those of their new urban neighbors. Either 

most migrants are very recent and have not altered their customs in this 

respect, or the effects of norms observed in their areas of origin while 

they were younger were so strong as to continue to influence them in their 

new home. Since Tunisia and other cities have been growing for some time, 

we favor the latter hypothesis. The other comment refers to the woman's 

work status, where, curiously, women working at home do not breast-feed 

less than women who do not work at all (indeed they breast-feed more). 

This clearly indicates that working at home is usually fully compatible 

with breast-feeding. Data for women working away similarly suggests work
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away 	is not compatible.
 

Figures 2, 3 & 4 and Table 2 about here 

4. 	 Factors Influencing Breast-Feeding: Methodology and Selection of
 

Variables
 

To analyze the factors affecting the extent and duration of breast

feeding in Tunisia, we develop a model of the determinants of such
 

behavior. We will attempt to determine the factors that influence both (1)
 

whether the child is ever breast-fed, and (2), if so, whether it is breast

fed at various ages. Other important measures of breast-feeding behavior-

the frequency of feeding, whether the infant is fed separately or with
 

others, the extent of use of breast milk relative to other foods at various
 

ages (other milk, formula, solid food), and the age of weaning--cannot be
 

addressed with WFS data because the necessary questions were not included
 

in the questionnaire.
 

a. Methodology. Two problems typically occur in studies on breast

feeding. First, respondents have a greater or lesser preference for
 

certain time units (digits), which is manifest in a tendency to report
 

their duration of breast-feeding in multiples of six-months (e.g., 6, 12,
 

18, etc.). This is evident in all countries including Tunisia (suggested
 

by the lumpiness in Table 1). Existing techniques of demographers for
 

smoothing data artificially heaped on particular ages or digits are not
 

appropriate for reducing the heaping in breast-feeding duration data when
 

breast-feeding is to be the dependent variable in a functional
 

reiationship.
 

The statistical estimation technique we use to correct for the digit
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preference problem also eliminates a second problem, the fact that the
 

duration of breast-feeding is truncated by the birth of another child (in
 

the case of a closed birth interval) or by the date of interview (in the
 

case of the last birth). The truncation problem means that the actual
 

duration of breast-feeding is not observed for a significant proportion of
 

children in the sample. In the technical appendix we explain why the two
 

problems of digit preference and truncation make it inappropriate to use 

the usual statistical estimation technique of ordinary least squares
 

regression. It is necessary to reformulate the variable being
 

investigated, duration of breast-feeding, as an either/or breast-feeding
 

continuation decision variable: That is, at each age (in months) of the
 

child, determine whether the child is still breast-fed (1 = Yes) or not (0
 

= No). Children whose reported duration is (usually incorrectly) given in 

multiples of six are randomly assigned to the month number on either side 

(e.g.1 if twelve is reported, then either eleven or thirteen is randomly 

designated). The statistical analysis examines the factors ("explanatory 

variables") that influence whether or not the woman continues breast

feeding the child beyond the chosen cut-off date. The estimation technique
 

is called the probit procedure.
 

Various cut-off dates are used to check the stability of the results. 

The results in table A-3 suggest that the results are very sensitive to the 

choice of cut-off. Hence, we put very little emphasis on tiiese results. 

Instead, we will focus our discussion on the results in table A-5 where 

duration groups are used. The duration groups are identified by breaking 

the sample into two groups. We used 0 to 9 months ("short duration breast

feeders") and 10 months plus ("long duration breast-feeders"). Our 
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empirical work thus amounts to testing what factors influence women who are
 

short-breast-feeders to continue from 0-4 to 5-9 months, and what factors
 

influence the long-duration breast-feeders to continue from 10-14 to beyond 

15 months. As noted in section 1, factors influencing the continuation
 

decisions of short-duration and long-duration breast-feeders may well
 

differ. 
One expects that the major factors influencing the decision to
 

extend a relatively short period of breast-feeding will tend to be 
more
 

psychological or biological in nature, while those important in determining
 

the extent to which women who have already breast-fed their child a
 

substantial number of months continue to breast-feed will more often tend
 

to be social and economic. While the choice of the nine month break is 

somewhat arbitrary, of the several break points tried it seemed to give the 

most reasonable results. 
Previous research also leads us to expect that
 

different factors will affect also the ever-never choice which the mother
 

faces during the first few weeks of life. 
Biological, sociopsychological,
 

and contacts with health professionals may be the most important for the
 

ever-never decision.
 

b. Selection of Variables. In an earlier study we reviewed the
 

various individual, household and community factors expected to affect
 

breast-feeding behavior (Akin, et al, 
1981b; Popkin, et al, in press).
 

Based on that review and the data available from the WFS Tunisia tape, 
we
 

selected a set of characteristics of the mother, the child, and the
 

household which could have effects on breast-feeding in Tunisia. Table A-I
 

lists and defines these variables, as well as providing brief
 

Justifications for each. 
 Whenever possible, the variables are designed to
 

relate to the specific birth intervals of the mother during the last four
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years before the survey. For example, pill usage refers to whether the 

mother used the pill at all during the particular interval. For the
 

multivariate analysis we were forced to use the variable urban rather than
 

urban migrant and urban resident. There were a significant number of
 

missing observations for the urban migration variable (over 500). The
 

current status results in table 2 are the only results using the urban
 

migrant vs. urban resident classification. Table A-2 presents the means
 

and standard deviations for the variables used in the multivariate
 

analysis.
 

The family composition variables measure the number of children alive
 

in each age-sex group. This information is not quite the same as the
 

parity of the child, the measure most often used by demographers in such
 

analyses. However, age-sex composition variables more directly relate to 

the child care situation than does parity, and hence are likely to be more
 

closely related to breast-feeding.
 

Breast-feeding may be influenced (negatively) both by the biological
 

effects of contraceptive pills and by the decision to use contraceptives as
 

a substitute for the contraceptive effects of breast-feeding (see Popkin et
 

al., 1983 for a review of these issues). Thus the use of any contraceptive
 

method may be inversely related to breast-feeding. This negative effect
 

would be expected to be even more pronounced for the pill, given its
 

assumed added negative (biological) effects on lactation. Similarly we
 

tested the inclusion of the variable, desires another child, to determine
 

whether breast-feeding cessation was associated with a desire to have a
 

shorter birth interval. This variable was insignificant and dropped from
 

the final specifications.
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There are several other important specification issues. One is 

whether the sample should be further divided into urban and rural samples.
 

