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Preface

One of the main concerns of the World Fertility Survey
has been the analysis of the data collected by the partici-
pating countries, It was decided at the outset that, in order
to obtain quickly some basic results on a comparable basis,
each country would produce soon after the fieldwork a
First Country Report, consisting of a large number of
cross-tabulations with a short accompanying text. Precise
guidelines for the preparation of the tables were produced
and made available to the participating countries.

It was also recognized, however, that at later stages
many countries would wish to study in greater depth some
of the topics covered in their first reports, or indeed new
but related subjects, using more refined analytic techniques.
In order to assist the countries at this stage, a general
‘Strategy for the Analysis of WES Data’ was outlined, a
series of Technical Bulletins was started, dealing with
specific methodological issues arising in the analysis, and a
list of ‘Selected Topics for Further Analysis of WFS Data’
was prepared, to serve as a basis for selecting research topics
and assigning priorities.

It soon became evident that many of the participating
countries would require assistance and more detailed guide-
lines for further analysis of their data. Acting upon a
recommendation of its Programme Steering Committee,
the WFS then launched the present series of Tlustrative
Analyses’ of selected topics. The main purpose of the series
is to illustrate the application of certain demographic and
statistical techniques in the analysis of WFS data, thereby
encouraging other researchers and other countries to undes-
take similar work,

In view of the potentially large number of research
topics which could be undertaken, some selection was
necessary. After consultation with the participating coun-
tries, 12 subjects which are believed to be of top priority
and of considerable interest to the countries themselves
were selected, The topics chosen for the series span the
areas of fertility estimation, levels, trends and determinants,
marital formation and dissolution, breastfeeding, steriliza-
tion, contraceptive use, fertility preferences, family struc-
ture, and infant and child mortality.

It was envisaged that-each study would include a brief
literature review summarizing important developments in
the subject studied, a clear statement of the substantive
and methodological approach adopted in the analysis, and a
detailed illustration of the application of such an approach

to the data from one of the participating countries, but.
with emphasis on the general applicability of the analysis,
These studies have been conducted in close collaboration
with the country concerned, where possible with the active
participation of national staff.

It should perhaps be emphasized that the studies in
the ‘Ilustrative Analyses’ series are meant to be didactic
examples rather than prescriptive models of research, and
should therefore not be viewed as cookbook recipes to be
followed indiscriminately, In many cases the investigators
have had to choose a particular course of action from
several possible, sometimes equally sound, approaches, In
some instances this choice has been made more difficult by
the fact that demographers or statisticians disagree among
themselves as to the approach most appropriate for a
particular problem, In the present series we have, quite in-
tentionally, resisted the temptation to enter the on-going
debates on all such issues. Instead, and in view of the
urgency with which countries require guidelines for analysis,
an attempt has been -made to present what we believe to be
a basically sound approach to each problem, spelling out
clearly its drawbacks and limitations.

In this difficult task the WFS has been aided by an ad
hoc advisory committee established in consultation with
the International Union for the Scientific Study of Popu-
lation (IUSSP) and consisting of Ansley Coale (Chairman),
Mercedes Concepcién, Gwendolyn Johnson-Acsidi and
Henri Leridon, to whom we express our gratitude, Thanks
are also due to the referees who have generously donated
their time to review the manuscripts and to the consultants
who have contributed to the series.

Many members of the WFS staff made valuable contri-
butions to this project, which was co-ordinated by V.C.
Chidambaram and Germén Rodriguez.

HALVOR GILLE
Project Director
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1 Introduction

1.1 BROAD AIMS OF THE ANALYSIS

In view of the importance of breastfeeding, both in terms
of infant health and in terms of its impact on fertility, it is
extraordinary that so little systematic detailed information
about breastfeeding patterns throughout the world has been
available until recently. As a recent review of the literature
reveals (Cole 1979), much of the information that has been
available to date refers to small or to peculiar samples;
moreover, many analyses have used questionable or unstated
methods, making interpretation of the results difficult.

Data collected in connection with the World Fertility
Survey — especially in those countries that have adopted the
module, Factors other than contraception affecting fertility
— constitute a major step forward, by furnishing essentially
comparable data for samples that are both large and repre-
sentative. They thus provide the means for systematic
estimation and analysis of breastfeeding distributions at the
natjonal level and also the possibility of analysing both
within-country and between-country differentials.

This should not detract attention, however, from the fact
that problems remain. The WEFS data on breastfeeding are
restricted in scope with reference to the number of births
for which information was collected from each woman and
also, particularly in countries that collected breastfeeding
data only in the core questionnaire, in the breadth and depth
of the questions asked. The development of appropriate
methods for the analysis of breastfeeding data, especially
data collected in single-round surveys, is relatively new. For
some substantive questions, new methodological strategies
are still in the process of technical development and evalua-
tion; even for many of the more fully developed methods,
practical experience of their application is still in its infancy.
Thus although for certain questions it is possible to recom-
mend a particular method of analysis as analytically sound
and practical, for other questions no single ‘best’ strategy
can yet be clearly recommended, given the present state of
the art.

In this particular analysis, we therefore lay particular
stress on outlining not only the potential but also the limit-
ations of the data available, on mapping some of the major
pitfalls that can trap the unwary, and on the exploratory
and tentative nature of some of the analysis. Where a clear
methodological recommendation can be made, we outline
our reasons for choosing this method; where the situation
is less clearcut we illustrate a selection of the strategies that

are currently available, discussing the advantages and dis-
advantages of each.

12 ORGANIZATION AND SCOPE OF THE ANALYSIS

In order to set the framework within which evaluation,
analysis and interpretation of actual data can proceed, we
begin with a very brief sketch of the demographic roles of
breastfeeding. We then discuss the nature of the data on
breastfeeding available from WFS surveys in general, and
from the Pakistan Fertility Survey in particular, in order to
assess the extent to which they can respond to major sub-
stantive questions concerning breastfeeding practices and
their demographic impact.

The actual analysis then opens with a discussion of the
methods of using these data to estimate breastfeeding pat-
terns; an illustration of their application is given in the
estimation of national characteristics. Analysis of breast-
feeding differentials follows. The analysis ends with a sec-
tion addressing assessment of the impact of breastfeeding
on fertility.

The mandate for this particular paper was to illustrate
the analysis of breastfeeding data from the WFS core ques-
tionnaire, The special module, Factors other than contra-
ception affecting fertility (FOTCAF), that was used in
some countries, yields considerably more information
about the impact of breastfeeding than the core question-
naire, since it addresses directly the principal mechanisms
by which breastfeeding impinges on fertility (the post-
partum anovulatory period and also, in some populations,
post-partum  abstinence). Although an actual illustration
of the richer analyses that can be made using that module is
beyond the scope of the present report, much that is said
here is also applicable to that module. In particular we
should note that the basic methods applied here to estimat-
ing breastfeeding patterns from the core questionnaire can
also be applied to the breastfeeding data collected in the
module, and to the data the latter contains on post-partum
amenorrhoea and post-partum abstinence. We have attemp-
ted to draw attention wherever possible to major similarities
and differences between the core questionnaire and the
FOTCAF module so that the present report can serve not
only as an illustration of analysis of the core questionnaire
but also as a partial illustration for the module.



2 The Demographic Importance of Breastfeeding

A brief sketch of the role of breastteeding is needed to set
the context for interpretation of breastfeeding data.

2.1 BREASTFEEDING AND FERTILITY

In the context of the World Fertility Survey, primary inter-
est in breastfeeding lies in its fertility-inhibiting effects.

Post-partum Infecundability

Following childbirth, each woman experiences a period of
temporary infecundability, commonly referred to as the
post-partum nomn-susceptible period, during which she does
not ovulate, Related to this, although not necessarily lasting
exactly the same number of months, is a period of amenor-
rhoea. Since amenorrhoea is easier to observe than anovula-
tion, post-partum amenorrhoea is often used as a convenient
operational definition of the post-partum non-susceptible
period. Breastfeeding practices appear to be the principal
determinant of variations in the length of this period.

In the absence of breastfeeding, post-partum amenor-
rhoea commonly lasts about two months on average (Potter
et al 1965; Salber ef al 1966; Perez et al 1971; Bonte and
Van Balen 1969; Chen et al 1974). Where breastfeeding is
prolonged and intensive, average post-partum amenorrhoea
can last between one and two years (Chen et al 1974;
Singarimbum and Manning 1976; Huffman et al 1978;
Cantrelle and Ferry 1979). Breastfeeding is thus capable of
increasing the average interval between successive births by
up to about 18 months. Expressed another way, if the
average interbirth interval in the absence of breastfeeding
were to be, say, 20 months for women in the central repro-
ductive period (two months ‘minimum’ mean post-partum
amenorrhoea, nine months for waiting time to conception
and any time lost through pregnancy wastage, and nine
months gestation), then universal, prolonged and intensive
breastfeeding could almost double the interbirth interval,
nearly halving the fertility rate for these women. Con-
versely, complete disappearance of an existing pattern of
prolonged and intensive breastfeeding could lead to an
almost doubling of their fertility (unless compensated by
adoption of other practices that inhibit fertility). Clearly,
through their suppression of ovulation and menstruation
breastfeeding patterns and trends can play a major role in
determining fertility levels and trends.

Although the relationship between duration of breast-
feeding and duration of post-partum amenorrhoea is very
striking, it is not perfect. Some women who breastfeed for
a long time experience relatively short post-partum amenor-
rhoea, and vice versa. Furthermore, two populations with
the same average reported duration of breastfeeding may
have rather different average durations of amenorrhoea.
Thus while a one-month difference between two popula-

8

tions in their mean duration of breastfeeding corresponds,
on average, with about a one-half month difference in their
median duration of amenorrhoea (Leridon 1977; Santow
1978; Corsini 1979) — perhaps with rather more in the cen-
tral range of values and rather less at very low or very high
durations (Lesthaeghe and Page 1980; Bongaarts 1981) —
populations exhibit a fair amount of scatter about the
general curve, A number of factors may contribute to this
scatter, but a major probable contributor is the fact that
two groups of women with the same overall duration of
breastfeeding may have quite different patterns with res-
pect to their frequency and intensity of breastfeeding.
Women who are giving full (unsupplemented) breastfeeding,
for example, have lower chances of having resumed men-
struation than women who are giving their children supple-
mentary foods (Perez et al 1971 ; Huffman et al 1978).

The principal explanation lies in the endocrine factors
that are associated with lactation,! Lactation itself depends
on the secretion of the hormone prolactin by the anterior
pituitary. At delivery, a woman’s prolactin levels are high.
In the absence of breastfeeding, serum prolactin concentra-
tions tend to decline to pre-pregnancy levels within about a
week; high levels are usually maintained, however, if the
child is breastfed. Each time the infant suckles, the stimulus
of the breast-nipple triggers a neurally mediated hormonal
reflex by which more prolactin is promptly secreted, lead-
ing to a temporary elevation of serum prolactin levels.
Although the exact mechanisms operating are not entirely
clear, it is apparent that the high prolactin levels not only
maintain milk production but also are associated with an
inhibiting effect on hormones that regulate ovulation and
the menstrual cycle.? Frequent and relatively intense suck-
ling may be needed, however, to maintain this inhibition. It
appears that prolactin concentrations tend to vary with the
intensity of breastfeeding, being higher among women who
are fully breastfeeding than among those who are only par-
tially breastfeeding (Delvoye et al 1976 and 1977, Tyson
et al 1976). Less frequent suckling results in less frequent
prolactin elevations and lower serum levels of ovarian hor-
mones (Delvoye et al 1976 and 1977; Tyson and Perez
1978; Konner and Worthman 1980; Howie 1981). Thus
the effect of lactation on post-partum anovulation and.
amenorrhoea may well depend on the frequency and inten-
sity of breastfeeding. An overall breastfeeding duration of
12 months where the transition from full and frequent

! See, for example, Tyson and Perez (1978), McNeilly (1979) and
Howie and McNeilly (1982b) for a recent summary.

? High prolactin levels are known to be associated with inhibition of
gonadotrophin release from the pituitary (Tyson ef al 1976). They
also appear to inhibit ovarian steroid sy nthesis directly or reduce the
sensitivity of the ovary to pituitary gonadotrophin stimulation
(Bonnar et al 1975; Rolland ef al 1975 for example).



breastfeeding to none at all occurs swiftly at the end of the
period may have very different implications for anovulation
and amenorrhoea than the same overall duration where the
infant generally suckles less frequently and where supple-
ments are introduced very early.

It has also been suggested that even among women who
have resumed menstruation, those who are breastfeeding
may have slightly lower probabilities of conception than
non-nursing women, and hence longer average waiting times
to conception. This could occur if, for example, breastfeed-
ing women have a higher chance of anovulatory menstrual
cycles, of less favourable luteal phases, or of interference
with implantation. However, evidence of a significant delay
in conception after resumption of menstruation (Jain et al
1979; Howie and McNeilly 1982a) is much more meagre
than the evidence that breastfeeding has a major impact on
amenorrhoea.

We can summarize this discussion in three short points:

1 the principal effect of breastfeeding on fertility among
most populations operates through its physiological
impact on post-partum anovulation and amenorrhoea.

2 breastfeeding appears to be the main determinant of
variations between populations in their mean duration of
post-partum amenorrhoea.

3 the exact relationship between the duration of breast-
feeding and that of post-partum amenorrhoea is not
everywhere the same; the relationship probably depends
quite heavily on the frequency and intensity of breast-
feeding, although other factors (such as nutrition) may
also play a role.

The implications for estimating the physiological impact
of breastfeeding on fertility are obvious. We really need
direct information on the length of the post-partum non-
susceptible period as well as on breastfeeding. Although
data on anovulation would be best, we can probably work
fairly adequately with data on amenorrhoea, which are
easier to collect. Ideally, we would also want data on the
frequency and intensity of breastfeeding, not just its overall
duration, in order to evaluate more fully the relationship
between breastfeeding practices and amenorrhoea,

If no data on amenorrhoea are available we have only
two possibilities: either we must assume that the popula-
tion in question lies on a curve expressing the ‘average’
relationship observed between breastfeeding and amenor-
rhoea (and run the risk that the average relationship is not
a good predictor for this population) or try to estimate the
impact indirectly by relating the duration of breastfeeding
to the length of the interbirth interval or to some other
measure of fertility (in which case we may not easily be
able to separate out the effects of breastfeeding from those
of other factors that can affect fertility). Clearly actual data
on amenorrhoea are desirable, and it is unfortunate that the
WES core questionnaire did not include any questions on
this.

Post-partum Abstinence

In addition to its physiological impact, breastfeeding can
also have a socially mediated impact on fertility. In a num-
ber of populations, most notably in tropical Africa, sexual
intercourse is traditionally either totally proscribed or at

least restricted for the new mother for a period that may
vary from several months to several years after each delivery
(Schoenmaeckers et al 1981). The taboo is frequently related
to breastfeeding, sexual activity being proscribed all the
time the child is heavily dependent on breast-milk, or
throughout the entire period of breastfeeding, or even — as
among the Yoruba, for example (Caldwell and Caldwell
1977) — for a period that extends for several months after
the child is fully weaned, It would be an oversimplification
to think of this practice simply as a ‘lactation taboo’ for the
association is not perfect and there are a number of other
cultural and social factors that underlie post-partum abstin-
ence traditions (Caldwell and Caldwell 1981; Lesthaeghe
et al 1981); but nevertheless post-partum abstinence is fre-
quently quite clearly related to breastfeeding. Of the func-
tions that abstinence fulfils, those that are most readily
perceived by the individuals concerned and most frequently
cited as reasons for observing abstinence centre on the
maintence of child health and particularly on the relation-
ship between breastfeeding and child health: indeed, it is
true that a new pregnancy will jeopardize the milk supply
for the existing child and hence perhaps the child’s health.
In addition, the beliefs that ensure observance of the taboo
frequently centre on breastfeeding and child health (for
example, the belief that semen will actually enter the breast-
milk or otherwise impair it, thus poisoning the child). Thus
breastfeeding constitutes both one of the most manifest
functions of post-partum abstinence and also one of the
mechanisms by which observance of abstinence is ensured.
Where strong traditions of post-partum abstinence exist,
the period of abstinence may well exceed the post-partum
anovulatory period. Thus in some societies, post-partum
abstinence is an even stronger inhibitor of fertility than
post-partum amenorrhoea. Where abstinence traditions are
combined with very long breastfeeding, abstinence may last
two or even three years on average after each birth, leading
to average birth intervals of three or four years or more.
Again the WES core questionnaire contains no specific
questions on post-partum abstinence durations. And since
the relationship between the duration of abstinence and
breastfeeding is much more variable than that between
breasifeeding and amenorrhoea, there is no way of establish-
ing an ‘average’ relationship across several populations that
could be used to estimate the duration of abstinence from
the data on the duration of breastfeeding. Fortunately,
many of the countries in which abstinence is known to be
widespread adopted the module on factors other than con-
“traception affecting fertility, which did include some ques-
tions on abstinence.

2.2 BREASTFEEDING AND INFANT HEALTH AND
SURVIVAL

We have already mentioned in passing the relationship be-
tween breastfeeding and child health, and there is no doubt
that breastfeeding can play a very important role in child
health. Breast-milk usually meets all the child’s nutritional
requirements, both in quantity and composition, for the
first few months of life; even later, after 4—6 months, as
supplementary foodstuffs become increasingly needed, it can
still meet a substantial part of the child’s requirements. Few
other diets are so well suited both to an infant’s nutritional



needs and to its digestive system. The child’s health may
also benefit from additional advantages conferred by breast-
milk over and above its nutritional qualities. Firstly, unlike
other foods that are often inadequately prepared and steril-
ized, breast-milk is uncontaminated and breastfeeding there-
fore reduces the child’s risk of ingesting harmful agents such
as those responsible for many potentially serious gastro-
intestinal crises among infants. Secondly, breast-milk —
unlike most artificial infant foods — contains cellular com-
ponents capable of ingesting potentially harmful bacteria
and also some useful bacteriostatic compeounds, thereby
actively combating potential bacterial infections. Moreover,
the milk may perhaps transfer to the child, via the antibodies
it contains, some of the immunity to infection already
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acquired by the mother, thereby providing it with defensive
reinforcements against infection at a stage when the im-
munities it acquired in utero are declining and it has still
not had much time to build up its own resistance.

The World Fertility Survey’s interest did not lie in child
health as such — indeed a very different type of survey
would have to be mounted to examine the relationships
between breastfeeding and child health. These relationships
are of interest within the context of WFS only inasmuch as
they affect child mortality which may then, in turn, impinge
on fertility. However, the possibilities for analysing the link
between breastfeeding and infant mortality with the data
available are severely restricted.
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3 The Data on Breastfeeding in WFS Data Sets

3.1 THE DEFINITION OF BREASTFEEDING

As in many surveys, the main questionnaire used in WFS
did not make very explicit exactly what was intended by
the word ‘breastfeeding’. The basic questions used in the
English-language version of the core questionnaire were
simply:

(i) Did you feed at the breast?’
If ‘yes’,
(ii) ‘For how many months did you breastfeed?