We examined this possibility by combining the "Always Urban Resident" and 

"Migrant to Urban Area" variables into one Urban variable. We then
 

interacted this Urban variable with all other independent variables in the
 

model (by adding interaction terms with Urban multiplied by each of the
 

other included variables). This approach allowed us to determine if a
 

large number of coefficients were statistically different for the urban and
 

rural samples. We found they were not and combined urban and rural mothers
 

into one sample.
 

The next specification issue is whether and how to incorporate husband
 

and wife occupation variables. Significant effects of occupation on the
 

duration of breast-feeding may be expected for a number of reasons.
 

Certain types of occupations of the mother may be more compatible with
 

breast-feeding than others, and the occupational category of the husband
 

may reflect the socioeconomic status and income level of the family. These
 

additional occupational variables added no explanatory power to the model.
 

Therefore they were subsequently dropped and will not be discussed further
 

in the empirical results section of this paper.
 

Finally, several other key variables are excluded. There was no
 

religion variable for the Tunisian WFS and too few "women who lived alone" 

to allow us to consider this factor.
 

5. Empirical Results for the Determinants of Breast-Feeding
 

The discussion here summarizes the main empirical results showing the 

effects of changes in the various explanatory variables on the probability 

that children shift from the "No" into the "Yes" breast-feeding category 
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(i.e., to being ever breast-fed, for the ever/never decision, and to being
 

breast-fed past the cut-off for the duration decision). The detailed
 

results are presented in Tables A-3 to A-7 in the Appendix and summarized
 

below in Table 3. In interpreting the results for variables 2-8 and 10
 

(dichotomous or categorical variables), the results shown are for children
 

in households characterized by the variable identified in comparison with
 

other "control" households. For example, the results for variabl6 ,Imber
 

4, "always urban resident" show the "effects" of being a child of a mother 

who is an urban vs. non-urban (i.e., rural) resident. For example, the -

in the ever/never column means the urban infant is significantly less
 

likely to be ever breast-fed. Details may be gleaned from the variable 

definitions in Table A-i. 

The statistical results are weakest for the ever/never decision, which 

is not surprising given that over 91 percent of the children are ever
 

breast-fed (see left column in Table 3). Level of education (of the woman
 

or her husband) does not have the expected negative impact on the decision
 

to (ever) breast-feed when statistically controlling for the other factors,
 

and only two variables are highly significantly related to the ever-never
 

decision. The most important of these is place of residence, urban
 

residents being much less likely to ever breast-feed, even controlling for
 

the education levels of both parents, the woman's employment, household
 

composition, and so on. The second significant result is that users of
 

modern birth control methods (including both the oral contraceptive pill
 

and other modern effective contraceptive methods) are less likely to ever
 

breast-feed. This result may indicate that women who breast-feed are aware
 

of its contraceptive value and breast-feed as a substitute for modern
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contraception. Or it may indicate that contraceptive users have unique
 

background characteristics which are related to reduced breast-feeding but
 

which have not been measured in this analysis. Finally, note that work
 

away from home has the expected negative association.
 

The results in the two right columns of Table 3 allow us to compare
 

the factors influencing continuation decisions of women who breast-feed
 

relatively short and relatively long durations. First, we see that again
 

mother's education and father's education do not have the expected strong
 

negative effects. Only for the longer-duratioa sample was there a
 

noticeable negative effect. A possible explanation for this result is the
 

low level of variation in education in Tunisia (see Table A2). The work
 

away from home variable also has none of the expected negative effects, and
 

women who work at home (which represents the majority of working women) are 

somewhat more likely to breast-feed than non-working women. On the other 

hand, the effects of living in urban areas are very statistically
 

significant and negative, as expected for birth samples. These 
are the
 

strongest statistical rejults observed. 
The child's being male increases
 

the likelihood of breast-feeding somewhat for the shorter duration sample,
 

and considerably for the longer-duration sample. This suggests a tendency
 

to favor breast-feeding male children at longer durations, for whatever
 

reasons. Such a tendency has been recently observed in 
some other
 

societies. The strong positive relationship between mother's age and the
 

continuation decision of longer-duration breast-feeders may indicate a
 

tendency for older cohorts of women to breast-feed longer, which one would
 

expect if there is a secular decline in breast-feeding in process in
 

Tunisia.
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Table 3 about here
 

The use of the pill and the use of other contraceptives (modern or
 

traditional) have a large negative impact on the short-duration decision,
 

but no significant effect either way on the long-duration choice.
 

Moreover, the desire for another child has a surprising positive effect on
 

the probability of breast-feeding beyond 15 months among long-duration
 

breast-feeders, but no effect on short-duration continuation decisions.
 

The effects of these latter two categories of variables (numbered 6-8 and
 

5, respectively, in table 3) are in fact the largest differences observed
 

in the results between the two samples of children/mothers, These results 

were found even though we controlled for many socioeconomic characteristics
 

of the women that may differentiate them into modern or traditional
 

categories. However, the long-dur.tion breast-feeders contain a larger
 

number of what may be considered traditional women. This fact may explain 

the positive sign for desires another child and the lack of significance of
 

the contraception variables. 

Notice that the effect of the pill is no greater than that of other
 

contraceptives, suggesting that the purely biological effect of the pill is
 

not important for' Tunisian women. Finally, none of the household 

composition variables were found important. 

6. Policy Implications
 

The fact that potentially important variables are not available in the 

WFS data must be borne in mind in recognizing the substantive limitations 

of the analyses report'd here, and thereby in deriving policy inferences
 

from them. Greater knowledge of factors which influence extending breast

13
 



feeding from a very short to a moderate duration are particularly important
 

because infants fed foods other than breast-milk before 4-6 months of age
 

usually have a higher risk of morbidity, growth retardation and even death
 

in developing countries. However, there are also known immunological, 

nutritional, and other benefits of even partial breast-feeding beyond nine
 

months, as well as family planning protection and economic benefits (since 

purchased milk is much more expensile).
 

Our brief discussion here focuses on four possible substantive policy
 

areas:
 

a. Labor force policies. In Tunisia, where only 10% of the women
 

declare themselves as working (mainly in urban areas), women's work per se 

is not observed to significantly reduce breast-feeding except for a small 

effect on the ever/never decision. Therefore, until more women enter the 

labor force, new legislation, such as requiring employers to provide infant 

creches or breaks for working women to breast-feed, would seem premature. 

b. Education policies. Neither mothers' nor fathers' education was 

a significant determinant of breast-feeding in the duration analysis. 

Education occasionally was significant in Table A-3. However, we put 

little faith in these results since the coefficient estimates are unstable 

across cut-offs.
 

c. Family planning policies. Mothers who use birth control pills
 

are significantly less likely to breast-feed their children in Tunisia.
 

This negative effect seems to be greatest for the important short vs.
 

moderate duration decision. On the surface these results could be inferred
 

as supporting the belief that pill use suppresses milk production. This
 

would lead some to Jump to the conclusion that consideration should be
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given to altering the types of contraceptive pills used in Tunisia, or
 

stressing alternative means of birth control (IUD, sterilization, etc.).
 

However, when it is recognized that the negative effects of other use of
 

contraception (modern or traditional) are significant and similar in
 

magnitude, our interpretation shifts from a biological to a
 

sociopsychological one: The use of the pill and other contraceptives is
 

probably associated with similar personal motivations and socioeconomic
 

characteristics, as both groups are implicitly interested in spacing and/or
 

limiting births. Thus we find little evidence that pill use suppresses 

lactation in Tunisia, and no reason to exclude the provision of pills from
 

family planning programs. On the other hand, persons who have contact with 

family planning programs represent a prime target for breast-feeeding 

promotion activities. 

d. Urban residence and migration policies. There appear to be
 

strong effects of urban residence on reducing the duration of breast

feeding even after the other factors are controlled for. Moreover, the
 

effect appears to increase consistently with duration (Table A-4). Most
 

important, for short-duration breast-feeders, urban residents are
 

significantly less likely to extend breast-feeding from a one-to-four month
 

period to five or more months. Infants are especially vulnerable to health
 

risks at ages under 6 months, so it is important to develop and direct
 

policies aimed at increasing the duration of breast-feeding in urban areaL.
 

In the current status analysis of table 2 we also found that long-term
 

urban residents breast-feed for the shorbest durations but also that
 

migrants to urban areas breast-feed for shorter periods than rural
 

residents. Policies may need to be focused on this group so that the
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continuation of rural-urban migration will not further reduce overall 

levels of breast-feeding in Tunisia.
 

There are undoubtedly other urban factors (such as greater
 

availability of markets with alternative foods, more prevalent electricity,
 

mass 	media promotion by infant food companies, and activities and attitudes
 

of health professionals) that also influence breast-feeding continuaton
 

decisions in urban areas.
 

It should be pointed out that there is no difference in infant
 

mortality between urban and rural areas in Tunisia (Adlakha and Suchindran,
 

1984). This represents a sharp contrast to the much lower mortality rates
 

in urban areas found in Egypt, Jordan and Yemen. Given the amount of
 

evidence favoring the positive morbidity and mortality reduction effects of
 

breast-feeding it is our assumption that increases in the extent and
 

duration of breast-feeding in urban areas will lower the infant mortality
 

rate.
 

7. 	 Summary
 

The above results are based on a nationally representative sample of
 

3,310 infants born between 1974 and 1978. They indicate that over 90% of
 

Tunisian infants are breast-fed at birth but that there are significant
 

declines in breast-feeding in the first 6 months of infancy in urban areas,
 

particularly Tunis. These results appear to show a much higher level of
 

breast-feeding than has been found in studies from smaller, usually non

representative samples. It is not easy to compare results of this study
 

with earlier ones as results are presented very differently. Hamza's study
 

which repcrted that 80% of children under two were not breast-fed (Hamza, 

1976) would appear to indicate that significant increases in breast-feeding 
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may have occurred. However, it is possible that Hamza's statistics
 

referred to the number of children under two who were currently being
 

breast-fed. Mhenni (1981) found that 90% of urban disadvantaged mothers
 

initiated breast-feeding. Th. WFS results presented in this paper indicate
 

that a much larger proportion of disadvantaged mothers breast-feed. Mainly
 

urban advantaged mothers never breast-feed their infants. Other important
 

studies are based on smaller samples (e.g., Vemury, 1980; Mhenni, 1981;
 

Partato, 1981; Mansour, 1974). We are unable to discuss possible trends
 

because of the differences in sampling frames and statistical methods of 

analysis between this and these earlier studies. 
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FIGUP 2. TUNISIA: PERCENTAGES OF CHILDREN BREAST-FED
ACCORDING TO PLACE OF RESIDENCE OF MOTHER 
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FIGURE 3. 
RCOOROING 

TUNISIA: PERCENTAGES OF CHILDREN FREAST-FED 
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FIGURE 4. TUN[SIA: PEICENITAGES OF CHILDREN BREAST-FEDACCORDING TO WHETHER MOTHER IS URBAN OR RURAL
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Table 1. Tunisia: 


Age of Child
 
in Months 


0b 

1 


2 


3 


4 


5 


6 


9 


12 


15. 


18 


21 


24 


30 


36 


42 


Number of Children 


Percentages of Children Breast-fed at Various Ages:
 
Urban, Rural and Totala
 

Urban Rural Total
 

87.1 94.0 
 91.1
 

79.8 92.1 86.9
 

74.0 90.8 83.7
 

67.9 89.5 80.5
 

64.3 88.9 78.6
 

62.0 87.6 76.9
 

57.3 86.0 74.0
 

50.1 82.4 69.0
 

36.0 65.4 53.2
 

32.9 62.0 50.0
 

22.3 44.9 35.6
 

21.3 44.1 34.7
 

7.3 17.3 13.2
 

4.6 12.9 9.5
 

3.4 6.8 5.3
 

3.4 6.2 4.9
 

1385 1925 3310
 

a Based on life table analysis.
 

b Children breast-fed 1-30 days (i.e., ever breast-fed).
 