No indication is given in the questions themselves of what
constitutes breastfeeding, in particular whether partial or
infrequent breastfeeding is to be included as well as full
breastfeeding. The key issue these questions were intended
to elucidate is the duration of breastfeeding. Measurement
of all duration variables presupposes that both beginning
and end-point can be clearly defined. We can for practical
purposes simply assume that the period of breastfeeding
starts at birth, but its end-point is often less clear cut.
Breastfeeding often tapers off, with its frequency and
intensity declining gradually over time.> If no particular
frequency and intensity is specified as defining the end-
point of breastfeeding, then individuals are left to make
their own interpretation and definition: where breastfeed-
ing tapers off gradually, variations in interpretation might
lead to variations of several months in the reported dura-
tion of breastfeeding, It seems probable, however, that
most respondents interpreted the question to mean any
form of breastfeeding including partial breastfeeding, as was
apparently intended, although it is not clear how women
reported situations where a child received just occasional
suckles over a long period of time.*

Countries adopting the module on factors other than
contraception affecting fertility had the opportunity of
being more specific. The central question was rephrased
slightly (‘For how many months altogether did you breast-
feed him/her?’) and the guidelines for Interviewer’s Instruc-
tions stated explicitly that the question referred to partial
as well as to full breastfeeding (‘What is wanted is the total
time a woman breastfed her child. If a woman breastfed the
child, say, only at night for the last six months of breast-
feeding, then these six months should be included in the
total’). Moreover, an additional question was included to
check that the respondent had indeed interpreted the ques-
tion this way (‘After _ months you had completely stopped
breastfeeding your child even once a day?’)® Furthermore,
the module provided the option of a question to assess the
duration of full (unsupplemented) breastfeeding: ‘How
many months old was the child when you began giving him
additional food along with breastfeeding?’® The answers to
this question might be extremely useful, but again they
need to be interpreted in the light of local weaning prac-

tices and the interpretation given to the expression ‘addi-
tional food’.” Clearly the local significance of the exact
terms used in any translation may have played a role here.®

Overall it seems reasonable to assume that most women
interpreted the question as referring to the total period of
breastfeeding, including partial breastfeeding. But we need
to bear in mind that there may have been some slippage or
some difficulty in defining the point at which breastfeeding
ends. Small differences in reported durations should be
interpreted cautiously; they could well be the result of dif-
ferent interpretations rather than the result of differences
in breastfeeding behaviour.

3The end points of post-partum amenorrhoea and post-partum
abstinence may also be indistinct although for slightly different
reasons (Page and Lesthaeghe, eds, 1981). Unlike breastfeeding,
amenorrhoea usually ends fairly abruptly, although some women
may experience irregular cycles (or be unable to distinguish between
episodes of post-partum bleeding and relatively early resumption of
menstruation). Similarly, in populations with very strong traditions
of post-partum abstinence, resumption of regular sexual activity is
usually not spread out over several months. In this respect, the end-
point for both amenorrhoea and abstinence is often easier to define
(though not necessarily easier to recall) than that of breastfeeding.
In another respect, however, amenorrhoea and abstinence are more
difficult, Breastfeeding must ultimately come to an end, for the
mother must at some point wean her child. Amenorrhoea and absti-
nence, however, can continue indefinitely if post-partum amenor-
rhoea shades into the amenorrhoea of menopause and post-partum
abstinence into ‘terminal abstinence’. Whether post-partum amenoi-
rhoea and abstinence have ended may thus not always be clear,
especially for older women.

*We should note here the quite common practice of letting the child
suckle occasionally more to pacify it than to feed it, which can occur
even with a child several years of age. Some societies make a clear
distinction: the Havu of Kivu (Zaire), for example, distinguish clearly
between ‘little suckles’ (given on the spot and serving primarily to
calm the child) and ‘large suckles’ (the principal feeds, for which
the woman seeks a quiet shady spot) (Caraél 1981). Both English
and French-language versions of the questionnaire emphasize the
feeding aspect of suckling (using the terms ‘breastfeeding’ and
‘allaiter au sein’), though there is no guarantee that individual trans-
lations and interpretations did so.

5 A probe that was given a slightly different, perhaps more neutral,
turn in the French-language version (‘Aprés _ mois aviez-vous
définitivement arrété d’allaiter votre enfant, pas méme une seule fois
par jour?’),

¢ The question was perhaps more specific (though also perhaps more
westernized and oriented towards relatively rigid feeding schedules)
in the French-language questionnaire: ‘Combien de mois avait
Penfant lorsque vous avez commencé a lui donner un repas par jour
tout en continuant d’allaiter?’.

7Probes following rather similar questions in western Nigerian survey
work, for example, have shown that not all women necessarily inter-
pret ‘other foods’ in the same way: most women there were found
to have referred to the point at which they introduced traditional
weaning paps (or patent baby foods), but a few referred to the giving
of anything at all other than the mother’s milk (sugared water, or
infusions of leaves or bark).

8Ware (1977, p39), for example, has already drawn attention to the
fact that in some languages the expression for breastfeeding may
simply be ‘to give milk’.
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3.2 BIRTHS FOR WHICH BREASTFEEDING DATA
ARE AVAILABLE

Direct Questions about Breastfeeding

The general strategy adopted in the WFS for all three post-
partum variables was to restrict direct questions to each
woman’s two most recent live births.” Thus in the core

Figure 1

A Countries using core questionnaire

questionnaire, for example, the breastfeeding questions.
were asked as follows (figure 1, upper section):

1 For women with one live birth:
ebreastfeeding following the woman’s most recent live
birth (often called, for brevity, her ‘last’ live birth
(LLB) or ‘latest’ live birth). This can also be referred
to as breastfeeding in her current open birth interval
(OBI).

Births for which direct questions on breastfeeding were included in most WFS surveys

(i) All women, regardless of reported pregnancy status at time of interview

Women with 1 live birth

Last live birth

INTERVIEW

\

L$B
272777, /7 /4
LVLB
| /74
L*LB
- |
Women with >, 2 live births:
Next-to-last live birth
J v
————— A / VITIOIP)
NLLB LLB
~==---~UZ/7 A V777 A
1B LLB

A/
L

B Countries using module, factors other than contraception affecting fertility*
(1) Women not reported as currently pregnant:

asin core questionnaire®

(ii) Women reported as currently pregnant:
All women, regardless of number of live births*

LP/LLB

Expected date
of delivery

|~/ /] Breastfeeding

/7770777777 /A
LP/LLB

B Still breastfeeding

#*
LA

*In most countries using the module, the questions related to the two most recent pr%gnancies, not the two most recent live births.

+If the woman was pregnant, no special provision was made for a response ‘still breastfeeding’ (it was effectively assumed that women reported
as pregnant would no longer be breastfeeding): the duration of breastfeeding had to be given in months.

° More strictly, although the original version of the core questionn-
aire referred to the two most recent live births, the modified version
used in practically all countries referred to the two most recent
confinements that resulted in at least one live birth each. In the case
of multiple births, the breastfeeding questions were to refer to the
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first-born of the children (or to whichever survived the longer/
longest if the first-born had died), For brevity, we shall simply
follow the established, albeit inexact, practice of referring through-
out to ‘live births’ although strictly speaking we should say ‘confine-
ments resulting in one or more live births’,



2 For women with two or more live births:

@the questions were posed as above for the most recent
birth;

ethe same questions were also posed about breastfeed-
ing following the preceding live birth (her ‘next to last’
live birth (NLLB) or ‘next to latest’ live birth). This
can also be referred to as breastfeeding in the most
recent or ‘last’/“latest’ closed interbirth interval (LBI).

Figure 2 Definitions of current ‘open’ birth interval and of
and of WFS coding conventions

In most countries using the module on factors other
than contraception, direct questions on the post-partum
variables were asked for the two most recent pregnancies,
not the two most recent births. Moreover, for women who
were reported as being currently pregnant, the questionnaire
provided the possibility of asking these questions only for
the most recent pregnancy and not for any preceding preg-
nancy (figure 1 on p12,lower section).

‘last closed’ birth interval: comparison of standard definitions

A Women not reported as currently pregnant

Women with 1 live birth: L
Laat

Standard definition:
WFS definition;

Women with > 2 live blrths;*

Next-to-last kve birth ¥ Last

INTERVIEW
live birth ® +
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VOIIIIIIY|

<@= Current open int. =3
«@= Current open int. e

fve birth %

NLLB LLB

V \

————— Y/ 77774

V/// LA

Standard definition: <= Last closed int.
WFS definition: <= Last closed int. =P

B Women recorded as currently pregnant”

Women with 1 live birth:*

Last |

> <=  Current open int. =i

<= Current open int. =3

&

ive birth Expected date

LLB of delivery

\

Standard definition:
WFS definition:

Women with 2 2 live births :*

Next-to-last live blﬂh*

V

LA -=--
<= Current open int. =P

== Last closed int.#¥ e

Last live birth ¥
NLLB LLB

Y/ /7777 A --

EDD

Standard definition: <= Last closed int.

WFS definition:

[7// /] Breastfeeding

= <= Current open int, =

== Last closed Int.#  me—comaflin>

*In most countries using the module, factors other than contraception affecting fertility, the data refer to pregnancies rather than to live births.

one.

*In WFS coding conventions, women reported as pregnant at interview were defined as being currently in a closed interval, rather than an open
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Figure 3 Comparison of estimated proportions breastfeeding derived from the two most recent births per woman using stan-

dard definitions and WFS definitions (PFS)

This restriction in the module was related to a decision
taken also for the early data processing and analyses of the
core questionnaire (see, for example, the First Country
Reports and the Cross National Summaries volume on
breastfeeding (Ferry 1981)). The decision in question con-
cerned a rather special definition of what constituted a cur-
rent open birth interval and what constituted the last closed
birth interval, and the creation of a separate set of variables
for each. For non-pregnant women, the standard definitions
were used. For a pregnant women, however, her current
open birth interval was treated as if it were her most recent
closed birth interval (the interval being considered closed
at the expected date of delivery). With this definition, infor-
mation collected in the core questionnaire about breastfeed-
ing following her preceding live birth (if any) was thus
ignored in tabulations and analyses of the last closed birth
interval; information for the most recent birth (LLB) was
coded under the variables for the last closed birth interval
(LCBI) rather than under the open birth interval (OBI); and
no information at all about breastfeeding was coded under
the variables for the open birth interval (OBI) (figure 2). In
other words, pregnant women were excluded completely
from the coded open birth interval data set; they were
included in the closed interval data set on the strength of
their most recent birth rather than the preceding one (ie
they were included even if they had had only one live birth
to date).

There are several analytical implications of this coding
convention. The most serious concerns any attempt to ana-
lyse the length of the open birth interval as such, or of any
of its components or determinants such as the post-partum
variables and contraception. Since the probability of being
pregnant at the time of the survey, and hence of being
excluded entirely from the open interval data set, is higher
for women with short interbirth intervals, these women are
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underrepresented. To the extent that breastfeeding (or any
other variable under consideration) is positively correlated
with the length of a woman’s birth interval, short durations
of breastfeeding (or related variables) will also be under-
represented.’® Since about 10 per cent of ever-married
women were typically recorded as currently pregnant in the
WES studies (the figure reaching over 20 per cent in Jordan),
the effect on the data sets may be considerable, Satisfactory
analysis of the length of the open interval or of its compon-
ents or determinants can only be carried out if these women
are included in the analysis.!! Figure 3 illustrates how the
results would be biased in Pakistan if one used the WFS
definition of the open birth interval rather than the standard
definition. With some data sets, the average duration of
breastfeeding would be overestimated by about six months
(Page et al 1980)! For other reasons, discussed below in
chapter 4, we do not recommend use of the data from the
current open birth interval for most purposes. In the few
instances where we do use them in this paper, we shall use
the standard definitions. :

The consequences of the definitions for analysis of the
last closed birth interval are more complex, but usually of
less practical significance. The main reason is that currently
pregnant women are not systematically excluded either by

§

1% A negative correlation between breastfeeding and birth interval
length is less common but can occur (for example, where those
who breastfeed the least tend to have longer than average birth
intervals because of greater use of contraception). In such cases, it
would be the women with longer durations of breastfeeding rather
than those with short intervals who would be under-represented.

1 Fortunately, their inclusion can easily be accomplished: one
simply has to assign to the open birth interval variables for preg-
nant women the corresponding values for their most recent birth
— values that are already coded as the variables for the last closed
birth interval.



the special definition or by the standard definition.'> The
two definitions are conceptually distinct, however, and will
not necessarily yield exactly the same results. For example,
with the WFS definition of the last closed birth interval,
pregnant women are included even if they had had only one
live birth, whereas in the standard definition such women
are excluded. One of the potential advantages of the WFS
definition is clearly that fewer women are excluded from
the data set, a factor that both increases sample size and is
likely to reduce selection biases (discussed in more detail in
the following section). A disadvantage, however, is that the
definition is not entirely ‘clean’. Some of the women who
are pregnant will not proceed to a live birth from their
current pregnancy: they will either miscarry or experience
a stillbirth. In other words, their actual interbirth interval
will be longer than the interval estimated from the expected
date of delivery."While this may not directly affect estimates
of breastfeeding in the closed interval, it could affect not
only estimated birth intervals as such but also analysis of
the relationship between breastfeeding and birth interval
length.

Only the special definition of the last closed interval,
embodying ‘artificially’ closed intervals for pregnant
women, can be used in countries that adopted the module
on factors other than contraception, since that question-
naire never included questions on post-partum variables in
the genuine closed birth interval for these women. In
countries where the breastfeeding data come from the core
questionnaire, however, one often has a choice as to which
definition to use: if the ‘genuine’ last closed birth intervals
are desired, the original data pertaining to the next to last
live birth for each pregnant woman can usually be located
and used instead of the value recorded. Again, at the points
where we use the last closed interval in this paper, we shall
use the standard definition,

Finally, we should point out that a few countries (of
which Pakistan is one) collected breastfeeding data for all
live births each woman reported, not just for the most
recent ones. While it is unlikely that the reporting of breast-
feeding durations for children born in the more distant past
is accurate enough for such data to reveal any but major
trends over time, the decision not to restrict data to the
two most recent births does carry with it some analytical
advantages. In particular it allows us to escape from some
of the analytical problems (discussed in chapters 4—6) that
are inherent with data sets that are restricted not just to
recent births but to the two most recent births for each
woman.

Some Implications of Restricting Data Sets to the Two
Most Recent Births

A number of important limitations arise when data are
restricted to the two most recent births. They derive from
the fact that the data refer not only to a relatively short
segment of each woman’s experience but also to a segment
that is not the same for all women.

Some of the difficulties reside in the problems common

12 Although analysts sometimes choose to exclude them (Jain and
Bongaarts 1981; and Smith 1980, for example) because of incom-
plete data or uncertainty concerning the way in which they were
interviewed or their information coded.

to all retrospective fertility data obtained from single-round
surveys of women who are encountered at different points
in their potential reproductive age-span: only partial his-
tories can be collected for most women, the date of survey
acting as a cut-off point. Older women, who are nearly at
the end of their reproductive period, can give fairly com-
plete histories; younger, and recently married, women may
have barely begun and no information is available on what
they will do subsequently. Thus if we want to analyse birth
intervals and their components we may face large selection
effects. For example, if we look at the interval between
second and third births, younger or more recently married
women have had less chance to reach the starting point of
this interval; moreover, even within a given birth and mar-
riage cohort, women with long interbirth intervals are
less likely to have reached this interval than are women
with short birth intervals. These selection effects can be
handled partially through introduction of appropriate
controls (such as age, marriage duration, parity), as is dis-
cussed more fully in the illustrative analysis of birth inter-
vals (Rodriguez and Hobcraft 1980). The selection biases
can rarely be entirely eliminated, however, so care must
always be exercised in interpreting results by consideration
of exactly which births have been included.

Restriction of data to the two most recent births intro-
duces an additional set of restraints, however, over and
above this general one. First, any analysis then excludes
not only the later part of most cohorts’ experience (a par-
ticularly large part for younger women); it also excludes
the earlier part of most cohorts’ experience (a particularly
large part for older women). If one has a full maternity
history up to the date of interview, one at least has infor-
mation on the earliest stages of family formation for nearly
all cohorts, even if the later stages are missing for younger
cohorts: when data are restricted to the two most recent
births, one does not even have this. Some women will be
reporting only their first two births (experienced perhaps
in their teens) while others will be reporting on only, say,
their sixth and seventh births (experienced perhaps in their
late 30s or early 40s). Secondly, using the two most recent
births does not even define the same point in historical time
for all women (as is illustrated in figure 1). Younger women
who are still in the process of family formation may have
had their most recent two births in the 34 years preceding
the survey; older women who ceased childbearing several
years before the survey may be reporting on births that
occurred 10—15 years before the survey. Even more insid-
ious is the fact that even among women who are still
actively bearing children, women with short interbirth
intervals will be reporting on births that occurred more
recently than women with long interbirth intervals. In short,
the births do not refer to experience within the same period
of time. Only if we restrict ourselves to the subset of births
that occurred in a very short time period immediately pre-
ceding the survey — short enough so that no woman could
have had more than two births (say two years) — is the data
set going to be perfectly representative of all births that
occurred in the given period to the women interviewed. For
any other periods, short interbirth intervals are under-
represented because some women will have had another
birth during the period as well as the one(s) they reported
on.

In order to obtain a representative sample of births in a
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given time period using data restricted to the two most
recent births, the length of this period must thus be rather
severely restricted. This has the effect of considerably
reducing the number of observations (and also of totally ex-
cluding women who ceased childbearing several years ago).
Moreover, a period lasting only 12 years is insufficient to
permit good estimates of breastfeeding durations in popula-
tions where a sizeable proportion of women breastfeed for
longer than this.

Any attempt to go much further back in time using
these data, or to measure trends over time, must be ruled
out. The further back one goes in time, the more short
birth intervals (usually those with short breastfeeding or no
contraceptive practice) are under-represented. To sum up, it
is impossible with these data to perform analyses for any
given time period except for a very short period just before
the survey, and it is quite impossible to measure trends
over time.

Given the difficulty both of recalling events in the dis-
tant past and also of expanding a questionnaire to include
questions about every birth, the decision to focus attention
on recent events is entirely understandable, Good estimates
of recent breastfeeding patterns will in themselves be of
great value. As the following chapters show, however, res-
triction of the data to the last closed birth interval and the
current open birth interval for each woman means that
neither the estimation of recent breastfeeding patterns nor
evaluation of the relationship between breastfeeding and
fertility are entirely straightforward because of the selec-
tion effects. The problems are discussed in chapter 4—6.
One possible way out of the apparent impasse is the use
of indirect data.

Use of Indirect Data

Although no direct gquestions about the post-partum vari-
ables were asked for earlier births in most WES surveys, we
can make plausible assumptions. In most populations it is
not unreasonable to assume that any child who was born
before the mother’s most recent live birth has already been
weaned, since women rarely continue to breastfeed an
existing child right through a full pregnancy.!>!* We do not
know how long breastfeeding actually lasted for these
children but we can infer that it had ceased before the sur-
vey. In other words, we either know (from the direct ques-
tions) or can infer (in other cases) the current breastfeeding
status of all children. Since the dates of all births were
collected in the maternity history, we can use the current
status data to estimate durations of breastfeeding. For
example, we can easily calculate for all children born in a
given month the proportion still being breastfed at the
time of the survey: we simply combine the direct informa-
tion on current breastfeeding status that was obtained for
children who figured among the two most recent births
with an assumption that any children who preceded them
have already been weaned, The series of proportions still
being breastfed thus derived represents all births in a given
period.

We cannot use this strategy for the distant past, because
it is meaningful only for a period immediately preceding
the survey that does not itself exceed the longest duration
of breastfeeding. For example, if we know that all children
are weaned by four years of age, the proportions still being
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breastfed among children born more than 48 months before
the survey are non-informative for they are automatically
zero. However, the period that can be covered by the com-
bination of direct questions and inferred information on
current breastfeeding status may well be longer than the
one or two years for which the direct data on the two most
recent births are representative. This data type may there-
fore be particularly useful where breastfeeding is prolonged
and the period that can be represented by the direct data
alone is too short.

3.3 THE QUALITY OF REPORTING

The two main types of data available for use either separ-
ately or in combination — retrospectively reported durations
of breastfeeding on the one hand and current breastfeeding
status combined with the dates of the births concerned, on
the other — are subject to rather different types of report-
ing errors.

Reporting of Current Breastfeeding Status

Both types of data could be affected — although not in
exactly the same way — if women who were still breast-
feeding their most recent child were to misunderstand the
intention of the question, ‘For how many months did you
breastfeed?’ and tried to respond in terms of an actual num-
ber of months rather than saying that they were still breast-
feeding.!® Such a misunderstanding, if it occurred, could
lead to a downwards bias in the apparent proportions still
breastfeeding, while its impact on retrospectively reported
durations would be either downwards (if the women tended
to state the number of months of breastfeeding to date) or
negligible (if they tended to state the number of months
they intended to breastfeed that child). It is hard to assess
the extent to which this misunderstanding may have
occurred, but at first sight at least, it appears to have been
relatively rare. Usually only a few women (well under 5 per
cent) report breastfeeding durations equal to or in excess of
the recorded age of the child in question, and even for the
latter group it may be the age of the child rather than the
breastfeeding duration that is the source of the inconsis-
tency, especially if the date of birth had to be imputed.®

13We can make similar assumptions about post-partum amenorrhoea
-and abstinence. The woman must, by definition, have resumed ovul-
ation (even if she did not actually resume menstruation) between
the two births, and she must also have resumed sexual activity.

41t was in fact assumed in the questionnaire that women who had
closed the birth interval in question (or even, in the module, women
reported as currently pregnant) had already weaned the child; and
‘still breastfeeding’ the child was simply not included as one of the
possible responses.

15 As Knodel and Debavalya (1980) point out, ‘still breastfeeding’
was not explicitly mentioned or suggested in the question itself as
a possible response, although it was included in the printed question-
naire in the space where the interviewer noted the response.

16 In Thailand, Knodel and Debavalya found 1—4 per cent reporting
breastfeeding durations in excess of the recorded age of the child.
Examination of the individual questionnaires concerned showed
that none of the inconsistencies involved imputed birth dates, and
their source may thus have been statement of the intended duration
of breastfeeding. In Pakistan, the corresponding figure is <1 per cent.
Without access to the original questionnaires, we cannot say whether
or not imputation of birth dates may be the cause.
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breastfeeding following their ‘next to last’ live birth (PFS)

More attention has, therefore, been focussed on the effect
of errors in the reported breastfeeding durations for those
children who Aave been weaned or in the recorded dates of
the births, neither of which are necessarily recalled with
great accuracy.

Retrospectively Reported Breastfeeding Durations for
Children who Have Been Weaned

With retrospective reports it is very hard to tell whether
there is any systematic tendency to overstate or to under-
state the durations unless the errors are gross.!’

Like many retrospectively reported duration variables,
however, the frequency distributions for breastfeeding typi-
cally exhibit dramatic peaks at multiples of 6 or 12 months
(Ferry 1981, figures 1—3), which arouse doubts in the minds
of many sceptical analysts. In Pakistan for example (figure
4), over 50 per cent of all women reporting on their next to
last live birth reported breastfeeding durations of exactly
12, 18 or 24 months. Similar patterns are found in retro-
spective reports of the other post-partum variables, amen-
orrhoea and abstinence (Lesthaeghe and Page 1980). In the
case of amenorrhoea, such peaking must be almost entirely
the result of rounding in reports. For breastfeeding, how-
ever, and also for post-partum abstinence, genuine peaking
could occur with real normative concentrations at, or at
least around, points such as 12 or 24 months, Although
some researchers argue that for certain societies much of
the heaping is genuine (for example, see the discussion by
the Caldwells, Santow and Bracher in Page and Lesthaeghe,

eds, 1981, on post-partum abstinence among the Yoruba),
most demographers feel that much of the heaping is an arte-
fact of rounding; how much is still a subject of discussion.
In other words, the extent to which the shape of the distri-
bution (also perhaps, the reported median and quartiles)
may be distorted is not known. However, if there is no
greater tendency to round up than to round down, or vice
versa, the observed mean may not be greatly distorted.

The Reported Date of Birth

The proportions still breastfed tabulated by the number of
months elapsed since the births in question, do not show
such large drops at multiples of 6 and 12 months as one
might expect if the heaping in the retrospective data were
genuine. But this is not conclusive proof that the heaping
is artificial, for the proportions still breastfeeding may
themselves be flawed by errors in the reported dates of
birth.!® Many types of error would in fact lead to a smooth-

'7In the first place, detection of inconsistencies in the data is one-
sided: overstatement of breastfeeding durations may lead in some
cases to visible inconsistencies (breastfeeding durations in excess of
the current age of the child or of its age at death), whereas under-
statement will not lead to any manifest inconsistency. Secondly,
even if an inconsistency is detected, it is often impossible to deter-
mine which is most probably in error — the breastfeeding report or
the conflicting date of birth or age at death.

18 In Korea, however, where dates of birth are rather reliably re-
ported, we can note that the presumably reliable current status data
indicate very little concentration of weaning at 12, 24, etc months,
whereas the retrospectively reported durations have very marked
peaks at these points.
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Figure 5 Percentage distribution of women by reported date of their most recent (‘last’) live birth (PFS)

ing out of any genuine concentrations that might exist. For
example, incomplete or missing information on birth dates
is common in WFS surveys (Chidambaram et al 1980); in
Pakistan, 10 per cent of the most recent births (and 20 per
cent of all births) had only the year of occurrence recorded
in the field and the calendar month was imputed subse-
quently in the office. [imputation of dates in WFS in general
was either made on a strictly random basis or based on a
related algorithm, both within the limits imposed by such
constraints as the minimum plausible interval between
successive births (see Guidelines for Data Processing). Im-
putation of the month within a given calendar year could
thus have shifted individual birth dates from 1 to 12 months
in either direction. This would automatically tend to smooth
out the apparent patterns of weaning.'?

The proportion of dates imputed in the office undoubt-
edly gives a too optimistic picture of the actual amount of
approximation embodied in the data in most populations.
Many of the birth dates recorded in the field are no doubt
arrived at by ‘negotiation’ between interviewer and respon-
dent as to what date is most plausible, or by plain guess-
work. Thus in Pakistan, although 90 per cent of the most
recent births had both month and year recorded in the field,
the data show clearly that approximations were not uncom-
mon. Despite the fact that the questionnaire posed the
question in terms of year and month of birth, it is clear
that many of the answers recorded were derived from an
approximate estimate of the child’s age: the ages implied by
subtraction of reported date of birth from date of interview
show small but distinct peaks at 1, 1.5, 2 and 2.5 years of
age (figure 5).2° Like imputation, this sort of approxima-
tion could distort the shape of the distribution although it
would not necessarily seriously distort the mean.

More serious would be any systematic tendency for
births to be reported as having occurred more recently than
in fact they did (or as having occurred in the more distant
past than they actually did). Such systematic misstatements
would result either from misreporting or from inappropriate
imputation algorithms.?! Indeed, in Pakistan there may well
have been a systematic tendency to report or to impute
rather recent births as having occurred more recently than
in fact they did. Examination of the distribution of births
by number of months between the recorded date of birth
and the date of interview shows that 13 per cent more
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births were recorded as having occurred within the year
before the survey than were recorded on average for each
of the three preceding years. The excess varies slightly be-
tween socio-economic groups (14 per cent for women in
rural areas compared with 9 per cent for urban areas, 13—
14 per cent for births to illiterate women compared with
11 per cent among births to women with primary educa-
tion) but falls to near zero only for births to women with
post-primary education. Since a recent upsurge in fertility
of this magnitude is unlikely to have occurred, we conclude
that fairly widespread mislocation of dates may have
occurred, which could affect our analyses.

Conclusions

Which type of data we would prefer to use if we had the
choice would depend on our assessment of which type we
think is subject to the least serious errors. For example, we
might well put greater faith in analyses drawing heavily on
current status data in populations like Korea where dates of
birth are relatively reliably reported, or for those duration
variables like amenorrhoea that we think are not recalled
easily.

In many instances we do not really have a free choice,
however. If we want to look at a sample of closed birth
intervals or births in the more distant past we have only

Y For example, if there were a genuine concentration of weaning at
24 months, then the reported proportions reported as still being
breastfed among children just under 24 months old would be arti-
ficially deflated by inclusion in this group of some children who
were in fact older. Similarly, the apparent proportion still being
breastfed among those born slightly more than 24 months before
the survey would be artificially inflated by the inclusion of some
children born more recently.

20 Beyond 2.5 years this regular peaking pattern disappears, probably
because the proportion of non-responses, and hence of ‘random’
office imputation of calendar month, tends to be more common for
events further in the past.

2 For example, Chidambaram and Pullum (1981) have shown that
the estimated time distribution of recent births in Bangladesh,
where a large proportion of dateés were imputed, depends very
heavily on whether the imputation algorithm used assumes that
when children’s ages are reported in years they are reported in
completed years or are rounded to the nearest number of whole
years.
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Table1 Selected socio-economic and-demographic characteristics by region and place of residence: ever-married women under age 50 (PFS)

Background Region All

characteristics  pypiap Sind NFWP Baluchistan Pakistan
Rural Urban Total Rural Urban Total Rural Urban  Total Rural  Urban  Total Total
N=2586 N=741 N=3327 N=625 N=455 N=1080 N=397 N=66 N=463 N=61 N=21 N=82 N=4952

Mean age at first

marriage 15.7 16.0 15.8 14.6 153 149 15.1 16.0 15.2 14.1 163 147 15.51

Mean number of

children ever bom 4.2 44 4.2 3.9 4.3 4.1 4.1 4.2 4.1 3.4 3.7 3.5 4.17

% ever used

contraception 6.7 21.2 9.95 2.7 209 104 7.5 20.6 9.5 * * * 9.87

(absolute number

in sample) (174) (157) (331) 17 95) (112) (30) 14) (44) (489)

% literate 6.2 26.8 10.8 2.3 254 120 4.2 28.9 7.8 * * * 10.68

(absolute number ‘

in sample) (159) (199) (358) (14) (116) (130) a7 (19) (36) (529)

% exposed to

mass media 234 51.8 29.7 42.1 62.3 50.6 29.8 48.5 32.6 451 64.5 51.2 34.87

(absolute number

in sample) (604) (384) (988) (263) (284) (547) (119) (32) 151) (28) (14) (42) 1727)

% ever worked 14.7 22.7 16.5 477 23.0 37.3 19.0 144 184 17.6 35.5 21.9 21.30

(absolute number

in sample) (381) (168) (549 - (298) (105) (403) (75) (10) (85) an ) (18) (1055)

*Number of cases in numerator 5 or less.
NOTES: The figures for absolute frequencies are rounded to the nearest whole number.



retrospectively reported durations. If we choose to look
at very recent births, some of the women will still be breast-
feeding and cannot give a reported complete duration, In
practice, the choice of data type is often subordinate to the
choice of which births to analyse, a decision with important
implications in its own right that is discussed in chapter 4.
Awareness of the typical potential weak spots in the differ-
ent data types outlined here is, however, essential if we are
to avoid over-interpretation of whatever data set we use.

34 THEPAKISTAN FERTILITY SURVEY

The Pakistan Fertility Survey (PFS) was conducted in
1975. The questionnaire was essentially the WFS core ques-
tionnaire adapted to Pakistan conditions. Since the module
on factors other than contraception affecting fertility was
not used, the data for Pakistan — like those for many
countries — include no information on full breastfeeding
nor specific questions on post-partum amenorrhoea or post-
partum abstinence. The Pakistan data set is, however, more
comprehensive with respect to breastfeeding than the data
obtained from the core questionnaire in most countries.
Instead of asking the two basic questions about breast-
feeding just for, at most, two births per woman, the PFS
asked them for all births, the questions being included as
part of the full maternity history asked of every woman
interviewed. This additional information allows us to
escape from some of the constraints imposed when data sets
are restricted to just the last one, or two, births for each
woman. Although it is questionable whether women can
report breastfeeding durations retrospectively with suffic-
ient accuracy for us to detect trends unless those trends
are dramatic, there are several other ways we can use the
additional data, In particular we shall use them here to
illustrate more complete methods of estimating recent
breastfeeding patterns and to illustrate some of the conse-
quences of using data sets that are restricted to just the last
one, or two, births per woman.

A short description of the sample is necessary before we
proceed to the actual analysis. More detailed information
can be found in the PFS First Report (Population Planning
Council of Pakistan, 1976).

The sample represents about 92 per cent of the total
population of Pakistan. A number of areas inhabited by
unsettled nomadic and tribal populations were excluded
from the original sample design, as were areas that were
sparsely populated and highly inaccessible;?* these areas
account for nearly 7 per cent of the national population.
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We can note that, because of these exclusions, the data

-are concentrated on the more settled population and

exclude several of the smaller ethnic groups with different
life styles. The remaining 1—1.5 per cent of the popula-
tion that was not covered by the survey live in parts of
Baluchistan Province where it was not possible to conduct
the interviews planned because of inaccessibility.?® Their
exclusion probably has rather little effect on national
estimates, but since Baluchistan Province constitutes less
than 4 per cent of the national population at any rate,
exclusion of 1-1.5 per cent makes the achieved sample
for this province very small (less than 100 women) and not
necessarily representative of the province. For some of the
detailed analyses we have, therefore, excluded certain sub-
groups, notably Baluchi and Barochi-speaking women.

A two-stage®* stratified sampling procedure was used to
select ever-married women under age 50. Disproportionate
sampling was used, with a higher sampling fraction in urban
than in rural areas. The data used in this report are the data
from the Preliminary Standard Recode Tape, and the analy-
ses incorporate appropriate weights to compensate for the
disproportionate selection, so that rural and urban areas are
appropriately represented. The effective sample size totals
4952 women.

Table 1 presents a summary of half a dozen major socio-
economic indicators for these women. The sample is rather
homogeneous — overwhelmingly Muslim, predominantly
illiterate (89 per cent) and largely rural (74 per cent). Their
average age at first marriage was low (15.5 years), their
fertility quite high (an average of 4.2 children to date for
women of all ages). Few major regional differences are
apparent, except for the indicators of exposure to mass
media and work (for both of which Sind Province scores
markedly above the average). Rural-urban differentials are
strong for those two indicators and also for literacy and for
use of contraception, but they are not strong for either age
at marriage or cumulated fertility 25

#2Excluded were restricted cantonment areas and some former
states and tribal areas of the NWFP-Swat, Dir, Chitral, Malakand
Agency, Kurram Agency and Khyber Agency.

28 The study population therefore excludes in addition rural areas of
Kalat, Mekran, Loralai, Zhob and Kharan Districts of Baluchistan
Province.

%4 In Baluchistan, three-stage.

5 This table summarizes the characteristics of women for whom
detailed information was collected — that is , in the PFS, ever-
married women. Average age at marriage (and also fertility) exhibit
larger urban-rural differentials when all women — including women
who are not yet married — are considered.



4 The Estimation of Breastfeeding Patterns

4.1 PRELIMINARY CONSIDERATIONS AND THE
CHOICE OF AN ANALYTICAL STRATEGY

Before deciding on a particular method of estimation we
have to answer two questions:

1 What exactly is it about breastfeeding that we want to
measure?
2 For which births do we want to measure it?

The Choice of Parameters to be Estimated

Our answer to the first question usually falls simply and
squarely on the frequency distribution for the duration of
breastfeeding. We may be interested in estimating the entire
distribution or we may be interested in estimating only its
summary statistics, primarily its central tendency, perhaps
also a measure of its dispersion. In some cases we may be
interested in addition in a particular section of the distribu-
tion — for example, the proportion who did not breastfeed
at all.

Only if we restrict ourselves to births where all the
children have been weaned before the survey (for example,
to data from the last closed birth interval for each woman),
do we have a report on the total duration of breastfeeding
for each child concerned and hence the material for con-
structing a frequency distribution directly. Unfortunately,
restricting ourselves to births where weaning has already
occurred introduces selection biases that can reach serious
proportions. We should, therefore, use other birth sets in
most cases, in which some of the children concerned have
not yet been weaned. We know that these children have been
breastfed a certain number of months already, but we do
not know how much longer they will be breastfed. It is,
therefore, necessary to use estimation methods appropriate
for censored data. The various methods available differ in
their data requirements (as well as differing slightly in their
assumptions), and so the choice between them will depend
in part on the availability and quality of different types of
data, In addition, however, none of these methods provides
a direct estimate of the frequency distribution. The fre-
quency distribution or its characteristics must be obtained
indirectly, and the different methods we can use vary con-
siderably in their capacity to yield details of the distribu-
tion. If we are interested only in the mean, then we may
be able to use very simple estimation procedures, If the
median is required or measures of dispersion, such as the
standard deviation or the interquartile range, then we must
embark on more complex methods.

For Which Births Do We Want to Estimate Breastfeeding
Experience?

Table 2 summarizes the pertinent characteristics of the
data sets available in WFS surveys in general. For most

countries we have breastfeeding data referring to two main
types of birth sets:

Type I: the two most recent births per woman

I(a):  the last closed birth interval for each woman

I(b):  the current open birth interval for each woman

Type II: all intervals (whether open or closed) following
births that occurred in a given period immediately
preceding the survey,

These different birth sets can exhibit widely divergent
breastfeeding patterns. They are, in fact, conceptually quite
distinct from each other. The first group (and particularly
the last closed birth interval) was especially stressed in both
the design of the questionnaire and the early data proces-
sing. In this section we shall outline why the second set is
preferable for many purposes.

Choice of a General Strategy

An underlying conceptual issue in our choice of strategy is
whether we are more interested in examining breastfeeding
patterns from the women’s viewpoint or from the children’s.
In the former case, we would want to examine the distribu-
tion of women by their breastfeeding behaviour; in the
latter, the distribution of children by how long they are
breastfed. Which approach is more appropriate may depend
on how we want to use the information. For example, if
we are concerned about the impact of breastfeeding on
infant survival chances, then the children may seem the
more natural unit of analysis, whereas if our concern lies in
disentangling the social or other determinants of women’s
breastfeeding behaviour, then women may seem to be the
more natural unit of analysis.