Table 2. Tunisia: Differentials in Mean Duration of
 
Breast-Feeding for Childrena
 

Classification of Mother Mean Duration
 

in months
 

1. Urban-Rural
 

a. Always an urban resident 11.8
 
b. Urban migrant 16.9
 
c. Rural 17.5
 
d. Total 14.9
 

2. Education (yrs. of schooling) Mother Father
 

a. Zero 16.9 17.3 
b. 1 to 3 13.2 14.0 
c. 4 to 6 8.7 12.4 
d. 7 to 9 2.0 11.3 
e. Greater than 9 --_c 7.7 

3. Work Status
 

a. Does not work 14.5
 
b. Works at home 18.4
 
c. Works away 10.4
 

4. Region of residence
 

a. Tunis 10.9
 
b. Northwest 18.2
 
c. Northeast 14.8
 
d. Central 17.1
 
e. Sahel 13.0
 
f. South 15.6
 

5. Average Child 14.9
 

a Based on the current status technique (see text).
 

b Based on a sample size of 13.
 

c No observations
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Table 3. Tuni3ia: 


Variable whose effect is 

being investigatedb 


I. 	 Education 


2. 	 Work now 


3. 	 Work away 


4. 	 Urban resident
 

5. 	 Desires another child 


Summary of Empirical Results on
 
Breast-Feeding Decisionsa
 

Effect on the
 

Decision to Continue or Not of
 

Effect on Effect on Effect on 

Ever-never Short-duration Long duration 
Decision breast-feeders breast-feeders 

0 0 0
 

0 + +
 

- 0 0
 

0 	 0 ++
 

6. 	 Non-modern contraceptive 0 - 0
 

7. 	 Use of pill - 0
 

8. 	 Other effective
 
contraceptive - - 0
 

9. 	 Mother's age 0 0 ++
 

10. 	 Male child - + ++
 

11. 	 Father's education 0 0 0
 

0 	 Indicates no effect
 
+ Indicates weak positive effect (students' t-statistic significant at .10 level)
 
++ Indicates strong positive effect (students' t-statistic significant at .05
 

level)
 
-	 Indicates weak negative effect (students' t-statistic significant at .10 level) 

Indicates strong negative effect (students' t-statistic significant at .05 
level) 

a Source: Tables A-3 and A-5.
 

b Variable refers to the mother except as indicated. Variables omitted
 

(see list in Table 3) had no significant effects, except a few family
 
composition variables, which are discussed in the text.
 



Table A-i. 


Variablea 


Education 


Age of mother 


Work Now 


Work Away 


Pill Use 


Other Effective 

Contraceptives 


Less Effective 

Contraceptives 


Desires Another 

Child 


Marital Status 


Tunisia: WFS Variables Selected for the Analysis
 

of Breast-Feeding Determinants
 

Definition and Brief Rationale
 

In years completed.
 
Reflects value of time, and household socioeconomic
 
status.
 

In years. Older women have smaller volume of milk.
 
Also, older women are more traditional in orientation.
 

(1 = mother works in market; 0 = does not work).
 
Mother works in a wage, farming, or other market
oriented occupation; in combination with work away,
 
allows interpretation of impact of maternal working
 
status on breast-feeding.
 

(1 = mother works away from home; 0 = does not work
 
away). Work away is more likely to be incompatible
 
with breast-feeding.
 

(I = use of contraceptive pill in interval; 0 = not 
used). Pill use has been associated with decreased 
breast-milk production. 

(1 = use of IUD and male and female sterilization; 0 = 

all others). To control for persons who use the pill 
for contraception effects, and thus to distinguish the 
physiological effects of the pill per se. 

(1 = use of douche, condom, rhythm, withdrawal, absti
nence methods; 0 = others). A second control to dis
tinguish persons using less effective methods of
 
contraception to clarify the physiological effects of
 
the pill on lactation.
 

(I = an additional child is desired; 0 = no additional
 
child desired). Measures whether women want more children.
 
Relates to effectiveness of use of contraceptive methods.
 

(1 = married & living together; 0 = separated, widowed,
 
or divorced). Indicates availability of spouse to provide
 
economic and social support for child. Adjusted to
 
refer to the womani's situation at the time of birth of
 
the child under consideration.
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Table A-i (cont'd)
 

Variablea 


Urban 

Resident 


Male 


Husband's 

Education 


No. of Other 

Children 

Aged 0-3 


No. of Other 

Children 

Aged 4-6 


No. of Siblings 

Aged 7-11 


No. of Siblings 

Ages > 13 


Definition & Brief Rationale
 

(I = currently residing in urban areas; 0 = residing
 
in rural area). Measures influences of modern urban
 
living conditions (media exposure, available breast milk
 
substitutes, less social support for children, more
 
exposure to modern health professionals, work situations
 
for women less compatible with breast-feeding). Includes
 
both long- and short-term urban residents. For the
 
urban migrants it measures shorter-term influence of
 
urban living for which less modernization effects are
 
expected (and conversely a more traditional orientation
 
is expected).
 

( = male; 0 = female). Measures any sex bias against
 
female children in breast-feeding.
 

In years completed. A proxy for household socioeconomic
 
status, husband's value of time.
 

Number of siblings ages 0-47 months. Additional pre
schoolers can increase the value of mother's time at home
 
and increase her likelihood of breast-feeding. On the
 
other hand they also require attention and compete with
 
the infant for the mother's time.
 

Number of siblings aged 47 to 83 months. They are less
 
time intensive than younger children but 
are less likely
 
to act as mother-substitutes than older children. 
In meny
 
cultures, they are 
left alone while older family members
 
work.
 

Number of siblings (or brothers and sisters) aged 84 to
 
155 months. Potential mother substitutes for infant
 
feeding (bottle, etc.) in many culr,-res.
 

Number of siblings older (or brothers and sisters) than
 
156 months. Potential mother substitutes for either infant
 
care or market production.
 

a All variables refer to mother except as indicated.
 



Table A-2. Tunisia: Means and Standard Deviations for
 
Explanatory Variables
 

Variable 


Mother's education level (yrs.) 


Father's education level (yrs.) 


Mother: works now 


Mother: works away 


Mother's age at birth of last child (yrs.) 