In general we might expect the average birth interval per
woman to be longer than the average birth interval per child,
since women with short birth intervals contribute more
children than women with long birth intervals. If — asis
usually the case — duration of breastfeeding is positively
correlated with length of the wirth interval, then we would
expect average breastfeeding durations measured per
woman to be longer than the averages per child.

In practice, however, the distinction is usually blurred
and our choice made more complicated by the fact that
the available data refer to a restricted subsample of births
and are not necessarily representative either of all women or
of all children. Selection biases can then make unnuanced
interpretation of the results quite hazardous.

Analysis of Data for Women, Using Data for the Two Most
Recent Births per Woman

We have already referred to some of the general limitations
of data sets restricted to the two most recent births, par-
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Table 2 Characteristics of breastfeeding data sets in WFS surveys: the sample of births to which each refers and the type of

data
Birth set No fixed time period Data referring to a specified time period
I Two most recent births for each woman IT All births in the Z years® immediately
preceding the survey
I(a) I(b) I(c) I1(a) 1I(b)
Birth set
Births included Next to most Most recent birth Two most recent  All births in period, All births in period,
recent birth (current open births weighted  weighed equally weighted inversely
(‘last’ closed birth birth interval) inversely accord- according to no of births
interval) ing to whether woman had in the
women reported period®
onloron?2
births
Sample to which  Breastfeeding be- Most recent breastfeeding behaviour Breastfeeding exper- Breastfeeding behaviour
the data refer haviour of women of women who had had at least 1 ience of children of those women who
who had hadat  child before the survey born in the period  gave birth in the period
least 2 children
before the survey
Type of data
Duration of breast- Available for all  Available only for births where child Available only for births where child was
feeding (reported  the births® was weaned before the survey weaned before the survey
retrospectively)
Current breast- Non-informative® Available for all the births® Available for all the births®
feeding status (children already
and date of birth  weaned)

47 is most conveniently defined as equal to or longer than the longest duration of breastfeeding in the population.

b An alternative is to select at random one birth that occurred in the period for each woman.

°We assume here that women do not continue breastfeeding a child through their next pregnancy,

d Available either directly or by inference (assuming that only the most recently bozn child can still be breastfeeding),

ticularly to the point that they cannot yield a sample that
is representative of any given time period, except for a
subsample representing a very short (often too short)
period immediately preceding the survey.

We should mention at least two other points here, both
related to problems in using either of these intervals for a
per woman analysis. Both are very well known in birth
interval analysis and have already received detailed develop-
ment elsewhere,2® but both have tended until recently to
get pushed into the background in empirical analyses of
post-partum variables,

Data for the last closed birth interval under-represent
women with longer than average birth intervals because
these women have had less chance of having reached their
second birth. In most developing countries duration of
breastfeeding is positively associated with length of the
birth interval, so this selection usually translates into an
under-representation of women with long durations of
breastfeeding.

Data for the current open birth interval avoid this par-
ticular trap (provided of course that we do not exclude
those women who are still breastfeeding), but raise other
potential problems of their own. For example, a woman
does not have exactly the same interval between each pair
of successsive births. The probability that a singleround
survey will be held during a particular interval is propor-
tional to the length of that interval. Thus those intervals
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that are longer than a woman’s average have a higher chance
of being cut by such a survey and hence of being recorded
as the current open birth interval than do her shorter birth
intervals,?” 28

To sum up, neither the current open birth interval nor
the last closed birth interval yields unbiased samples of
birth intervals per woman and hence neither yields unbiased
samples of breastfeeding durations wherever breastfeeding
is correlated with birth interval length. Figure 6 illustrates
how different the results can be depending on which birth
set one uses, The two solid lines give the estimated propor-
tion of women still breastfeeding d months after the birth
derived from the data for the last closed interval and from
the current open interval (standard definitions). The esti-
mated mean duration of breastfeeding is over 6 months
shorter in the former than in the latter! It is even 3—4
months shorter than the estimate from the proportions
of women still breastfeeding derived from type II data (the

26 Notably in the work of Louis Henry (Henry 1972, for example)
and of Mindel Sheps and Jane Menken (1973).

“’For an intuitive discussion and illustration of other potential
problems associated with analysis of breastfeeding data for the
current birth interval, see Page et al (1980).

28To the extent that intra-woman variation in intervals and any
related intra-woman variation in breastfeeding depend on the sur-
vival of the first of the two children, we can reduce this effect by
restricting analysis to intervals where the child survived.
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four different birth sets (PFS)

broken line). Since the two data sets are biased in opposing
directions, one could reduce the overall bias by combining
them (type I(c) in table 2), but the separate biases are
unlikely to cancel each other out completely (and we
would not always even be sure of the direction of the net
bias). Perhaps even more seriously we would still have a
data set that does not refer to the same time period for all
women. In populations where breastfeeding may have been
changing over time, this lack of a fixed time reference may
make use of these data highly questionable.

Analysis of Data for All Births in a Given Period

In contrast, data for all births in a given period immediately
preceding the survey (type II) are relatively clean. We must,
however, keep in mind that they refer to a sample of chil-
dren not to a sample of women and must be interpreted
accordingly. For example, if we find breastfeeding differ-
entials associated with characteristics XYZ of the mother,
these differentials do not measure the difference in breast-
feeding behaviour of women with characteristics XYZ but
the difference in breastfeeding experience of children born
in the given period to women with these characteristics.

If an analysis for women rather than for births is re-
quired, then we can take appropriate steps. The fact that
the birth set includes more births for women with short
birth intervals than for women with long ones can be
allowed for by weighting each birth in inverse proportion
to the number of births experienced by that child’s mother
during the period concerned (the broken line in figure 6
was derived in this way); alternatively, for those women
who had more than one birth during the period we can
select just one birth at random. Figure 6 also illustrates the
difference between the two approaches. Since breastfeeding

is positively correlated with birth interval length in Pakistan,
giving each woman rather than each birth equal weight
produces higher proportions still breastfeeding at each dura-
tion (d) since the birth and a higher mean duration of
breastfeeding. Note that the results are restricted to those
women who had at least one birth during the period con-
cerned, rather than representing all women. Among older
women, only those who have continued childbearing to
relatively late ages are included and, more generally, in any
group women with particularly long birth intervals will be
under-represented (this will be especially obvious if the
period covered is short). We do, however, retain all the
advantages of a fixed reference period.

Conclusions

Clearly, analysis of the breastfeeding data derived from
all births in a given period immediately preceding the
survey is the preferred strategy for most purposes. The
analyses that follow adopt this strategy. Of the two possible
approaches based on these data (giving each birth equal
weight versus giving each woman equal weight), we person-
ally prefer in most instances to use the former.

42 ESTIMATION OF BREASTFEEDING PATTERNS
IN A PERIOD IMMEDIATELY PRECEDING THE
SURVEY

In this section we illustrate ways of estimating breastfeed-
ing durations for a period of Z years preceding the survey,
where Z is the longest duration of breastfeeding in the pop-
ulation. The next four sections illustrate the estimation of a
breastfeeding life table or of the frequency distribution of
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breastfeeding durations. A much simpler procedure that can
be used if only an estimate of the mean duration of breast-
feeding is required, is illustrated below on|pp31-3.

Introduction: Analysis of Censored Data on Breastfeeding

The classic procedures for handling censored data for a non-
renewable event like cessation of breastfeeding are the well-
known techniques of life-table construction that take into
account the duration of exposure of the censored cases.?’
Where the duration of exposure (here, the number of
months elapsed since the birth in question) is known for all
cases and the time to event or ‘survival’ time known for all
those who have already experienced the event (here age at
weaning for those children who have already been weaned),
one can easily estimate the conditional probability of
experiencing the event (weaning) between exact durations
xand (x +1)as

19x = 1D/ 1Ny (1)

where N, is the number of cases of who have been exposed
throughout the interval x to (x + 1) to the risk of experi-
encing the event and Dy is the subset of these cases who
actually experienced the event during this interval.

From the ;qy values, the estimated probability of not
experiencing the event before exact age x, the ‘survivor’
function, can immediately be calculated as

X

L="T (- @)
4]

i=

The first differences yield the estimated proportions, id,,
experiencing the event in the interval between x and (x +1).
Assuming that on average they experience the event at the
mid-point of the interval, the mean time elapsed before
experiencing the event is estimated as

€o ~ > ldx (X + 0.5) (3)

x=0

Alternatively the mean duration can be estimated directly
from the 1, values, making the same assumption, using the
equivalent expression

€0 =0.5+ 2k 4)

The analysis of breastfeeding differs, however, from
classic life-table methods in one important respect. The
construction of decrement tables conventionally applies to a
real or synthetic cohort of persons, all of whom are exposed
to the risk of experiencing the event in question; the above
expressions exclude any cases that were never exposed to
this risk. For mortality, for example, life tables refer con-
ventionally to live births: still-born children (children with
a duration of life of exactly zero) are excluded. For a num-
ber of phenomena, however, of which breastfeeding is one,
the subgroup with exact duration zero is also of interest.
This category should not be excluded when we are calculat-
ing the overall mean duration of breastfeeding, for example.
We are often more interested in estimating the distribution
by duration of breastfeeding (including those who were
never breastfed) than in the distribution by age at weaning
among those at risk of weaning (ie restricted to those who
were breastfed). Expressed another way, instead of being
most interested in the proportions still being breastfed at
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age x months among those children who were breastfed, we
are more interested in the proportions being breastfed at
age x months among all the children in question, whether
or not they were breastfed. We shall refer to this latter
proportion as 1. It is defined simply as

, x—=1
1x=E 'HO (1 —lqi) (5)
i=
where E is the proportion ever breastfed

The first differences, ;dy, give the proportions breastfed for
each interval x to (x +1), whom we assume to have had an
average breastfeeding duration of (x +0.5) months. (1 — E)
gives the proportion with a duration of breastfeeding of
zero, The mean duration of breastfeeding can, therefore, be
estimated as

Y=(0-E).0+ x§0 Wy (x+0.5) (6)

Alternatively the mean duration can be calculated directly
from the 15 values as

Y=05E+ T I 7
orE[05+ 2 1]
x=1

Direct application of these procedures is illustrated in
the next section. For many countries, however, direct
applications are not possible either because data are not
available for all the births or because the retrospectively
reported durations of breastfeeding are not considered to
be sufficiently reliable. In these circumstances, the current
status data should be used instead, and the reader interested
only in that can skip immediately to ‘Bstimation of a Breast-
feeding Life Table from Current Status Data’, on p25.

Estimation of a Breastfeeding Life Table when Duration of
Breastfeeding Was Asked for All the Births

When data are available for @il children born in a suitable
period immediately preceding the survey (age at weaning
for those already weaned, duration of exposure for those
still being breastfed), it is a straightforward, if somewhat
laborious, task to estimate the conditional probabilities
of weaning, ;qy, and hence a full breastfeeding life table.
Note that duration of breastfeeding has to have been
asked about all births in at least the Z years preceding the
survey.®® In Pakistan, since breastfeeding questions were
asked about every child each woman had borne, we can
use this approach.

Strictly speaking the data should be in the form of com-
pleted months of breastfeeding and completed months of
exposure, which is not the case with WFS data sets. It is
obvious that the retrospectively reported durations of
breastfeeding were given in rounded numbers in most cases.

?*For a general discussion of the application of life table analysis to
a range of duration variables in WFS data sets, see Smith 1980; for
a detailed application to birth interval analysis, see Rodriguez and
Hobcraft 1980.

30The analysis can either be made just for the Z years or (if the dats
are available) for a longer period if the sample sizes would otherwise
be too small and if breastfeeding patterns have not been changing,



Percent being breastfed
100+

90

T
804
70+
60-]
504
40+
30
20+
104

o]

(a)
Full data:

Median = 18.9 months
Mean = 20.2 months

(b)

—————— Module:

Median = 20.7 months
Mean = 21.3 months

N~
-
N
-
(o]

0

NOTES:
(a) Estimates obtained using data for all births in the period.

Age in months

(b) Estimates that would have been obtained if data had been available only for the two most recent births for non-pregnant women and for the

one most recent birth for pregnant women.

Figure 7 Proportions being breastfed by age, derived from estimated conditional probabilities of weaning: surviving children

born in the four years preceding the survey (PFS)

The durations of exposure, measured as the difference be-
tween calendar month of interview and calendar month of
birth, do not measure durations in completed months either.
Instead they yield categories of overlapping cohorts (a dif-
ference of 1 calendar month could be a child born 1 day
before the survey (0 completed months) or 60 days before
(1 completed month)) cenired on the duration assigned. On
average the durations assigned are approximately centred
on exact durations rather than being measured in completed
months. The estimates obtained from such data refer
approximately to ages roughly one half a month less than
the conventional ages. In other words, we obtain approxi-
mate estimates of 1, _ g5 rather than 1, (Smith 1980).

Figure 7 shows the results for all Pakistan. Most notice-
able is the stepped pattern reflecting the extremely strong
heaping of the retrospectively reported breastfeeding dura-
tions on multiples of six months, a significant proportion of
which is probably an artefact resulting from digit preference
in the responses. Not noticeable would be any systematic
tendency towards over- or understatement of breastfeeding
durations or of the durations of exposure. We have already
mentioned the fact that the reported dates of birth suggest
that too large a proportion of recent births may have been
reported as having occurred during the last year. If mis-
reporting were more common for children being breastfed
than for weaned children, or if the reported duration
of breastfeeding for weaned children was understated
to correspond with any understatement of their age, this
could lead to a poor estimate of the ;q, values and to a
poor estimate of the 1, values and of the mean duration of
breastfeeding.

This method is not strictly applicable for most WFS data
sets (Rodriguez and Hobcraft 1980) because information is
lacking for some of the births that occurred during the

period concerned: the subset of births for which breast-
feeding questions were asked is biased towards longer than
average birth intervals. To investigate the impact of this
selection, we have taken the Pakistan Fertility Survey data,
and simulated what would have happened if only the two
most recent births per woman had been included (as in the
standard core questionnaire) or if this pattern had been
followed for non-pregnant women but only one birth had
been included for pregnant women (as in the FOTCAF
module). For Pakistan at least, the resulting errors in the
breastfeeding estimates would not have been very large
(figure 7). Use of the FOTCAF module, for example,
would have led to a 1 per cent overestimate in the propor-
tion of children breastfed (95.1 per cent instead of 94.3 per
cent), and a 1—2 month overestimate of the average dura-
tion of breastfeeding. To obtain an unbiased data set we
must use the current status data.

Estimation of a Breastfeeding Life Table from Current
Status Data

For most WFS data sets the only breastfeeding data avail-
able for all the births in the Z years preceding the survey
are current status data. Fortunately their use is relatively
straightforward. Moreover, they are not affected by digit
preference in the same way as retrospectively reported
durations for the post-partum variables.

We have already mentioned that the difference between
calendar month of interview and calendar month of birth
yields single month categories of duration of exposure
(each formed of two birth cohorts) centred on the exact
duration corresponding to the difference between the two
calendar months. In other words, we can usually assume
that those recorded as born d months before the survey
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Figure 8 Current status data — proportions being breastfed by the number of months elapsed since the birth: surviving chil-

dren born in the four years preceding the survey (PFS)

were, on average, born exactly d months ago.3! The propor-
tion currently being breastfed among those recorded as
born (d) months ago, P(d), can be taken as an estimate of
1; (x = d) for that cohort of children.* We can, therefore,
use the reported proportions P(d) to estimate life-table
functions. Note that this holds only for d > 1: d =0 in
this convention refers to children born in the calendar
month of interview, who are a subset of the children be-
tween exact ages 0 and 1, not to children at exact age zero.

The P(d) values can be taken directly as estimates of 1.,.
However, unlike the l; estimates obtained via estimates of
the conditional probabilities, ;qx, the series of estimates
thus obtained does not necessarily form a monotonically
declining sequence. In practice it is usually extremely
irregular as figure 8 illustrates. The reason is that the sample
is heavily fragmented: each P(d) value is based on just the
small subsample of births that occurred d months ago. Even
at national level in Pakistan with a total sample size of
nearly 5000 ever-married women, there were only about
100 births reported on average per month, from which to
calculate single month values of P(d). Some months had far
fewer than 100, largely because of rounding in the reported
ages of the children on muitiples of six months, which
tends to evacuate non-preferred values of (d). The result of
this sample fragmentation is considerable sampling vari-
ability and an irregular P(d) sequence even at national level;
when we look at subgroups within the population, the
irregularity can become even worse.

If the P(d) series does not decline monotonically, we
cannot take the first differences to estimate ;dy values and
hence a standard deviation. Nor can we always identify a
median (or other quartiles) because the sequence may pass
the 0.50 (0.25, 0.75) level at more than one point (in
figure 8, for example, there is no unique estimate of the
median because the sequence crosses 0.50 not once but
three times). It is, however, still possible to calculate a mean
directly from our raw P(d) values despite irregularities,
using equation (7) which here becomes
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provided there are observations for all values of d.?® If any
cell is empty (a month for which no birth at all was re-
ported for the population or subgroup in question), then
we cannot calculate the mean directly from the raw data
using equation (8).3* In such circumstances we must either
group the single month categories into broader groups to
eliminate the empty ceils, or use some form of smoothing,
Even if none of the cells are empty, some form of smooth-
ing may be desired to reduce irregularities believed to be
merely the result of sampling variability before computing
an estimate of the mean.

The simplest procedure is to block the data into broader
categories for (d) — for example categories 3 months wide
centred on 3, 6, 9, etc months. If we use categories of width
n months, centred on d, then the proportion currently breast-
feeding is-calculated (for n taking odd number values) as:

B<,d-—n;1>+...+B(d)+...+B<d+n;1>

P(d)=

N( —2—;——1—>+...+N(d)+...+N<d+n;1>

®

Three-month wide blocks are often wide enough, and we

3! Assuming a constant stream of births and of interviews.

32 If'births and interviews are evenly spread and if the true propor-
tion being breastfed declines linearly with age around x, then it is
an unbiased estimate.

331 the questions on breastfeeding duration were not asked for all
the births in the period concerned, then E must be estimated from
all births in a shorter period for which information is complete.

3% A common mistake is to assign a value of zero to empty cells,
when in fact the P(d) value must be treated as unknown (a ‘missing
value’) not as a zero value,
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have
B(d—-1)+B(d)+Bd+1) (10)
N(@ -1+ N@)+Nd+1)

The mean duration of breastfeeding is then estimated,
assuming a linear decline of P(d) within each block, as:

Y =0.50.E +n Z P'(d) 1)

The disadvantages of this method become increasingly
apparent as the block sizes become larger. Although the

P(d)=

P'(d) values are more stable than the original P(d) values,
they are less numerous: the number of points we can esti-
mate on the survivor function is reduced, making it harder
and harder to tell the shape of the distribution even if we
can estimate its mean. Moreover, we cannot make the
blocks too wide, otherwise the assumption of linearity
within the blocks may become untenable.

Moving averages provide a means of smoothing (and
interpolating) that avoids reducing the number of points
for which P(d) can be estimated. We can use either moving
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means or moving medians.’® In either case, it may be
preferable to use weighted rather than unweighted averages
(weighting each of the raw P(d) values by the number of
observations on which it is based) if there is strong digit
preference in the (d) values. If we do not weight, then the
values for a duration such as 24 months, which is typically
based on a large number of observations, is given the same
weight as the value for unpreferred durations, such as 23
months, which may be based on only a handful of observa-
tions. In other words, when the (d) value itself can be in
error, it is often better to give each observation equal
weight by using weighted moving averages than to give each
category of (d) equal weight regardless of the number of
observations on which it is based.