Male (proportion male) 


Urban (proportion urban) 


No. of children by age/sex
 

0-3 

4-6 

7-12 male 

7-12 female 

13+ male 

13+ female 


Mother's occupation
 

Professional 


Clerical/sales 


Agricultural 


Unskilled 


Desires Another Child 

Pill Use 

Mean 


0.94 


2.25 


0.15 


0.03 


28.89 


0.53 


0.39 


0.78 

0.52 

0.43 

0.43 

0.29 

0.28 


0.02 


0.01 


0.14 


0.03 


0.42 


0.09 


Standard Deviation
 

2.03
 

3.56
 

0.36
 

0.16
 

6.78
 

0.50
 

0.49
 

0.66
 
0.62
 
0.74
 
0.72
 
0.72
 
0.70
 

0.14
 

0.08
 

0.34
 

0.16
 

0.49
 

0.28
 

a Represents the proportion of 
cases unless noted otherwise. The sample
 
used is the overall ever-never group.
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Table A-3. Determinants of Probability that Children in Tunisia Were
 
Breast-Fed at Specified Ages 

Ever 
Breast-Fed 

3 
Months 

Number of Months 

4.5 6 
Months Months 

9 
Months 

12 
Months 

15 
Months 

1. Constant 1.438 

(6,.678) 
1.589 

(5.193) 
1.30! 

(4.616) 
1.224 

(4.555) 
1.113 

(4.310) 
0.437 

(1.704) 
-0.322 

(-1.178) 

2. Desires More Children -0.051 

(-0.705) 
0.152 

(1.587) 
0.116 

(1.286) 
0.103 

(1.185) 
0.125 

(1.476) 
0.119 

(1.398) 
0.316 

(3.453) 

3. Urban -0.220 

(-3.079) 

-0.481 

(-5.146) 

-0.621 

(-7.060) 

-0.601 

(-7.134) 

-0.602 

(-7.268) 

-0.476 

(-5.698) 

-0.524 

(-5.957) 

4. Uses Effective Modern 
Contraceptive 

-0.311 
(-3.211) 

-0.360 
(-2.837) 

-0.282 
(-2.314) 

-0.171 
(-1.428) 

-0.132 
(-1.122) 

0.048 
(0.394) 

-0.013 
(-0.106) 

5. Uses Not-Effective 

Contraceptive 
-0.048 

(-0.398) 
-0.331 

(-2.315) 

-0.394 

(-2.901) 
-0.378 

(-2.794) 
-0.049 

(-0.343) 
-0.133 

(-0.926) 
-0.130 

(-0.797) 

6. Mother's Age at Birth 
of Last Child 

-0.001 
(-0.135) 

0.002 
(0.133) 

0.006 
(0.606) 

0.004 
(0.366) 

-0.003 
(-0.366) 

0.007 
(0.739) 

0.018 
(1.801) 

7. Number of Children 
Aged 0-3 

-0.058 
(-1.238) 

-0.049 
(-0.770) 

-0.056 
(-0.950) 

-0.037 
(-0.645) 

-0.009 
(-0.158) 

-0.021 
(-0.359) 

-0.002 
(-0.036) 



Table A-3 (cont'd)
 

Number of Months
 

Ever 
Breast-Fed 

3 
Months 

4.5 
Months 

6 
Months 

9 
Months 

12 
Months 

15 
Months 

8. Number of Children 
Aged 4-6 

0.109 
(1.920) 

0.196 
(2.501) 

0.180 
(2.450) 

0.114 
(1.639) 

0.123 
(1.821) 

0.076 
(1.158) 

0.078 
(1.140) 

9. Number of Sisters 
Aged 7-12 

0.103 
(1.899) 

0.111 
(1.393) 

0.109 
(1.469) 

0.139 
(1.966) 

0.136 
(2.002) 

0.105 
(1.628) 

0.107 
(1.654) 

10. Number of Brothers 
Aged 7-12 

-0.049 
(-1.010) 

0.0003 
(0.004) 

0.031 
(0.474) 

0.037 
(0.594) 

0.139 
(2.228) 

0.103 
(1.742) 

0.132 
(2.159) 

11. Number of Sisters 
Aged 13+ 

0.065 
(1.121) 

0.093 
(0.944) 

0.104 
(1.146) 

0.110 
(1.297) 

0.110 
(1.353) 

0.087 
(1.177) 

0.084 
(1.109) 

12. Number of Brothers 
Aged 13+ 

-0.152 
(-2.870) 

0.129 
(1.296) 

0.039 
(0.459) 

0.031 
(0.392) 

0.081 
(1.044) 

0.033 
(0.482) 

0.087 
(1.263) 

13. Male -0.113 

(-1.802) 
0.013 

(0.149) 
0.124 

(1.572) 
0.086 

(1.132) 
0.056 

(0.755) 
0.121 

(1.661) 
0.198 

(2.557) 

14. Works Now 0.007 

(0.072) 

0.387 

(2.211) 

0.304 

(2.030) 

0.318 

(2.295) 

0.118 

(0.991) 

0.178 

(1.574) 

0.170 

(1.472) 



Table A-3 (cont'd)
 

Number of Months
 

Ever 
Breast-Fed 

3 
Months 

4.5 
Months 

6 
Months 

9 
Months 

12 
Months 

15 
Months 

15. Works Away -0.278 
(-1.514) 

0.444 
(1.277) 

0.351 
(1.157) 

0.170 
(0.622) 

0.384 
(1.42) 

0.246 
(0.961) 

0.210 
(0.835) 

16. Pill Use -0.202 
(-1.880) 

-0.561 
(-4.436) 

-0.478 
(-3.906) 

-0.397 
(-3.259) 

-0.319 
(-2.592) 

-0.153 
(-1.177) 

-0.117 
(-0.823) 

17. Mother's Education -0.019 
(-1.100) 

-0.060 
(-2.984) 

-0.065 
(-3.419) 

-0.087 
(-4.611) 

-0.098 
(-5.092) 

-0.105 
(-5.060) 

-0.098 
(-4.020) 

18. Father's Education -0.0002 
(-0.018) 

-0.027 
(-2.211) 

-0.027 
(-2.343) 

-0.029 
(-2.510) 

-0.043 
(-3.742) 

-0.037 
(-3.084) 

-0.029 
(-2.088) 

Number of Observations 2745 2166 2080 1954 1744 1502 1245 

X2 61.40 215.75 280.88 302.78 313.18 246.76 229.92 



Table A-4. 
 Effects of Simulated Changes in Selected Explanatory Variables
 
on 
the 	Probability of Breast-Feeding Children-Tunisia
 

Number of Months
 

Ever 3 4.5 6 9 12 15 
Breast-Fed Months Months Months Months Months Months 

A. 	Predicted Probabilities:
 
All Variables at Means 0.879 0.939 
 0.913 0.880 0.819 0.717 0.618
 

B. 	Simulated Marginal Change
 

1. 	Residence Changes
 
from Rural to Urban -0.046 -0.064 -0.111 -0.132 -0.169 -0.166 -0.205
 

2. 	Mother's Education
 
Increases I S.D. -0.008 -0.015 -0.022 -0.038 
 -0.055 -0.073 -0.072
 

3. 	Mother's Age
 
Increases I S.D. -0.001 0.001 0.006 0.005 
 -0.006 0.015 0.044
 

4. 	No. of Children 0-3
 
Increases 1 S.D. -0.008 -0.004 -0.006 
 -0.005 -0.002 -0.004 -0.001
 

5. 	No. of Brothers 7-12
 
Increases I S.D. -0.007 0.000 
 0.004 0.005 0.026 0.025 0.037
 



Table A-4 (conL'd)
 

Ever 
Breast-Fed 

3 
Months 

Number of Months 

4.5 6 
Months Months 

9 
Months 

12 
Months 

15 
Months 

6. No. of Sisters 13+Increases I S.D. 0.009 0.007 0.011 0.015 0.019 0.020 0.022 

7. Sex Changes from 
Fenale to Male -0.023 0.001 0.020 0.017 0.015 0.041 0.016 

8. Pill Changes from 
Non-use to Use -0.045 -0.095 -0.098 -0.095 -0.094 -0.053 -0.045 

Source: Derived from the results of Table A-3. 

S.D. = standard deviation 



Table A-5. Differences in the Probability of Continuing-of
 
Breast-Feeding at Different Durations, Tunisia
 

1. 	 Constant 


2. 	 Desires Children 


3. 	 Urban 


4. 	 Effective Modern 

Contraceptive 


5. 	 Not Effective 

Contraceptive 


6. 	 Mother's Age at 

Birth of Last Child 


7. 	 Number of Children 

Aged 0-3 


8. 	 Number of Children 

Aged 4-6 


9. 	 Number of Sisters 

Aged 7-12 


10. 	 Number of Brothers 

Aged 7-12 


11. 	 Number of Sisters 

Aged 13+ 


12. 	 Number of Brothers 

Aged 13+ 


4.5-Month Cutoff 

(1-9 Month 

Duration) 


0.228 

(0.601) 


0.165 

(1.394) 


-0.552 

(-4.776) 


-0.458 

(-2.834) 


-0.644 

(-3.625) 


0.013 

(0.983) 


-0.023 

(-0.304) 


0.265 

(2.800) 


0.068 

(0.694) 


-0.045 

(-0.494) 


0.183 

(1.526) 


-0.031 

(-0.259) 


15-Month Cutoff
 
(Greater than 9-

Month Duration)
 

-0.283
 
(-0.876)
 

0.353
 
(3.282)
 

-0.270
 
(-2.470)
 

0.222
 
(1.430)
 

0.050
 
(0.230)
 

0.024
 
(2.051)
 

-0.036
 
(-0.480)
 

0.102
 
(1.235)
 

0.046
 
(0.609)
 

0.083
 
(1.136)
 

0.045
 
(0.511)
 

0.112
 
(1.335)
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Table A-5 (cont'd)
 

4.5-Month Cutoff 15-Month Cutoff
 
(1-9 Month (Greater than 9-

Duration) Month Duration)
 

13. Male 	 0.182 0.213
 
(1.748) 	 (2.317)
 

14. Work Now 	 0.322 0.178
 
(1.605) 	 (1.348)
 

15. Work Away 	 0.225 0.110
 
(0.550) 	 (0.365)
 

16. 	 Pill Use -0.578 0.125
 
(-3.576) (0.671)
 

17. Mother's Education 	 -0.015 
 -0.038
 
(-0.624) (-1.124)
 

18. 	 Father's Education -0.006 -0.017
 
(-0.413) (-0.989)
 

Number of Observations 	 728 987
 

X2 	 126.73 70.42
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Table A-6. Effects of Simulated Changes in Selected Explanatory Variables
 
on Breast-Feeding When Structural Shift is Present-Tunisia
 

A. 	Predicted Probabilities 


All Variables at Average
 

B. 	Simulated Marginal Change
 

1. 	Residence Changes 


From Rural to Urban
 

2. 	Mother's Education
 
Increases I S.D. 


3. 	Mother's Age
 
Increases I S.D. 


4. 	Number of Children 0-3
 
Increases I S.D. 


5. 	Number of Brothers 7-12
 

Increases 1 S.D. 


6. 	No. Sisters 13+
 
Increases I S.D. 


7. 	Child's Sex Changes from
 
Female to Male 


8. 	Pill Changes from
 
Non-Use to Use 


Source: Derived from table A-5
 

4.5-Month Cutoff 

(1-9 Month 


Duration) 


0.664 


-0.198* 


-0.014 


0.031 


-0.006 


-0.011 


0.043* 


0.066* 


-0.223* 


15-Month Cutoff
 
(Greater than 9-

Month Duration)
 

0.782
 

-0.083*
 

-0.016
 

0.045*
 

-0.007
 

0.018
 

0.010
 

0.063*
 

0.035
 

The 	absolute value of the 
t statistic for the coefficient of the
 
variable in the probit results was greater than 1.5 (significant at
 
about the .13 level).
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Technical Appendix
 

There are three major statistical techniques used in this paper: the
 

life table, the current status method, and the probit maximum likelihood
 

procedure. We will discuss each estimation method and present rationales
 

for their use.
 

Life Tables
 

Life tables have been used by demographers to study mortality for many
 

decades. A life table provides a life history of a group or cohort of
 

people, showing the extent to which it is diminished gradually by deaths. 

Three assumptions are implicit in its construction: (1)the cohort is
 

closed to migration, so no changes occur except losses from death; (2)
 

mortality conditions are constant over time; and (3)losses (e.g., deaths)
 

are evenly distributed over the time period under consideration (usually a
 

year). Two special terms used in life tables are also worth defining here:
 

Ix is the number of survivors at exact age x (i.e., reaching their xth 

birthday); and nqx is the conditional probability of dying during the
 

interval from age x to age x + n.
 