The end results of these three smoothing procedures are
shown in figure 9. The advantages and disadvantages of
each method are clear. Blocking usually produces a generally
monotonically declining sequence (especially if block
width is large), but a monotonic decline is not guaranteed
and the possibility of estimating the more detailed shape of
the distribution is lost. Three-month moving means elimin-
ate isolated peaks and troughs (which are almost certainly
due to sampling variability) and also round off the corners
of any ‘steps’ in the sequence (which may be due mainly to
sampling variability but which could also, conceivably,
reflect genuine sharp drop-offs at certain points); the end
result is rarely a monotonically declining sequence, tending
to show instead several small reversals. Repeated applica-
tion of three-month moving medians usually comes closer
to yielding a monotonically declining sequence (although
even here monotonicity is not guaranteed) but leaves any
series of irregular sharp drop-offs unsmoothed. If one of
these forms of smoothing is to be used the choice between
them will depend on

(i) the level of detail required in the final estimates,

(ii) the extent to which a generally monotonically declin-
ing sequence is desired, and

(iii) the extent to which other irregularities are thought to
be due to noise rather than reflecting real patterns.

None of these methods guarantee a monotonically
declining sequence, however, since they all smooth the
sequence rather than constrain it. If a monotonically declin-
ing sequence is required (to estimate the standard deviation
or to obtain unique estimates of particular quantiles) then
other procedures must be used that explicitly constrain the
sequence. One of the simplest is the ‘pool adjacent violators’
algorithm (Barlow ef al 1972). For any sequence of (d)
values for which the P(d) estimates rise rather than fall, a
single value of P(d) is calculated by pooling the numerators
and the denominators (as in equation 9), and this value is
assigned to all the cells concerned. As figure 10 shows, this
replaces any rising segment by a shelf, leaving the rest of
the sequence untouched. Where the raw data are very
irregular, with numerous reversals, the end result is a series
of little steps.

35 See Tukey (1977) for a detailed explanation of the use of moving
medians. It consists essentially of assigning to each cell the median
value observed in the group of cells being averaged, rather than the
mean value for the cells concerned. The process can be repeated
until the sequence stabilizes.
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Finally, a more radical solution that not only yields a
monotonically declining sequence but also a smooth one
can be found using model schedules. A simple relational
model schedule of breastfeeding has been developed
(Lesthaeghe and Page 1980) such that

logit P(d) = & + B logit P{d) (12)

where logit P(d) is the estimated logit of the proportion
currently breastfeeding at exact duration (d) and logit P{d)
is the logit of the proportion in a standard schedule.

All we have to do is to plot the logit of the observed P(d)
values against logit Py(d) and fit a straight line to estimate
the best-fitting @ and 8. Given estimates of @ and  we can
quickly estimate the values of P(d) in the model schedule
that best fits our observations:

P(d)
1-P@)

letting Y be the value of logit P(d) implied by our estimates
of aand f.

Since logit P(d) = In

. P(d)
th Y=in — _
o T
or p(d)= ot 13
1+ e¥ (13)

The data for Pakistan linearize well on the standard (figure
11) and the resulting smoothed, declining curve obtained
from the estimated o and § is shown in figure 10. This
method is particularly useful where it is believed. that
almost all the irregularities are artefacts rather than genuine,
since it smooths out virtually all irregularities. It is also par-
ticularly convenient in that the entire schedule can be char-
acterized by just two parameters, « and f.

In general, the various methods of handling irregularities
in the current status data yield broadly similar estimates of
the mean duration of breastfeeding, although the detailed
shape of the estimated distribution can vary, We can thus
be fairly confident about our estimate of the average dura-
tion, but less so about the overall distribution.

Concluding Comments on Estimation of a Breastfeeding
Life Table

The most obvious differences between the two basic
methods we have illustrated stem from the effect of heap-
ing in retrospectively reported breastfeeding durations in
the first method and irregularities resulting from sample
fragmentation in the second. The two methods also differ
slightly, however, in the way they would be affected by
any change in patterns over time or by misreporting of
durations of exposure. This is because the different appar-
ent birth cohorts contribute in different proportions to the
final survivor function in the two approaches. This is
brought out in figure 12. In the first method, all birth
cohorts (except those born in the calendar month of inter-
view) contribute to the estimate of ,q, and hence to 1;
(and, through the cumulative nature of the calculations to
subsequent 1 values). The estimate of ;q; excludes the
most recent cohort included in the estimate of ;q,, and so
forth: as x reaches high values only the earliest cohorts and
their most recent experience contribute to the ;g estimate.
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Figure 10 Constraining current status data to produce a monotonically declining sequence of proportions still breastfeeding

By contrast, with the current status data, only recent
cohorts contribute to the 1 estimates when x is low, and
as x increases, the I, estimates are based on earlier and
earlier cohorts and cumulative experience over a longer
and longer time period.

All these differences combine to explain the slightly
different estimates the two methods yield even of the
mean duration of breastfeeding.

Estimation of Only the Mean Duration of Breastfeeding:
A Short Method

If we are interested only in estimating the mean and if it
is reasonable to assume that the number of births per
month has been constant throughout the Z- years, then
an extremely simple and rather robust estimation proce-
dure can be used (Mosley et al 1982).
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If we denote the total number of children currently
breastfed (irrespective of their age) by B, and the average
number of births per month by N, then we can estimate the
mean duration of breastfeeding, in months, as:

Y=B/N (14)

For any characteristic the prevalence (here the observed
number currently breastfeeding) is a function of the incid-
ence (the number who start breastfeeding) and the duration
of the characteristic (here still breastfeeding). With a
constant stream of entrants, the mean duration can be esti-
mated by dividing the observed prevalence by the estimated
incidence. Note that by defining the denominator in equa-
tion (14) as the monthly number of births rather than as
the monthly number of children who start breastfeeding
(the incidence of breastfeeding), the necessary allowance
for those who are never breastfed has already been built in
to our estimate >

Equation (14) provides a remarkably simple means of
estimating the mean duration of breastfeeding. It is also
rather robust, because it is relatively insensitive to errors
in the reported dates of birth for the children in question,
The numerator does not require any information on dates
at all. The denominator does, but it can be estimated from
births in the year preceding the survey, or from the 2 years,
or the 3 years, etc. Any misreporting of dates will affect the
result only if the misreporting transfers births across the
boundary of the period chosen. We are free to choose
the period that we think minimizes any such transfers (we
are not obligated to use the Z years preceding the survey).
A period of one year is often too short (especially if we
want to make estimates for subgroups) because of relatively
small sample sizes. In Pakistan in addition, a period of one
year did not appear advisable because of the apparent tele-
scoping of dates and overstatement of births in the year
preceding the survey. We have, therefore, used a period of
two years. To be more specific, taking into account the fact
that dates are available as calendar month differences (which
give for a group of children apparently born 24 months be-
fore the survey some children born 23 completed months
before and some born 24 completed months) and taking
also into account the fact that there is noticeable heaping
on the figure 24 months, we took as the total number of
births that occurred in the two years before interview all
those for whom the difference between calendar month of
interview and calendar month of birth was 0—23, plus one-
half those for whom this difference was 24 months.

Figure 13 compares the means estimated this way with
those estimated by the preceding method for several major
subgroups. The results are, in general, very consistent, sug-
gesting that if we are only interested in the mean, the short
method does as well as the longer one. It seems to do even
slightly better in Pakistan. We can see that the estimates ob-
tained by the short method yield results that are rather
systematically 1—2 months higher than those yielded by
the preceding method, suggesting that our choice of a two-
year period for estimating the number of births per month
has reduced the probable downward bias in the preceding
estimates resulting from the presumed overstatement of
births in the last year. Also, we find that within an age or
education category the present estimates systematically
rise with age and fall with education (there being only one
exception —educated women relative to uneducated women

in the youngest age group), whereas with the preceding esti-
mates there were several exceptions.

Clearly, if we are interested only in the mean duration
and if it is reasonable to assume that the number of births
per month has been roughly constant, then this a very
powerful, simple method. We have used it to examine the
mean duration of breastfeeding for Pakistan as a whole and
for its major socio-economic subgroups.

4.3 PRINCIPAL RESULTS

National Estimates

Table 3 summarizes the main results at national level for
births in the four years preceding the survey in terms of the
proportion ever breastfed and the mean duration of breast-
feeding. More detailed tables of the estimated ‘survivor’
function can be found in appendix A.

In Pakistan, breastfeeding is both nearly universal and
prolonged. 94.3 per cent of all children born in the four
years before the survey were breastfed; the average duration
of breastfeeding (including a count of zero months for those
children who were never breastfed) was 19.2 months. For a’
large proportion of those who were never breastfed or were
breastfed for only a very short period, breastfeeding was
probably prevented or truncated by an early infant death.’
If we look at children who survived to the survey, we find
that over 98 per cent were breastfed and that the average
duration of breastfeeding was 21.8 months.

Age of the child’s mother at the time of the birth does
not seem to have much impact on whether or not the child
was breastfed, although those born to older women may
have had a slightly higher chance of being breastfed. The
average duration of breastfeeding, however, varies more
markedly: children born to women 15-24 years of age
were breastfed about 5 months less on average than chil-
dren born to women aged 35—49. The latter were breastfed
on average for a period very close to the two years tradi-
tionally favoured by Islam,*® the former for several months
less.

%We can also note that the sum of the proportions used on p26
ZP(d) = Z[B(d)/N(d)] reduces to =P(d) = =[B(d)]/N if N(d) is
constant, Note that by replacing ZB(d) in the numerator by B, the
total number being breastfed regardless of their date of birth, we
have effectively built in an allowance for those born in the calendar
month of interview for whom we had to introduce an additional
term earlier.

371t is very difficult to evaluate formally the effect of infant mor-
tality on breastfeeding, partly because of the possibility of effects
running in either direction and partly because the Pakistan standard
recode data tape does not lend itself to it (we cannot easily use full
life-table methods treating death as a competing risk because the
age at death is coded only in rather broad categories and also be-
cause the reported age at death and the reported duration of breast-
feeding are not infrequently inconsistent).

% The following quotation from the Koran refers explicitly, though
non-directively, to a period of two years: ‘And we have enjoined on
man (to be good) to his parents: in travail upon travail did his
mother bear him and in years twain was his weaning’ (Sura 31:14).
More directively one finds: ‘The mothers shall give suck to their off-
spring for two whole years, if the father desires to complete the
term’ (Sura 2:233). (English-language version in Abdullah Yusuf Ali
(1946), The Holy Quran: Text, Translation and Commentary,
McGregor and Werner, pp 93 and 1083),
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Figure 13 Comparison of two sets of estimates of the mean duration of breastfeeding derived from current status data:
surviving children born in the four years preceding the survey (PFS)

Table 3 Estimates of breastfeeding for children born in the four years preceding the survey, by survival status of child and
by age of mother at the birth (PFS)

% breastfed Mean duration of breastfeeding (months) Total births in the 4 years
All children
All women 943 19.2 4461
Women aged: 15-24 924 17.6 1917
25-34 95.5 19.7 1920
3549 96.5 227 590
Surviving children
All women 98.5 21.8 3761
Women aged: 15-24 97.7 20.4 1570
25-34 98.9 22.0 1658
35-49 99.4 25.9 507

NOTE: Mean duration of breastfeeding in months was estimated as B/N, where B = number of children currently being breastfed at time of the
survey,and N = average number of children born per month.
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Table 4 Estimates of breastfeeding for children born in the four years preceding the survey, by sex of child, by survival

status of child and by age of mother at the birth (PFS)

Sex of % breastfed Mean duration of Total births in the 4 years
child breastfeeding (months)
All children
All women Boys 93.9 19.5 2270
Girls 94.8 189 2189
Women aged 1524 Boys 919 17.8 999
Girls 93.0 174 924
Women aged 2534 Boys 95.5 20.2 930
Girls 95.5 19.4 989
Women aged 35—49 Boys 95.6 23.1 328
Girls 97.7 22.3 262
Surviving children
All women Boys 98.5 22.3 1934
Girls 98.5 21.4 1828
Women aged 1524 Boys 97.8 20.7 816
Girls 97.7 20.0 754
Women aged 2534 Boys 98.8 22.5 816
Girls 99.1 21.5 841
Women aged 35—49 Boys 99.5 264 286
Girls 99.2 25.1 222

NOTE: Mean duration of breastfeeding in months was estimated as B/N where B = number of children currently being breastfed at time of the

survey and N = average number of children born per month.

Table 5 Estimates of breastfeeding for children born in the four years preceding the survey, by rural-urban residence of
mother, by survival status of child and by age of mother at the birth (PFS)

Residence % breastfed Mean duration of Total births in the 4 years
breastfeeding (months)
All children
All women Rural 95.1 20.3 3258
Urban 92.3 16.3 1202
Women aged 15-24 Rural 93.6 18.5 1400
Urban 89.4 15.2 516
Women aged 25--34 Rural 96.1 20.9 1376
Urban 94.0 16.7 544
Women aged 3549 Rural 96.4 23.5 453
Urban 97.1 19.4 139
Surviving children
All women Rural 99.4 23.0 2732
Urban 96.3 18.7 1030
Women aged 15-24 Rural 99.0 214 1132
Urban 94.6 17.7 438
Women aged 25-34 Rural 99.6 23.3 1188
Urban 97.3 18.6 469
Women aged 35—49 Rural 99.7 26.6 390
Urban 98.3 23.5 117

NOTE: Mean duration of breastfeeding in months was estimated as B/N, where B = number of children currently being breastfed at time of the

survey, and N = average number of births per month.

As table 4 shows, the Pakistan Fertility Survey data pro-
vide noevidence of a marked differential in breastfeeding by
sex of the child. Excluding children who died, there is no sys-
tematic difference in terms of the proportions breastfed. The
estimated average duration of breastfeeding, however, is sys-
tematically about one month longer for boys than for girls.

Estimates for Some of the Major Subgroups

We can also calculate estimates of summary statistics for
some of the major subgroups in the population. Table 5,
for example, compares births to women currently residing
in rural areas to births to women residing in urban areas;
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Table 6 Estimates of breastfeeding for children born in the four years preceding the survey, by education of mother, by

survival status of child and by age of mother at the birth (PFS)

Education % breastfed Mean duration of Total births in the 4 years
breastfeeding (months)
All children
All women Both illiterate 95.2 20.1 2493
Only wife illiterate 94.5 18.8 1484
Wife primary 91.5 182 316
Wife > primary 84.5 11.2 168
Women aged 1524 Both illiterate 93.5 18.2 986
Only wife illiterate 92.8 17.6 686
Wife primary 91.0 20.9 156
Wife > primary (81.3) (10.5) 90
Women aged 2534 Both illiterate 96.1 20.6 1117
Only wife illiterate 95.9 19.6 614
Wife primary 93.0 179 130
Wife > primary (88.8) (12.2) 77
Women aged 35—49 Both illiterate 97.0 23.7 392
Only wife illiterate 97.7 20.7 169
Wife primary — - 26
Wife > primary - - 2
Surviving children
All women Both illiterate 99.2 23.2 2080
Only wife illiterate 98.8 21.3 1258
Wife primary 97.2 19.8 274
Wife > primary 89.7 12.3 150
Women aged 15—24 Both illiterate 98.6 21.3 788
Only wife illiterate 98.0 20.3 570
Wife primary 97.7 19.8 134
Wife > primary (87.2) (11.5) 78
Women aged 2534 Both illiterate 99.4 233 942
Only wife illiterate 99.1 21.5 532
Wife primary 98.2 18.6 113
Wife > primary (92.3) (15.4) 71
Women aged 35—49 Both illiterate 99.8 27.1 333
Only wife illiterate 100.0 234 149
Wife primary - — 24
Wife > primary - — 1

NOTES:

1 Mean duration of breastfeeding was estimated as B/N, where B = number of children currently being breastfed at time of survey, and N =

average number of births per month.
2 Small sample estimates are indicated as foilows:

() = groups with less than 100 births in last 4 years. — = groups with less than 50 births in last 4 years.

table 6 compares the estimates for children born to women
with different levels of exposure to education.

The comparison of rural and urban women shows that
children born to rural women have a significantly higher
chance of being breastfed. Regardless of whether or not we
include children who died before the survey, 4—5 per cent
fewer were breastfed among children born to urban women
aged 1524, and 2 per cent fewer among those born to
urban women aged 25-34 (for births to older mothers the
urban sample is rather small but suggests little difference
between and ruraland urban mothers).

In all age groups, the average duration of breastfeeding is
systematically shorter — by 3.5 months — among children
born to urban women.

The comparison of estimates broken down by educa-
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tional exposure of the mother suggests only a small decline
in breastfeeding (about two months) as one moves from the
lowest education level considered here (neither husband nor
wife literate) to women with primary education. The esti-
mates for children born to women with education beyond
the primary level are based on rather small samples, but
they do suggest markedly less breastfeeding in this group.

We might continue along these lines making more de-
tailed breakdowns, but we would increasingly run ihto seri-
ous problems of small sample sizes as the sample was split
up further and further. Moreover, it is of some importance
to examine the impact of more than one variable at a time.
We shall, therefore, turn now to the whole question of
multivariate analysis of the data.



5 Analysis of Differentials:

The number and range of socio-economic, psychological
and cultural variables included in most WFS questionnaires
is too limited to test a comprehensive model of the deter-
minants of breastfeeding behaviour, but one can still make
good use of multivariate analysis techniques to examine and
describe the differentials associated with those variables
that are available, In this paper we shall simply analyse the
differentials associated with a few basic socio-economic
variables that are very widely available.?® The methods can
easily be extended to other variables.

Two major questions have to be dealt with. First, what
data set should be used? Secondly, which analysis tech-
niques would be most appropriate for treatment of the
chosen data set?

5.1 CHOICE OF A DATA SET

More often than not the order of these two questions has
been reversed, and researchers have tended to choose the
retrospectively reported data from the last closed birth
interval because these data can be analysed using familiar
techniques. Breastfeeding has then usually ended for every
interval considered, so there are no censored cases; we have
a continuous variable to use as our dependent variable, that
is conveniently measured in months, Most classic forms of
regression analysis would then apply and the potential
problems associated with censored data would be avoided.
The unfortunate aspect of this approach, however, is that
retrospectively reported data for the last closed birth inter-
val are not only heaped,* but perhaps more importantly
constitute a biased data set, In other words, ease of analysis
is achieved at the expense of analysing a data set with a sig-
nificant potential for being both distorted by selection
biases and poorly reported.