Life tables are usually constructed from data on the population aged x
 

in a year (i.e., at the midpoint of the year) and deaths during the year by
 

age. These data are used to compute the (conditional) qx and 1x values,
 

with people exiting because of death only. Because exit is due to one
 

cause only (death), they are called single decrement life tables. Inthe
 

analysis of breast-feeding, however, there are two possible ways children
 

exit or suffer "mortality" from the population of breast-fed children--by
 

either (1)ceasing to be breast-fed or (2)dying. Therefore the
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appropriate technique is a multiple decrement technique. (For an early and
 

standard reference, see Sheps, 1965).
 

Inapplying this technique to breast-feeding, children who die are
 

excluded from the denominator because they die prior to the computing of
 

the probabilities of "surviving" (being breast-fed). Thus the life table
 

parameters for breast-feeding are probabilities of breast-feeding surviving
 

children.
 

Let us return to the three assumptions required inthe construction of
 

life tables. Assumption 2 is not strictly correct in most contemporary 

societies, where both mortality (especially infant) and breast-feeding are 

probably declining. These declines are almost universally ignored, and are 

of negligible importance for the short (four-year) period we use here. 

Assumption (3)about losses being evenly distributed over the time interval
 

(month) requires our assuming that when the reported number of months
 

breast-fed and the reported age at death of a child are the same, an
 

average of one-half month should be assigned for breast-feeding (included
 

in both the numerator and denominator). Finally, the most important 

assumption, that the cohort be closed (to migration, normally), has in a
 

sense already been addressed. Deaths of children are treated as equivalent
 

to out-migrations, and the dead children are excluded prior to computing
 

the (conditional) probabilities of breast-feeding.
 

Current Status Method
 

The reported durations of breast-feeding obtained from retrospective 

questions to women in surveys are known to be characterized by very serious 

age heaping. The current status method overcomes this problem. All that 
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is required for the current status method is that women report reasonably
 

accurately the dates of their children's births and whether or not the
 

child is currently being breast-fed.
 

The proportion of children being breast-fed at various durations, y,
 

is then computed. First the likelihood of each age child currently being
 

breast-fed is calculated:
 

Number of women currently breast-feeding a child born y
ly = months before interview 

Number of women with a birth y months before the interview 

In practice, this statistic is usually calculated assuming all closed 

interval children are no longer being breast-fed, so that such children 

only appear in the denominator of Zy. Inaddition, in our ccmputations we 

exclude children that die within the first month after birth. The measure 

of mean duration is then calculated by summing the 2y'S (see Smith, 1980, 

1981). 

Inour application of the current status method, severe fluctuations 

from month-to-month led us to group the data in three-month intervals. The 

resultant current status figures are also not strictly comparable to the 

life table because current status figures are developed only for children 

ever breast-fed. 

Sta'.istical Issues for the Multivariate Analysis
 

The purpose of this section is to discuss briefly several statistical
 

problems that must be resolved in an analysis of the determinants of
 

breast-feeding. The anialysis of the binary choice decision variable, to
 

breast-feed or not to breast-feed, can be handled within a standard
 

discrete dependent variable framework. The method we have chosen is the
 

probit technique, a procedure widely applied in diverse disciplines (for a
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textbook explanation, see Pindyck and Rubinfeld [1976], chap. 8). The
 

computer program that we use to carry out the probit estimation method also
 

allows us to use the sample weights provided in the WFS data. These
 

weights were renormalized for each regression subsample. Thus, our
 

estimated coefficients take into account potential sampling problems and
 

assure us of a nationally representative sample.
 

The analysis of the factors that influence the duration of breast

feeding is a difficult problem. It would be statistically simple if we
 

could investigate the determinants of the duration by employing a
 

continuous dependent variable in a linear regression model; we shall now
 

explain why such a simple model is not adequate.
 

The standard linear regression model is written as,
 

(1) Yt* = Xto + t 

where Yt* is the observed number of months the child is breast-fed, Xt is a 

1 by k vector of factors that influence the duration decision, a is a k by 

1 vector of regression coefficients to be estimated, and pt is a random
 

unobserved disturbance term. Under standard conditions in such a model, we
 

assume the Pt to be an independent, identially distributed random variable,
 

with a mean of zero and a constant variance of p2. If these assumptions
 

hold and the Pt and Xt are independent of each other, the ordinary least
 

square method provides the best linear unbiased estimator for 8.
 

Unfortunately, the data, for two reasons, do not behave in such an
 

ideal manner. First, Yt* can be truncated by either pregnancy or the birth
 

of another child (in the case of the closed-interval child) or by the date
 

of interview (in the case of the last birth or open-interval child). This
 

means that if we are dealing with a closed-interval child, we actually
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observe the correct variable Yt*, the duration of breast-feeding, only when
 

the mother stops breast-feeding before or exactly at the birth of another
 

child.
 

A similar type of truncation occurs for open-interval children. In
 

this case, we only observe Yt* when the mother stops breast-feeding the
 

child before or exactly at the date of the interview. If at the time of
 

the interview the child is still being breast-fed, we cannot know how much
 

longer the child will continue to be breast-fed.
 

The effect of this truncation problem is that ordinary least squares
 

estimation cannot be used to analyze the determinants of breast-feeding
 

because (for a substantial portion of the data) the dependent variable is
 

not observed. Moreover, even ifthe variable were observed over its entire
 

range, the digit preference problem that is common among retrospective
 

survey data would preclude the use of ordinary least squares as a viable
 

estimation technique. The data used in our analysis reveals a strong
 

tendency for respondents to round towards half-year digits (particularly at
 

12, 18, and 24 months). Statistically this digit preference problem means
 

that Xt and pt are likely to be correlated. To see this, suppose the Xt
 

characteristics of a woman were such that she would be expected to breast

feed for 11 months. But the respondent would instead tend to respond that
 

she breast-fed the child 12 months. Thus, the error term pt would tend to
 

be positive when Xt assumed the configuration that should lead to a
 

prediction of eleven. By similar argument, ifthe Xt configuration were
 

such that we would expect a response of 13 months, the corresponding pt
 

would tend to be negative since 12 would often be reported instead. If we
 

ignored the correlation between Xt and pt and used the ordinary least
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squares regression method, the resulting estimates of 0 would be biased and 

inconsistent. The results of any analysis of the determinants of breast

feeding on the basis of such estimates would be highly suspect. 