It is tempting in multivariate analysis to ignore selection
biases by invoking the hypothesis that the data for all sub-
groups are biased to essentially the same extent and that
the differences between subgroups will, therefore, not be
significantly affected. But this is often more a hope behind
which one is tempted to seek shelter from the need to use
other data sets and less familiar analytical techniques than
a tenable hypothesis. For example, we know that selection
biases in data for the last closed birth interval are most
severe among subgroups with short marriage durations or
long interbirth intervals, and we cannot expect the bias to
be the same for all socic-economic subgroups. That the
biases may sometimes differ to a significant extent has
been suggested by a simple experiment (Page et al 1980).
Analyses of differentials by socioeconomic group in the
Pakistan Fertility Survey data were shown to yield differ-
ent results depending upon which data set (birth set) was
used.* An attribute associated with noticeably longer
than average breastfeeding in one data set did not neces-

Multivariate Analysis

sarily figure so prominently or was even associated with rela-
tively short breastfeeding according to another set.*

Clearly we should analyse a set of births that is not
subject to marked selection biases. As before, our personal
preference goes to the analysis of all births in a given period
immediately preceding the survey, and to analyses that give
each birth equal weight. Note that the results then reflect
differences in how children born into different circum-
stances (eg born to mothers with different characteristics)
fare. Again we should point out that by assigning different
weights to the births on the basis of the number of children
the mother concerned had given birth to in the period, the
same data set could be used for an analysis in which each
woman was given equal weight. The result would then esti-
mate differences between the behaviour of women with
different characteristics rather than between the experience
of children, but would of course refer only to women who
had given birth at least once during the period concerned.

5.2 CHOICE OF ANALYTICAL STRATEGY

Multivariate analysis deals with (i) the problem of discover-
ing a structure in the data set related to a set of selected
covariates, and (if) the problem of efficiently estimating
the parameters that describe this structure. Efficiency in
estimating these parameters can be enhanced to the extent
that the analyst already has a clear idea of the form of the
underlying structure, as it is then possible to justify the use
of a clearly defined statistical model. The more covariates
we want to examine or the more categories we want to
distinguish for each covariate, the more important the
model becomes: the number of parameters soon becomes
too large to be estimated from the available data unless we

% See the analysis for Thailand (Knodel and Debavalya 1980) and
for Sri Lanka (Akin et al 1981) for uses of other variables. Popkin
et al (1979) present a detailed conceptual framework for studying
breastfeeding behaviour.

“ Digit preference in retrospective reports (or in the information on
age of the child concerned, which is used in analysis of current
status data) can be partially overcome by the use of robust para-
metrization techniques (such as identification of the best-fitting
model schedule), provided sample sizes are not too small. Akin et a/
(1981) suggest another method for reducing the effects of digit
preference in probit analysis.

M Breastfeeding differentials were estimated using multiple classifi-
cation analysis for each of three data sets: retrospective data for
the last closed birth interval for each woman, current status data for
each woman’s current open birth interval, and current status data
for all births in the four years preceding the survey. See section 5.2
for a discussion of the limitations of multiple classification analysis
in this context.

20Of the three data sets considered, the analysis based on the
last closed birth interval was the odd man out: the other two data
sets yielded results that were closer to each other than to the results
from the last closed birth interval.
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can assume that a particular statistical model is an adequate
approximation to at least part of the underlying structure.

The discovery of simple structures among a limited
number of variables can often be achieved with rather
simple tools if we use aggregate level data. A classic strategy
consists of three stages. First the data are split into sub-
groups, each subgroup corresponding to one of the possible
combinations of characteristics of the covariates. For each
subgroup, one or more parameters describing the function
of interest (here duration of breastfeeding) are then esti-
mated (using procedures like those already used at national
level in chapter 4, which allow for censored cases). Finally
the resulting set of parameter estimates is examined and
their basic structure extracted and summarized. The strategy
is simple, but it is not very efficient because it is based on
estimates for aggregates. As the number of covariates or the
number of their categories increases, the number of possible
combinations of categories and the corresponding number
of subgroups needed rises rapidly, resulting in sample frag-
mentation, and the subgroups soon become too small to
permit reliable estimation of their parameters. However,
where sample fragmentation is not too severe the strategy
not only gives the analyst a good first grasp of the data
and a preliminary idea of what assumptions can be made
(and which not) in any subsequent analysis, but it also
gives first estimates of some of the effects. This type of
exploratory analysis is presented in section 5.3,

With the insights gained, we are often in a better position
to choose the underlying model that must be assumed if we
are to use techniques like multiple regression to estimate
the effects more efficiently. At this point we may also want
to use individual rather than aggregate level data in order to
carry our analysis as far as possible.”® But censoring can
cause serious problems for the classic forms of regression
analysis.- The only information available for all the cases
without exception is current status (a 0—1 variable), which
we might try to analyse with duration of exposure included
as an additional regressor; expressed another way, we might
look at the proportions still breastfeeding, controlling for
duration of exposure. Use of a 0—1 individual level variable,
or a proportion, in ordinary least squares regression can lead
to two problems. First, it is possible for the proportions
predicted by the fitted equation to take impossible values —
outside the range (0, 1) - for some combinations of the
covariates. Secondly, the error structure may be quite
markedly heteroscedastic, complicating attempts to make
significance tests for the estimated effects.

Classic ordinary least squares regression procedures
(including dummy variable regression and multiple classifi-
cation analysis) usually give adequate results when the pro-
portions fall within the range 0.2—0.8.%% Where proportions
outside this range occur, the results become increasingly
suspect. Life-table types of phenomena (ie all phenomena
where the time that elapses before a particular event occurs
is variable and of essential importance) usually include pro-
portions outside the ‘safe’ range.

One standard way of handling proportions is to constrain
values within the range (0, 1) by working with logit or
probit transforms of the proportions rather than with raw
proportions. Another set of methods is oriented explicitly
towards life-table types of phenomena, rather than to pro-
portions in general, and tends to be based not on propor-
tions observed at each duration of exposure (the survivor
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function) but on the hazard rate estimated for each dura-
tion;® proportional hazards life-table models and related
methods fall in this group. Both types of procedure tend,
however, to require more software and also more computer
space than are widely available, especially in developing
countries. Moreover, experience with their application to
breastfeeding patterns is still limited.

It is possible though to use widely available and familiar
classic regression programs with slight modifications that
reduce, even if they do not eliminate, the problems. The
procedures are quite easy to apply but slightly ad hoc. They
reduce the problems considerably, however, although they
do not tackle them at their root.

Given the dilemma that the preferred techniques are not
everywhere available, we shall give here first a discussion of
one simple way of applying widely available and familiar
classic regression programs; we shall then present more
briefly the results from two of the more thorough-going
procedures, use of logit-linear regression and of propor-
tional hazards models.*® The choice between the various
methods for any particular analysis will depend heavily on
the facilities available, For Pakistan, at least, they yield
broadly similar results, although some differences do
emerge.

53 PARAMETRIZATION OF BREASTFEEDING
TABLES FOR SUBGROUPS

Since the approach based on analysis of estimated para-
meters of the breastfeeding tables for each subgroup separ-
ately is the most exploratory and also the most transparent,
we shall examine this first.

We could carry out this type of analysis using any of the
various characteristics we have estimated in chapter 4. If we
are most concerned with a single summary statistic describ-
ing just one aspect of breastfeeding patterns, we might well
simply choose a measure of central tendency, such as the
mean or median duration of breastfeeding; if we are inter-
ested in characterizing the entire function, we might use o
and f. Since first interest often goes to measures of central
tendency and since estimation of the parameters needed to
reproduce the entire function is less reliable (B in particular
is hard to estimate reliably from small samples or data with
strong heaping), we shall focus here on analysis of the mean

43 The aggregate level structure and individual level structure are, of
course, not necessarily the same.

4 Some authors set more restricted limits, recommending rejection
of ordinary least squares regression when there are proportions out-
side the range 0.25-0.75 (see, for example, Namboodiri er al
1975:345).

45The hazard rate at duration d is the probability of experiencing the
event in question (here weaning) in the next instant, conditional or
not on having experienced it before d. The ‘force of mortality’ is the
hazard rate for mortality, for example. It can be approximated as
(In pwq/n), where ,wy is the conditional probability of experienc-
ing the event between durations d and (d + n), ie ywg = (P(d) —
P(d + n))/P(d) where P(x) is the proportion who have not yet experi-
enced the event at duration x.

% The reader interested in actually applying proportional hazards
models should consult McDonald (1981) and the references cited
therein (especially Cox (1972), Kay (1977) and Menken et al
(1981)). For an example of the application of probits to breastfeed-
ing data, see Akin ef al (1981).



Table 7a Median polish on the estimated mean durations of breastfeeding for children of rural women (PFS)

(a) Original table (b) Extraction of preliminary overall median
S s 25-34 35-49 15-24 25-34 35-49
Ed.
BI 21.9 23.9 274 -0.3 +1.7 +5.2
WI 21.0 22.4 23.5 —-1.2 +0.2 +1.3
WP 21.0 19.6 — —-1.2 2.6 —
w>P — — — — — _
22.2
Ist round
(c) Extraction of col. medians from (b) (d) Extraction of row medians from (c)
+0.9 +1.5 +1.9 —0.6 0.0 +0.4 +1.5
0.0 0.0 2.0 0.0 0.0 -2.0 0.0
0.0 2.8 — +14 —1.4 - —-1.4
-1.2 +0.2 +3.3 222 —1.4° 0.0 +3.1 22.4°
2nd round (f) Extraction of row medians from (e) (estimates
(e) Extraction of col. medians from (d) are here seen to have stabilized)
—0.6 0.0 +1.2 +1.5 —0.6 0.0 +1.2 +1.5
0.0 0.0 -1.2 0.0 0.0 0.0 —1.2 0.0
+14 ~1.4 — 14 +1.4 —1.4 — —14
—1.4 0.0 +2.3 22.4 —1.4 0.0 +2.3 224
Final table
Age
1524 25-34 3549
Ed.
Residuals Educ.
effects
BI —0.6 0.0 +1.2 +1.5
WI 0.0 0.0 —-1.2 0.0
wp +14 -1.4 — —-1.4
wW>P — — - -
Age effects Median®
—14 0.0 +2.3 224

AFstimate obtained in (c) row median in (¢), ie (—-1.2 — (+0.2)).
bEstimate obtained in (c) + row median in (c), ie (+22.2 + (+0.2)).

®Median standardized on a uniform distribution by age and education.

NOTE: — = sample size too small for satisfactory estimation of mean duration,

durations for the various subgroups.?” Essentially the same
procedures could be used, however, for any of the para-
meters.

We have already shown in chapter 4 that the mean dura-
tion of breastfeeding in Pakistan differs somewhat accord-
ing to age, education and rural-urban residence of the

“"We shall use here the estimated mean duration defined by B/N
where B is the number of children currently being breastfed and N
the estimated number of births per month.

mother. The estimates can conveniently be displayed in a
three-way table (table 7). In order to examine the structure
and to quantify the effect of each variable on the mean
duration of breastfeeding, we have used the ‘median polish’
procedure proposed by Tukey (1977). In essence this is
based simply on the extraction of a value representing the
overall level of the estimates in the table and the estimation
of the extent to which each of the categories of the covari-
ates (represented by the various rows and columns in the
table) deviate from this, using in the first place a simple
additive model. For each two-way table we have:

37



Table 7b  Median polish on the estimated mean durations of breastfeeding for children of urban women (PFS)

(a) Original table (b) Extraction of preliminary overall median®®
Age
) 15-24 25-34 35-49 15-24 25-34 3549
BI 19.0 20.7 234 —0.1 +1.6 +4.3
Wi 18.8 19.2 22.6 -0.3 +0.1 +3.5
WP 189 179 e —0.2 -1.2 -
W>P 12.2 13.4 - —6.9 5.2 —
19.1°
1st round
(c) Extraction of col. medians from (b)° (d) Extraction of row medians from (c)
+0.1 +1.5 +04 -0.3 +1.1 0.0 +0.4
-0.1 0.0 —0.4 0.0 +0.1 -0.3 -0.1
0.0 -1.3 — +0.6 ~-0.7 — —0.6
-6.7 ~5.3 — -0.7 +0.7 — —6.0
—0.2° +0.1° +3.9° 19.1° -0.3° 0.0° +3.8° 19.2°
2nd round
(e) Extraction of col. medians from (d) (f) Extraction of row medians from (¢)
—-0.3 +1.0 +0.2 +0.5 -0.5 +0.8 0.0 +0.7
0.0 0.0 —0.1 0.0 0.0 0.0 -0.1 0.0
+0.6 —-0.8 - —0.5 +0.7 -0.7 - —0.6
0.7 +0.6 - —6.0 -0.6 +0.7 — —6.0
~0.3° +0.1° +3.6° 19.1° —-04° 0.0 +3.5° 19.20
3rd round Final table
(g) Extraction of col. medians from (f) (estimates are here seen to
have stabilized) Age
Ed 15-24 25--34 3549
-0.5 +0.8 0.0 +0.7 :
0.0 0.0 -0.1 0.0 Educ.
+0.7 —-0.7 — —0.6 Residuals Effects
-0.6 +0.7 — —6.0 BI -0.5 +0.8 0.0 +0.7
b b b b WwI 0.0 0.0 —0.1 0.0
—04 0.0 3.5 192 WP 407 07 I,
wW>P —0.6 +0.7 - —6.0
Age effects® Median®®
—0.4 0.0 +3.5 19.2

AMedian standardized on a uniform distribution by age and education.
Median and col, effects calculated on basis of first 3 rows only (ie excluding W > P) since 4th row is not represented in the corresponding rural

tables.

NOTE: — = sample size too small for satisfactory estimation of mean duration,

Observed value = Overall value + Row effect + Column

effect + Residual

or Oy=A+ R+ Cj+ej

where Oy is the observed value for the subgroup in the
ith row and the jth column.

A is the overall level of values in the table

R, is the effect of the category represented in the ith

row
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C; is the effect of the category represented in the jth
row, and

€j; is the residual value in cell ij.

Since the analysis is exploratory (an additive model may
not be appropriate), we chose to use medians rather than
the customary arithmetic means to estimate A, R;and C;.
Use of medians has the advantage of drawing attention to
cells that have atypical values in the context of the initial
modeél (the absolute values of the residuals, or their squares,
are not minimized as they would be if we used arithmetic



means. Inappropriateness of the model will thus show up
more easily in the form of large residuals or a distinct pat-
tern in the residuvals. Use of medians has the additional
advantage that the estimates of effects are less easily dis-
torted by the occasional wild values that can result from
measurement problems (eg cell values based on small
samples).

Tables 7a and 7b illustrate how the effects are estimated
for each two-way table, once a preliminary median has been
extracted from the original table and preliminary residuals
calculated (sub-table (b)). The median of each column is
extracted and the first-stage residuals calculated (c); the
median of eachrow of these is then extracted and new resid-
uals calculated (d). The process is repeated until the table sta-
bilizes, ie until further repetitions do not change the values.

Missing values in just a part of any row or column (typi-
cally cells with small samples for which no estimates can be
made) are handled automatically by this procedure. Where
an entire row or column is missing for one sub-table and
not for the other(s), however, we have to take special steps.
In Pakistan, for instance, there are very few women with
post-primary education in any age group in the rural areas.
The row representing the highest education category is,
therefore, entirely devoid of estimates in the rural sub-table.
If we are to compare the results for the two sub-tables, they
must both be analysed in the same way. Since the overall

Months
30+

284
26+
24
224 Bl
204
18
164
14
124
104
8-

(=

median and the column effects for the rural table must be
estimated from just the first three rows, so they must be es-
timated from just the same three rows for the urban areas.
In other words, we must exclude the highest education row
when estimating the overall level and the column effects in
the urban sub-table. Note that row effects can still be esti-
mated for all rows that are not entirely blank (including,
therefore, the fourth row in the urban sub-table), but all
row effects are measured as deviations from the median of
the first three rows, not from the median of all four rows.
The final estimates are essentially standardized for the age
and educational structure of the population with each com-
bination of age and educational level (excluding post-
primary education) being given equal weight.

The results are given at the bottom of tables 7a and b
(estimated effects and residuals) and in figure 14 (fitted
values for each subgroup). The overall age and education-
standardized median duration of breastfeeding (excluding
women with post-primary education) is immediately seen
to be about three months longer (22.4—19.2) in rural than
in urban areas. In both urban and rural areas, being born
to a woman between 35 and 49 years of age adds about
four months to the duration of breastfeeding, compared
with being born to a woman in the age range 1524, Devia-
tions from the overall level related to education appear to
be slightly smaller than those related to our three age

NOTE: Estimated values are those derived from the median polish summarized in tables 7a and 7b,

Figure 14 Estimated median duration of breastfeeding by age, education and urban-rural residence of the mother: surviving

children born in the four years preceding the survey (PFS)
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Figure 15 Types of errors in estimated proportions still breastfed introduced by the assumption of linearity

groups if we consider the first three education groups: the
difference between the apparent effect of the couple being
illiterate and that of the wife having had primary education
is 1.5—3 months. Post-primary education, however, seems
to be associated with a marked deviation relative to the
other three educational categories: breastfeeding is reduced
by some six months. The residuals are not negligible but
neither are they extremely large; no residual is larger than
the estimated difference between the effects of the two
extreme categories of either age or education, and most are
smaller than the estimated difference between adjacent
categories. In addition, we can note that there is no particu-
larly striking pattern in the residuals. Overall, we can con-
clude from the residuals that although the structure within
each sub-table is not purely additive, an additive model
probably yields reasonable first estimates of the impact of
the various age and education categories in Pakistan. If we
compare the two sub-tables, we may discern the suggestion
of a slight interaction between rural-urban residence and
the effects of age and education. The estimated effects of
education appear to be slightly larger in rural than in urban
areas; and the central age group seems to be closer to the
youngest age group in its effect in urban than in rural areas.
The differences are, however, small and could well fall with-
in the margin of error of the data and the method

54 REGRESSION-TYPE ANALYSES USING
INDIVIDUAL-LEVEL DATA

Application of Simple Regression Analysis Using Polyno-
mials

We have already indicated that the estimated effects derived
from the application of classic regression procedures to
0—1 variables are suspect because the predicted proportions
are not constrained to respect the bounds 0 and 1. More-
over, even within these bounds, P(d) functions typically
exhibit an S-shape that linear regression does not handle.
The errors in the estimates that would be introduced by
an assumption of linearity are of course a function of the
schedule’s shape. If P(d) has the shape shown in the left-
hand panel of figure 15, the linear approximation is likely
to give an adequate estimate of the proportion still breast-
feeding for durations d1 and d3, but one would obtain a
systematic overestimate at d2 and an intercept which
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would grossly underestimate the proportion initiating
breastfeeding. If the schedule has the shape shown in the
right-hand panel, systematic distortions would occur at
durations d1 and d2.

The general shape can be captured quite easily by using
a third degree polynomial (ie using d, d® and d® instead of
just d) in the regression equation.?® We can note that it is
difficult to interpret the coefficients of d, d? and d°
directly because of the perfect collinearity between them,
but that if their interpretation is required the multicol-
linearity problem can be avoided by using orthogonal poly-
nomials.

This procedure usually produces estimated proportions
that decline monotonically and that are within the required
bounds, However, it is still possible for small peculiarities to
arise in the results. Peculiarities are especially likely to occur
if important interaction terms are omitted, because the
estimated regression coefficient of a particular regressor is
then a weighted average of the real effects, which in fact
vary across levels of the other regressors. Variables such as
the birth cohort of the mother, educational level and area
of residence are very likely to produce such interaction
effects on breastfeeding as the following examples will bring
out. A particular educational level, say primary schooling, is
likely to have a different impact on the duration of breast-
feeding depending on the birth cohort of the woman con-
cerned or the region in which she lives. A woman of 40
living in a rural area who has primary education is much
more exceptional in her environment than another woman
with primary education who is only 20 and who lives in an
urban area. In other words, a given educational level may
mean very different things depending on the time and the
environment in which it was received. Similarly, if differ-
ent trend-effects with respect to breastfeeding are sus-
pected in the various regions and if the birth cohort of the
mother picks up a good portion of such a trend, an inter-
action effect between age of the woman and the area should
emerge.

“We are after all, estimating effects by taking the median of just
three rows (or three columns) at a time.,

4 David Smith (1981) has suggested an alternative way of modify-
ing standard regression procedures to reduce the problems, which
relates the current status of each child to the average value for all
children born at the same time. The regression is carried out on the
difference between individual and average current status.



Table 8 Specification of a regression model linking the proportion of children still being breastfed among those born in the
40 months preceding the survey to age, rural-urban residence and educational level of their mothers

Regression equation

PD =A+Byd+ B,d? 4 B3d® + B4AM + Bs(d * AM) + Bg(d? * AM)+ B;(d® * AM) + BgBI + By(d * BI) + B,o(d? # BI)
+ B11(d® # BD) + By WI + Bya(d # WI) + Bya(d? * WI) + Bys(d® * WI) + BygWP + By,(d = WP) + B,5(d* * WP)
+ Byg(d® # WP) + ByoU + B,y (d # U) + Byy(d? # U) + Bys(d® # U) + Byy(BI # AM) + B,s(WIL # AM) + B,g(WP * AM)

+ Byy(U # AM) + Byg(BI # U) + Byo(WI # U) + Byo(WP * U)

Variable description

Mean value®

d = duration of exposure (ie age of child): X =19.5 months
AM = age of mother at time of child’s birth: ):( =726.8 years
BI = dummy variable equal to 1 if both parents illiterate: X=551%
Wi = dummy variable equal to 1 if only mother illiterate: X=339% = 100%
WP  =dummy variable equal to 1 if mother has primary education: X= 12%
(W > P = reference category, mother more than primary education): (X= 3.8%)
U = dummy variable equal to 1 if mother is living in urban area: X =26.9% } = 100%
(R = reference category, mother living in rural area): (X=73.1%) 7
P(d) = proportion of children still being breastfed at duration d: X=552%

N =3224

2The mean value for the dummy variable is simply the proportion with the given characteristic.
NOTES: the variables d, d> and d® can be replaced by three orthogonal polynomials to eliminate collinearity between them; children who died

before the age of 2 years were excluded from this analysis.

A classic strategy to pick up interaction effects consists
of running statistical tests whereby a full model (including
the hypothesized interactions) is evaluated against the
restricted model (without the interaction terms) (see
Namboodiri et al (1975)). This type of strategy is most
useful in the presence of numerous regressors. In such
situations there may be so many interaction effects that
estimation of alliateraction terms would not be possible
for lack of sufficient data points; a ‘scouting expedition’ is
then necessary to reduce their number by picking up the
most important ones. If, however, we have a more limited
number of variables and sound substantive reasons for sus-
pecting particular interactions, we can proceed directly to
incorporate and estimate them. As we wanted to use the
same variables in the present example as in the example
with parametrization by subgroup in order to bring out
similarities or differences in the methods, we shall simply
proceed by including all first order multiplicative effects
(ie within pairs of variables), while the higher order inter-
actions are omitted.5®

In fact, we shall find that some of the interaction terms
are relatively unimportant and could have been omitted for
a substantive analysis.

The regression model linking the proportion of children
being breastfed (P(d)) to the length of exposure (d), the age
of the mother at the birth of the child (AM), the educa-
tional categories (BI, WI, WP, W > P) and the residential
categories (U, R) is given in table 8 together with the mean
value for each of the variables. For this analysis we have
included only births that occurred in the 40 months before
the survey. This cut-off was used because nearly all sub-
groups reach zero as their proportion breastfeeding by this
point and the estimates of the coefficients of the d terms
beyond it become unsatisfactory. The values of the coef-
ficients are given in table 9 where a cubic function in d is
used, and in table 10 where orthogonal polynomials are
used.’! Both types of regression give the same fits but the

coefficients in the set based on orthogonal polynomials
are preferable for terms involving duration, as the problem
of multicollinearity between d, d* and d® is eliminated. In
both tables, the coefficients on the first line direct the
general shape of the P(d) function while the other coef-
ficients play a role in modifying this, depending on the
value of the covariates. In table 9 for instance, the coef-
ficient B; directs the general downward slope of P(d), B,
produces an acceleration of the attrition due to weaning at
intermediate durations, while B; produces a correction in
the opposite direction at the tail of the P(d) distribution
(ie at high values of d). The coefficients in the top line of
table 10 can be interpreted in a similar way since the shape
of each of the orthogonal polynomials is known. This shape
depends only on the range of values used for d. In our
example, with d ranging from O to 40, the first, OP1, is a
linearly increasing function with a value of —20 atd =0
and a value of +20 at d = 40; the second, OP2, is a parabola
moving from +260 at' d = 0 to a minimum of —140 at
d = 20 and increasing again to +260 at d = 40; the third,
OP3, moves from —2470 at d = 0to +2181 atd = 11, falls
back to 0 at d = 20 and further down to —1281 at d =29
and moves up again to +2470 at d = 40. The negative coef-
ficient By turns the original linearly increasing effect of
OP1 into a general downward slope for the P(d) function,
the positive coefficient B, leaves the parabola effect of OP2
to emerge in the form of a steeper drop-off rate before d +

¥ Even if we consider only first-order interactions, combining the 3
terms in d with 1 variable for age of mother at the birth, with the
3 dummy variables needed to describe the impact of the 4 education
groups and the 1 dummy variable needed to describe the impact of
2 residential categories, we come to no less than 22 interaction
terms.

$1The tables needed for the use of orthogonal polynomials are
found in standard handbooks of statistical tables. See for example
Beyer (1966): 366—79.
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Table 9 Regression results of the model specified in table
8 with a third-degree polynomial in d (PFS)

d d? a3

73.7 —0.5922 —-0.3381 +0.007633
(A) (By) (B,) (B3)

AM +0.675 —0.1063 +0.1268 —0.000265
(Ba) (Bs) (Bs) (B

BI +12.1 +6.1436 —-0.3032 +0.003819
(Bs) (Bo) (Bio) (B1y)

Wl +14.2 +6.1064 -0.3204 +0.004301
(B12) (B13) (B14) (Bys)

WP +14.0 +5.7739 -0.2971 +0.003704
(B1e) (B17) (B1s) (B1s)

U +12.6 —0.5044 —-0.0239 +0.001003

(B2o) (Bz1) (B22) (B23)

BI WI WP U
AM —0.327 —0.428 —0.513 -0.185

(B24) (Bzs) (Bz6) (B27)
U —10.0 8.7 —8.7

(B2s) (B29) (Bso)

R=0.768 R?%=0.590
N=3224

NOTES d = duration of exposure (ie age of child)
AM = both parents illiterate

WI = only mother illiterate

WP = mother had primary education

U = urban

Table 10 Regression results of the model specified in
table 8 with orthogonal polynomials (PFS)

OP1 OoP2 OP3
448 -3.0329 +0.1199 +0.009160
(A) By (B2) (B3)
AM +1.052 +0.0163 —0.0032 —0.000318
(B4) (Bs) (Bs) (B7)
BI +33.83 —0.4422 —0.0741 +0.004584
(Bs) (Bo) (B1o) (Byy)
WI +33.83 —0.4647 —0.0623 +0.005161
(B12) (B13) (B1a) (B1s)
WP +35.19 —0.3322 —0.0648 +0.004445
(Bis) (B17) (B1s) (Byo)
U +6.03 —0.0027 +0.0363 +0.001204
(B2o) (B21) (B22) (B23)

Regression coefficients B,y through By and values
of R and R? are identical to those in table 9

N=3224

NOTES: OP1, OP2, OP3 = orthogonal polynomials replacing d,
duration of exposure (ie age of child), d* and d°,

AM = age of mother at time of child’s birth

BI = both parents illiterate

WI = only mother illiterate

WP = mother had primary education

U = urban
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20 and a slower drop-off rate after d = 20, while the posi-
tive coefficient B4 allows OP3 to give the P(d) function its
final ogive-shape. Again, the coefficients of the interaction
terms in which any of the three orthogonal polynomials
appears together with another covariate modify this process.
In this respect, the effect of the mother belonging to an
older age cohort or having less than secondary education
diminishes the parabolic effect of OP2 (see coefficients B,
Bio, Bi4 and Big), so that the dropping-off of the P(d) func-
tion is less steep before d = 20 than among children of
younger women with more than primary education. The
effect of urbanresidence, to the contrary, enhances the para-
bolic effect of OP2 (see coefficient B,,), which leads to a
faster decline in the proportions still being breastfed before
the duration of 20 months than among the children of rural
women (reference category). Equally striking in table 17 is
the fact that the three lower educational categories have
nearly identical regression coefficients (compare the series
Bg to By, B12 to Bys and B16 to Blg). This lmphes that
there is a marked distinction between them and the refer-
ence category, ie W > P, but that the internal differences
between BI, Wl and WP are small.

On the whole, it is not easy to interpret the coefficients
of such intricate regression equations; one quickly needs a
calculator to evaluate their numerical impact. The results
can be used most profitably by producing descriptive tables
or figures through which the effect of a particular covariate
can be evaluated while fixing the values of the others. The
results of such an application are shown in figure 16.
The left-hand panel shows the proportions of children still
being breastfed at ages 12,18, 24 and 30 months by educa-
tional and residential categories of their mother, for chil-
dren born to women aged 26.8. Since this is the mean age
for the whole sample, these proportions are representative
for the sample as a whole (or representative for the situa-
tion in which the age of mother was not introduced). The
right-hand panel produces the results for children born to
women ten years older.

The results are almost perfectly in line with those gener-
ated through the parametrization of the P(d)-function by
subgroup: the education effect emerges in a very clear way
only for women with more than primary education and
the rural-urban differential increases as the mother’s age
increases.

Logit-Linear Regression

A standard procedure nowadays for analysing proportions
is to apply a logit transform to them. This provides a con-
venient means for constraining predicted proportions.
Because the transformed variable has a range (-0, +)
corresponding to the range (0, 1) for a raw proportion, any
predicted value whatever for the transformed variable
implies a proportion within the range (0, 1). We can note
in addition that the logit P(d) function is usually much
closer to a straight line than is the original P(d) function.
The logit-linear model is an example of a generalized
linear model with binomial error structure and logit link
function. Suppose we organize our current status data on
breastfeeding in a table format such that all categories of
the independent variables of interest (including duration
elapsed since the birth in question) are exhaustively classi-
fied against each other and that each cell shows the propor-
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NOTE: Values of P(d) are estimated from the regression equation of table 8 and the coefficients reported in table 10.
AM = age of mother at birth of child
BI = both husband and wife illiterate

WI = wife only illiterate

WP = wife primary education
W > P = wife more than primary education (very few rural women have post-primary education).

Figure 16 Estimated proportions still being breastfed at ages 12, 18, 24 and 30 months, by age, education and urban-rural

residence of the mother: regression results for surviving children born in the 40 months preceding the survey (PFS)
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Table 11 Deviances from logit-linear regression models fitted to data for surviving children born in the 40 months preceding
the survey (PFS)
Model? Urban Rural

df Deviance® df Deviance
(1) DUR 564 498.1 543 487.6
(2) DUR, AGE 559 474.7° 538 445.6°
(3) DUR, AGE, ED 556 454.8¢ 535 436.6¢
(4) DUR, AGE, ED, REG 554 454.5 33 423.1¢
(5) DUR, AGE, (DUR X AGE) 472 373.6 449 340.5
(6) DUR, AGE, ED, REG (AGE X ED) 541 443.5 521 410.7
(7) DUR, AGE, ED, REG, (DUR X ED), (AGE X ED) 487 - 369.3 481 3759
(8) DUR, AGE, ED, REG, (DUR X ED) 500 378.9¢ 492 381.8

aInteractlon effects considered in a model are shown in parentheses,

bChi- -squared test was used to evaluate if the model fits significantly better than the preceding model (for models (2)—(4)). Model (5) was evalu-
ated against model (2) and models (6)—(8) were evaluated against model (4) for the test of relative fit.

cModel fits significantly better at the 0.001 level,

dModel fits significantly better at the 0.05 level (0.01 level for model (4) in rural sample).

tion of children still being breastfed (P,). Instead of dealing
with the observed values of P (as in the case of the previous
section using standard normal theory regression model), we
use Y, where®?

Yc=]-n [Pc/(l “Pc)] (15)

In a model with logits as a dependent variable, the esti-
mated effects imply the differences in logit value associated
with the differences in the independent variables taken into
account. We can of course compute the expected propor-
tions implied by the fitted logit values by taking their
antilogarithms. More specifically, if Y is the sum of the
estimated effects from the model for cell C, the correspond-
ing value of the proportion for cell ¢, (P.), can be obtained
using equation (16) below:

Since Y =In[P,/1 -B)],

we have e¥=D,/(1 — B,),

and  B,=eY/(1 +eY) (16)

For our purpose, equation (16) should yield the expected
proportions of children still being breastfed implied by the
fitted model. We have run a logit analysis on the same data
as in the preceding section using the GLIM package.’® We
should note that the two sets of results should not be
expected to be exactly the same. There are slight differ-
ences in the fitting (the fit here being to the logit P(d)
values rather than to the P(d) values themselves) and in the
assumption of a binomial rather than a normal error struc-
ture. There are also differences arising from practical limi-
tations. GLIM keeps all the information on the number of
observations, number of independent variables and the
parameters in the model in core, which required more
space than was available to us. To reduce space require-
ments for the data we had to analyse births to rural and
urban women separately. In addition, we had to use grouped
categories for duration elapsed since the birth and for age
of mother; more specifically, we collapsed the duration since
the birth from 41 single-month categories (0—40 months)
to 19 categories, and age of mother at birth was recoded to
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refer to 6 categories: 15-19; 20-24; 25-29; 30-34;
35-39; and 40—49 5% We retained all four educational cate-
gories used earlier for the urban sample but excluded W > P
(post-primary education) for the rural sample because of
the very small number of cases with this level of education
in the rural subsample. We were, however, able to analyse
one other variable with a very limited number of categories
— region of residence 5°

The space requirements also made us consider only a few
interaction effects among the independent variables. Never-
theless, we were able to evaluate eight models. Results are
shown in table 11. Whereas the addition of a variable (or an
interaction term) always leads to a reduction in the devi-
ance, we can evaluate whether such a reduction is statisti-
cally significant by subtracting the degrees of freedom (dfs)
and the deviances associated with the two models being
compared against the theoretical distribution of the chi-
square. Starting from the first model with DUR alone, each
subsequent model was evaluated against the preceding
model, except model 5 (which was compared with model 2)
and models 6—8 which were compared individually with
model 4. For the rural subsample, the model with the addi-
tive effects of all four independent variables (model 4) seems
to be the most parsimonious, compared with model 3 (with
DUR, AGE and ED) for the urban subsample. We have,

$2The ratio Po/(1 — Pp) is often referred to as the odds in favour of
a particular status, ie a child still being breastfed in our case. There-
fore the Y, ie In[Po/(1 — P.)] values refer to the log-odds or logit
in favour of children still being breastfed (the term log-odds ratio
and logit are used interchangeably). The notion of odds is frequently
used in common parlance. For example, we say ‘the oddsare 4 to 1
in faveur’ of a particular event if the probability of occurrence of
that event is 0.8.

3 Useful references for using GLIM include Braun (1980), Little
(1978) and McDonald (1981). The GLIM package is distributed by
Numerical Algorithms Group, 13 Banbury Road, Oxford OX2 6NN,
England.

54 Children born to women below age 15 were excluded from the
analysis and so were children born to women of Baluchistan Province
as we wanted to look into the regional differentials and the sample
for Baluchistan was too small (below 10).

55 It would of course have been possible to run separate analyses by
region in the preceding analysis.



Table 12 Estimated proportions still being breastfed at ages 12, 18, 24 and 30 months, by age, place, province of residence
and educational level of mother: logit-linear regression results for surviving children born in the 40 months preceding the

survey (PFS)
Age of Urban Rural
mother Duration since birth (months) Duration since birth (months)

12 18 24 30 12 18 24 30
A Both illiterate (BI)
15-19 0.854 0.529 0.149 0.026 0.928 0.622 0.295 0.162
2024 0.799 0.482 0.105 0.018 0915 0.579 0.259 0.139
25-29 0.835 0.542 0.131 0.022 0.950 0.709 0.382 0.223
30-34 0.894 0.661 0.201 0.036 0.963 0.769 0.458 0.281
35-39 0910 0.703 0.231 0.044 0.977 0.843 0.577 0.387
40-49 0.944 0:799 0.336 0.072 0.983 0.880 0.652 0463
B Only mother illiterate (W)
15-19 0.843 0.555 0.138 0.024 0.905 0.550 0.237 0.126
20--24 0.784 0.460 0.097 0.016 0.889 0.505 0.206 0.107
25-29 0.822 0.520 0.121 0.021 0.934 0.643 0.314 0.175
30-34 0.884 0.641 0.185 0.033 0.950 0.711 0.385 0.224
35-39 0.903 0.683 0.216 0.040 0.969 0.801 0.505 0.319
40--49 0.939 0.784 0.316 0.065 0.977 0.844 0.582 0.389
C Mother primary (WP)
15-19 0.843 0.557 0.138 0.024 0.894 0.517 0.214 0.112
20--24 0.784 0.460 0.099 0.017 0.875 0.473 0.187 0.095
2529 0.823 0.520 0.121 0.021 0.926 0.613 0.289 0.157
30-34 0.885 0.643 0.185 0.033 0.944 0.684 0.354 0.203
35-39 0.903 0.686 0.217 0.041 0.965 0.777 0473 0.293
40—49 0.939 0.784 0.319 0.065 0974 0.828 0.550 0.361
D Mother primary + (W >P)? -
15-19 0.636 0.291 0.050 0.008
2024 0.540 0.217 0.034 0.005
25-29 0.601 0.259 0.043 0.006
30-34 0.713 0.368 0.069 0.011
35-39 0.750 0413 0.082 0.014
40—49 0.835 0.540 0.130 0.022
E Punjab
15-19 0.821 0.518 0.121 0.021 0913 0.573 0.254 0.136
2024 0.757 0.422 0.084 0.014 0.898 0.528 0.221 0.116
2529 0.798 0.481 0.106 0.017 0.940 0.664 0.335 0.189
30-34 0.868 0.604 0.164 0.029 0.955 0.730 0.407 0.241
35--39 0.888 0.649 0.191 0.034 0972 0.814 0.526 0.339
40—49 0.930 0.757 0.284 0.057 0.979 0.856 0.604 0.412
F Sind ’
15-19 0.834 0.541 0.131 0.022 0.907 0.553 0.239 0.126
2024 0.773 0444 0.092 0.016 0.890 0.506 0.208 0.108
25-29 0.812 0.503 0.114 0.019 0934 0.644 0.317 0.177
30--34 0.878 0.626 0.176 0.031 0.951 0.714 0.388 0.227
35-39 0.896 0.669 0.205 0.038 0.970 0.801 0.506 0.321
4049 0.935 0.773 0.302 0.062 0978 0.846 0.582 0.392
G The NWFP :
15-19 0.835 0.543 0.132 0.022 0.960 0.755 0.439 0.266
20--24 0.775 0.446 0.093 0.016 0.953 0.720 0.395 0.232
25-29 0.814 0.506 0.115 0.020 0973 0.820 0.536 0.348
30-34 0.879 0.630 0.179 0.032 0.980 0.861 0.614 0.421
35-39 0.898 0.671 0.207 0.038 0.988 0.910 0.720 0.541
40—49 0.937 0.775 0.063 0.991 0.932 0.778 0.616

0.304

3Category was excluded for rural subsample,
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BI = both husband and wife illiterate

WI = wife only illiterate

WP = wife primary education

W > P = wife more than primary education (very few rural women have post-primary education).