Our solution to these two statistical problems involves reformulating 

the continuous variable, duration of breast-feeding, as a discrete 

variable. For example, define the discrete variable Yt as follows: 

0 if Yt* < 9 months 

1 if Yt* > 9 months 

IfYt* were exactly equal to 9 months, then Yt would be randomly assigned a 

value of 0 or I with equal probability. It is easy to see how this 

categorization solves the truncation problem since it is no longer 

necessary to observe Yt* through its entire range. Rather it is only 

necessary that the mother have the opportunity to breast-feed the child 

through the particular cut-off date chosen. The cut-off point chosen in 

defining the discrete variable ismore or less arbitrary. However, it is 

clear that the higher the age cut-off chosen, the more observations will be 

lost due to truncation by date of interview (i.e., fewer children will be 

at least as-old as the cut-off). Digit preference points can be used as
 

the cut-off as long as there is no systematic rounding - either upward or 

downward - around the cut-off point by respondents. A small problem with 

this approach is that we assign children that fall on a digit preference 

point to the 0 or 1 category with equal probability when, in fact, 

attrition necessarily occurs as duration increases: fewer children are 

breast-fed at 10 than at 8 months. Because of this slight attrition 

problem we consider a fairly large number of cut-offs, some that are digit 

preference points and some that are not. The 2-, 6-, and 12-month cut-offs 
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are chosen because they are typically considered important for health or
 

population policy reasons. The 4, 5, 9, and 15 month cut-offs are chosen
 

because they are not digit preference points; few observations have to be
 

arbitrarily assigned to the 0 or 1 category. Once a cut-off is chosen, and
 

the discrete variable Yt defined, the probit technique is appropriate as
 

the method of estimation.
 

The final statistical issue to be discussed is the stability of the
 

coefficients of equation (1). As pointed out earlier, if there is a stable
 

relationship between the determinants of breast-feeding and the duration of
 

breast-feeding, then regardless of the cut-off chosen, we should obtain
 

estimates of the coefficients that are invariant to the choice of cut-off.
 

This may not be the case. For example, a variable may be of little
 

importance in distinguishing short and medium du:ation breast-feeders, but
 

quite important in identifying medium and long duration breast.-eeders.
 

The effects of certain variables may even be opposite indirection inthe
 

two cases. rhus, if all women with short and long duration of breast

feeding are grouped together, the effect of some variables may be obscured
 

inthe statistical results.
 

If we could use continuous data, this complication of different
 

structures for different durations could be handled with a non-proportional
 

hazards model. Unfortunately, the existence of the digit preference
 

problem discussed above precludes the use of this model because it requires
 

a continuous dependent variable. Thus, we use a discrete analogue to the
 

hazards method using various shift points, based on what we consider to be
 

reasonable time intervals, and divide each population into two
 

subpopulations. Then we estimate separate equations for each
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subpopul ation.
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Appendix on Methodology
 

Two problems typically occur in studies on breast-feeding. First,
 
respondents have a preference for certain units (digits), which is manifest
 
in a tendency to report their duration of breast-feeding in multiples of
 
six-months (e.g., 6, 12, 18, etc.). Existing techniques of demographers
 
for smoothing data which is artificially heaped on partici-lar ages or digits
 
are not appropriate for reducing the heaping in breast-feeding duration data
 
when breast-feeding is to be the dependent variable in a functional rela
tionship.
 

The statistical estimation technique we use to correct for the digit
 
preference problem also eliminates the second problem, the fact that the
 
reported duration of breast-feeding is truncated, either by the birth of
 
another child (in the case of births before the last birth) or by the date
 
of interview (in the case of the last birth). In the case of the former,
 
the birth of the last child truncates the previous child's breast-feeding
 
not due to actual cessation of breast-feeding because the methods of data
 
collection and coding used by WFS censure the breast-feeding behavior of the
 
many mothers in low-income countries who continue breast-feeding during the
 
first or even the second trimester of pregnancy. Statistically, the trunca
tion problem means that the actual duration of breast-feeding is not observed
 
for a significant proportion of children in the sample.
 

In the technical paper on Jordan (which this summarizes) and in a previous
 
paper on Sri Lanka (see References), we explain why the two data problems of
 
digit preference and truncation by interview or pregnancy make it inappropriate
 
to use the usual statistical estimation technique of ordinary least squarej 
regression. It is necessary to reformulate the variable being investigated,
 
duration of br,;ast-feeding, as an either/or breast-feeding continuation deci
sion variable; that is, at each age of the child in months, determine whether 
he/she is breast-fed (=Yes) or not (=No). Children whose reported duration
 
is (usually incorrectly) given in multiples of six are randomly assigned to
 
the month number on either side (i.e., if twelve is reported either eleven or
 
thirteen is randomly designated). The statistical analysis examines the
 
factors ("explanatory variables") that influence whether the woman continues
 
breast-feeding the child beyond the chosen cut-off date or not. The estima
tion technique is called the probit procedure. 

Various cut-off dates are used to check the stability of the results,
 
and, in particular, whether the factors influencing breast-feeding continua
tion decision differ among women who tend to be relatively longer or shorter
 
duration breast-feeders. The duration groups are identified by breaking the
 
sample into two groups. We used 0 and 9 months (-short duration breast-feeders)
 
and 10 months plus (=long duration), sc that our empirical work amounts to
 
testing what factors influence women who are short-breast-feeders to continue
 
from 0 - 4 to 5-9 months, and what factors influence the long-duration
 



breast-feeders to continue from 10 to 14 to at least 15 months. Factors
 
influencing the continuation decisions of short-duration and long-duration
 
breast-feeders may well differ. For example, the major factors influencing
 
the decision to extend a relatively short period of breast-feeding will tend
 
to be psychological or biological in nature, while those important in deter
mining the extent to which women who have already breast-fed their child a
 
substantial number of months continue to breast-feed will more often tend to
 
he social and economic. While the choice of the nine month break is
 

arbitrary, of the several break points tried it seemed to give the most
 
reasonable results. 