Figure 17 Estimated proportions still being breastfed at ages 12, 18, 24 and 30 months, by age, education and urban-rural
residence of the mother: logit-linear regression results for surviving children born in the 40 months preceding the survey (PFS)
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however, chosen model 4 for both urban and rural samples
so that we could also consider the regional differentials.

The results obtained by fitting a logit-linear model can
either be interpreted on the basis of the differences in the
fitted values on the logit scale, or, more conveniently, by
estimating the implied proportions. Table 12 presents by
way of illustration the proportions of children still being
breastfed at 12, 18, 24 and 30 months®® since birth by
selected characteristics of the mother, and figure 17 depicts
the results for children born to mothers of ages 25—29 and
35-39 years. Once again the results are in the expected
direction: at any duration since birth, children born to rural,
illiterate and older mothers show a higher proportion still
being breastfed. Educational effects become pronounced
only when the mother has more than primary education,
though we could examine this only for the urban sample.
The results for urban-rural, age and educational differentials
are generally in line with those obtained earlier (see figure
16). The only marked difference is an apparently greater
rural-urban differential at long durations since the birth in
the present analysis. Regional differences (not considered
earlier) are not very marked in urban areas. In rural areas,
however, the proportions are noticeably higher for children
born to women of the NWFP than to those either of Sind
or of the Punjab province. Differentials are greater among
younger mothers than for the older mothers. For example,
among children 12 months old, the estimated proportion
still being breastfed was approximately five percentage
points higher if the mother was from rural NWFP and aged
15—19 than if the mother was from rural Punjab and aged
15—19, whereas the proportion was only one percentage
point higher for the rural NWFP mothers of 45-49, com-
pared to the rural Punjabi women of the same age.

Proportional Hazards Life-Table Models

The application of the proportional hazards model to
current status breastfeeding data is already well documented
in McDonald (1981). In addition to describing the analytical
aspects of the technique, McDonald explains both the
methodological and practical problems (eg estimation pro-
cedures, use of different computer software, memory space
requirements, and sample size considerations) in applying
the model to breastfeeding data, The reader interested
in actually applying the method should consult that paper.
We shall restrict ourselves here to providing simply an
illustration of the application of the model to the data we
have already analysed using other techniques, in order to
bring out the similarities and the differences.

The focus of the analysis is not the same as in the pre-
vious analyses. Those were based on the probability that a
child would still be breastfed after a certain duration of
time. We are now interested in the hazard function (which
can be thought of as the force of weaning, taking the
analogy of the force of mortality when events under study
are deaths) or the instantaneous rate of weaning. In other
words, we analyse the probability at time d of a child being

6 For illustrative purposes, we have extracted the results for only
the subgroups shown in figure 16. The proportions can, however,
be calculated for any duration since birth category and for any
combination of the categories of the socio-economic variables
included in the model.

weaned in the next instant of time given that he or she has
not been weaned prior to time d. In so far as the socio-
economic background characteristics influence these prob-
abilities, they produce different hazard functions for
children from different subgroups. In the proportional
hazards model, the difference is modelled as a constant
ratio of the hazard functions between subgroups across all
values of d. Expressed another way, the hazards for any
two individuals from different subgroups are proportional.
The ratio of the hazards is sometimes called the relative risk;
for example, the risk for a child born to an urban woman
relative to the risk for a child born to a rural woman,

Taking the same independent variables as those used in
the logit-linear model and retaining their categories (except
for education for which all literate mothers were combined
in a single category, irrespective of the level of education),
we fitted several different models to the data sets. Again
the urban and rural subsamples had to be analysed separ-
ately. The underlying assumption that the independent vari-
ables taken into account affect the hazard in a proportional
manner was evaluated; the time (duration since birth) was
subdivided and models were fitted to each category separ-
ately so as to satisfy the proportionality assumption more
completely; interactions among the independent variables
were considered; and the improvement in the fit of the
model achieved by including a variable not previously in the
model was tested. We have settled for the model with
mother’s age, education and region of residence (having
additive effects among them) for both urban and rural sub-
samples.

The estimated relative risks for the various covariates are
given in table 13. For age of mother we have taken 20—24
as the reference group, for education the lowest educational
group, and for province Punjab. Once more the results are
broadly comparable to those obtained with the other
analyses, although some features emerge that were not

Table 13 Estimated relative risks of weaning for surviving
children born in the 40 months preceding the survey, by
age, residence and educational level of mother (PFS)

Background Urban Rural
characteristics

Age

15-19 0.829 (199) 0.838 (329)
20-24 1.000 (340) 1.000 (469)
25-29 0.860 (375) 0.711 (522)
30-34 0.667 (204) 0.566 (335)
35-39 0.611 (103) 0.438 (202)
4049 0.419 (36) 0.362 (65)
Education

Both illiterate 1.000 (431) 1.000 (1200)
Only wife illiterate 1.049 (493) 1.159 (619)
Wife literate 1.348 (333) 1.409 (103)
Province

Punjab 1.000 (721) 1.000 (1336)
Sind 0.928 (464) 0.878 (363)
NWFP 0.877 (72) 0.584 (223)

NOTE: Figures in parentheses are the number of cases.
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previously apparent (for example, the suggestion that the
risk of weaning may be lower for children born to the very
youngest mothers, aged 15—19, than for those born to
women in their early 20s).

5.5 CONCLUDING REMARKS

Of the various techniques we have illustrated here, propor-
tional hazards models and related methods constitute a
particularly attractive set of tools for handling censored
data sets for a wide variety of demographic phenomena
that can be represented in the form of attrition tables. No
doubt their use will become more and more common.

48

However, there are both theoretical problems in the choice
of the particular model to use, and considerable practical
difficulties in their implementation. By contrast, the tech-
niques illustrated first were extremely easy to apply.

The choice between the various possibilities will depend
partly on the theoretical model considered appropriate, but
it will also depend heavily on the facilities available. It is
reassuring to see that for Pakistan, at least, the results are
broadly similar for all four methods illustrated. The results
we obtained using a simple exploratory analysis or using a
simple regression analysis with polynomials are not mark-
edly different from those obtained using the more sophisti-
cated techniques.



6 The Impact of Breastfeeding on Fertility

6.1 UNDERLYING ISSUES

If estimation of breastfeeding patterns and differentials
from WFS material is not entirely straightferward, even so
it is probably less complex than evaluation of the impact of
breastfeeding on fertility. v

The most fundamental reason for this is the problem of
reciprocal causality. Breastfeeding practices influence the
time that will elapse before a women becomes susceptible
again to conception, but the advent of a new pregnancy
can, in its turn, have an influence on breastfeeding: many
women wean their child completely only when they become
pregnant again. Since respondents were not asked whether
they stopped breastfeeding Pecause they were pregnant, we
cannot easily disentagle the two effects.>’

A second set of issues has already been referred to in
chapter 3. With what fertility variable should we relate
breastfeeding in order to obtain the most meaningful
analysis of the relationship between breastfeeding and
fertility? With amenorrhoea? With the birth interval? Or
with some other measure of fertility? None will provide
an entirely pure picture of the relationship since each may
also be affected by a number of other variables (Masnick
1979). Fortunately, in many populations the relationship
between breastfeeding and fertility is so strong that its
order of magnitude can readily be established even if we
cannot fine-tune the picture to several decimal places.
Moreover, introduction of controls for other variables may
be not merely possible but also revealing.

A third set of reasons resides in technical difficulties
stemming from the fact that we have only incomplete
maternity histories for most women. Estimation problems
arise in particular if we try to examine the relationship
between duration of breastfeeding and length of the birth
interval. These problems are discussed in section 6.3 below.

6.2 BREASTFEEDING AND AMENORRHOEA

Since the fertility impact of breastfeeding operates mainly
through amenorrhoea, this relationship seems a iogical start-
ing point — perhaps even the best if we have to restrict
ourselves to just one analysis. However, since the core
questionnaire did not include questions on post-partum
amenorrhoea, we cannot carry out a thorough analysis
without the FOTCAF module. The only possibility open to
us is the more questionable tactic of trying to predict the
duration of amenorrhoea from the information on breast-
feeding, by making the assumption that the average relation-
ship found in other populations provides a good predictive
tool for our population.

Several empirical relationships that describe the general
relationship between average duration of amenorrhoea and
duration of breastfeeding are available. A first group —

Corsini (1979), for example — assumes a linear relationship,
with each additional month in the mean duration of breast-
feeding adding about half a month to the mean duration of
amenorrhoea (and with mean amenorrhoea averaging 1.5—
2 months in the absence of breastfeeding). A second group
allows for the probable curvilinearity in the relationship
with an additional month of breastfeeding having less impact
on amenorrhoea at very long or very short durations of
breastfeeding than at moderate ones. A curvilinear relation
appears to provide a better fit. Of two curvilinear expres-
sions available (Lesthaeghe and Page 1980; Bongaarts 1981),
we have chosen to use that of Bongaarts here, primarily
because it is more direct and simpler to use and because it is
based on slightly more data points. Mean duration of amen-
orrhoea (Y) is estimated from mean duration of breastfeed-
ing (X) as:

¥ =153 ¢(0-1396 X)—(0.001872 X*) (17

With this relationship each additional month of breastfeed-
ing in the range 0—6 or 30—36 months adds only about
0.3 months to the predicted mean duration of amenor-
rhoea, whereas in the range 6—15 or 2530 months it adds
about 0.6 monthsonaverage and in the range 15-25 months
it adds about 0.8 months. Table 14 shows the resulting esti-
mates of mean duration of amenorrhoea based on the mean
durations of breastfeeding estimated in chapter 4 for all
births in the four years preceding the survey.,

If we assume that the average duration of amenorrhoea
would be about two months in the absence of breastfeeding,
then these calculations imply that in Pakistan breastfeeding
adds 13 months on average to the period of post-partum
non-susceptibility.’® For births occurring to older women,
to less educated and to rural women, the number of addi-
tional months of non-susceptibility is higher: 17 months
for births to women 35—49 (compared with 12 months for
those to women 15-24), 14 months for those to illiterate
women married to illiterate men (compared with only
5 months for those to women with more than primary
education), and 14 months for births to rural women (com-
pared with 11 months for those to urban women).

Although these estimates may not be very precise, they
do very clearly indicate that breastfeeding has a major
impact on fertility processes in Pakistan, and that its impact
varies significantly with the characteristics of the mother.

57To the extent that it is the duration of full rather than partial
breastfeeding that determines the length of post-partum amenor-
rhoea (or abstinence), those countries that adopted the FOTCAF
module and included the question oq duration of full breastfeeding
can use this variable in order to minimize the reverse causality. In
most countries, though, this possibility is absent.

8 This and the figures that follow refer to children who survived.
Inclusion of children who died reduces the values by 1—3 months,
as table 14 shows.
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Table 14 FEstimated mean duration of post-partum
amenorrhoea following births in the four years preceding
the survey (PFS)

All ages Age of woman at the birth
1524 25-34 35-49

All children
All women 12.8 11.5 13.3 159
Rural residents 13.8 12.2 14.3 16.6
Urban residents 104 9.5 10.7 13.0
Both husband and
wife illiterate 13.6 12.0 14.1 16.7
Only wife illiterate 12.5 11.5 132 14.1
Wife primary 12.0 14.3 117 —
Wife > primary 6.6 6.2 7.3 —
Suwviving children
All women 15.1 13.9 153 18.6
Rural residents 16.1 14.8 164 19.1
Urban residents 13.0 11.5 12.3 16.6
Both husband and
wife illiterate 163 14.7 164 19.5
Only wife illiterate 14.7 13.8 14.8 16.5
Wife primary 2133 13.3 123 —
Wife > primary 7.4 6.8 9.7 —

NOTE: Duration of amenorrhoea was estimated simply as:
1.7536(0:1396X) — (0.001872 X*)

where X is the estimated mean duration of breastfeeding (from
tables 3, 5 and 6).

They do not tell us about the relationship between breast-
feeding and fertility Jevels as such; the impact of breastfeed-
ing might be offset by the effect of related variables. The
remaining parts of this chapter consider two alternative
ways of addressing this issue.

6.3 BREASTFEEDING AND BIRTH INTERVALS

The analysis of birth intervals often appears to be one of

the most attractive and most direct ways of evaluating the
relationship between breastfeeding and fertility. But a num-
ber of difficulties arise when we have only incomplete
maternity histories for most women.

Imagine for a moment that we had complete maternity
histories for everyone — that every woman had been
followed to age 50, for example. We might well want to
make a distinction between closed birth intervals on the
one hand and each woman’s final open birth interval on
the other. Since the final open interval tends to be longer
on average, the proportion of the interval that is attribut-
able to lactational amenorrhoea (or to lactationrelated
abstinence or contraception) is likely to be lower for that
interval than for the closed intervals.

When we have incomplete maternity histories, however,
we are faced with the inescapable problem that we simply
cannot tell which of the women are cwrrently in a birth
interval that will one day be closed and which are in an

50

interval that will never be closed.’® Any analysis that in-
cludes current open birth intervals will include an unknown
and variable proportion of final open intervals where the
role of breastfeeding is likely to be quantitatively different.
The proportion will be small for young and recently married
women (especially in societies where nearly every woman
wants at least two children) and very large for women in
their 40s, but we do not know more than that. This should
not detract from the fact that any relationship we observe
may be perfectly representative of all intervals: it merely
means that we cannot make a distinction between two
quantitatively different situations which we would want to
make for a more refined analysis and that we must interpret
the results with due caution.

Given these considerations, it may appear preferable to
restrict analysis to intervals that have been closed before
the survey. This strategy offers an additional advantage of
practical simplicity. Since this data set includes only com-
pleted birth intervals (and completed durations of breast-
feeding) with no censored cases, we can simply plot birth
interval length against breastfeeding duration and use stan-
dard regression techniques — we do not have to use the
special techniques for censored data. The price of computa-
tional simplicity, however, is selection biases and resulting
difficulties of interpretation.

We have already seen that restriction of analysis to
closed birth intervals leads to under-representation of long
intervals, especially among women who have not been
married very long. If breastfeeding and birth interval were
perfectly correlated, then women with long breastfeeding
would be equally underrepresented, and there would be no
problem. But the association is not perfect; in particular,
some of the women with short birth intervals may have had
relatively long breastfeeding. The data set may thus repre-
sent the full range of breastfeeding lengths fairly well,
although it has selected out some women with longer than
average birth intervals.®® Figure 18 provides an illustration
of the consequences of this for a hypothetical cohort of
women in which breastfeeding bears the most commonly
found positive relationship to interbirth interval. For
simplicity, figure 18 illustrates the consequences for a sub-
group of women who all start the given interval at the same
moment in time. Each point indicates what would be
obzerved for a given woman if she were followed long
enough to close the interval; plus signs distinguish women
who have not completed an interval at the time of the
survey (predominantly those with long intervals) and who
are therefore excluded from the last closed birth interval
data set. The solid line represents the true relationship
between breastfeeding and birth interval, the broken line
the relationship that would be estimated from these data.
Clearly, in this example, the data set would underestimate
the impact of breastfeeding. Whereas in reality each extra
month of breastfeeding corresponded with a % month

$°We can of course be fairly certain for those who are currently
pregnant on the one hand and for those who have had a steriliza-
tion or report they have already reached menopause on the other,
but for the majority of cases we usually cannot tell.

60 More generally, a sample of last closed birth intervals is likely to
be less representative of birth interval lengths than it is of the
lengths of any of its components.
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Figure 18 Apparent relationship between length of breastfeeding (or other components of birth interval) and length of the
birth interval: illustration of the effect of restricting analysis to closed birth intervals

longer birth interval, the data set suggests that it corre-
sponds with only a % month longer interval.®*

To sum up, when we are working with incomplete mater-
nity histories, there is no way to make a perfect analysis.
We simply have to live with the problems, reducing the
biases as much as possible and interpreting the results with
care. Before proceeding to the substantive findings for
Pakistan, we shall give a summary overview of the results
obtained from several different ways of analysing the data.
This overview is intended simply to bring out the relation-
ship between the different possibilities so that the reader is
in a better position to choose appropriate methods for
her/his particular data set and to avoid overinterpretation
of the results.

The overview is presented diagrammatically in figure 19.
The analysis is age-specific (with age defined each time as
age of the mother at the start of the birth interval in ques-
tion), since factors determining other components of the
birth interval (notably fecundability) and potential biases
may vary significantly with age. Within each age group the
intervals are divided into five categories according to the
duration of breastfeeding in that interval.®? For each age
and breastfeeding subgroup, we have plotted bars showing
the three quartiles — T;s, Tso and Ts, the times at which
25, 50 and 75 per cent respectively of the intervals have
been closed. All the analyses are based on intervals for
which we know how long breastfeeding lasted.%® We can
divide the analyses into three groups.

1 The first three analyses for each age and breastfeeding
subgroup are all based on the data set defined by all
intervals that were started in the four years immediately
preceding the survey. In the examples illustrated here
each interval has been given equal weight. Three variants
are given:

F = CFull data’, ie questions on breastfeeding were
posed for every birth in the period.

C= ‘Core questionnaire’ — a simulation of what would
have happened if PFS had used the unmodified
core questionnaire (breastfeeding data collected

' This particular example oversimplifies reality. In practice, since
we are usually looking at intervals that started at different points
in time, not all long intervals will be excluded (those that started a
long time ago will not be excluded), and “the bias illustrated here
will, therefore, be muted although not eliminated.

$2We have simply taken six-month wide categories here centred on
preferred durations such as multiples of 6 and 12 months. In Pakistan
very few women do not breastfeed or breastfeed for only a few
weeks, and we have grouped these women together with the next
category. The shortest category we have used is, therefore, 0—8
months.

%In other words we assume that for a given duration of breast-
feeding, the probability of the survey being conducted before the
child in question is weaned (ie intervals where we do not know how
long barleastfeeding will last) is not related to the length of the birth
interval.
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only for those births in the given period that were
the two most recent births per woman)

M= ‘Module’ — a simulation as above but with the
additional restriction embodied in the FOTCAF
module that data were collected only for the one
most recent birth for pregnant women,

All three analyses include current open birth intervals as
well as closed intervals.

2 The second set of analyses also includes current open as
well as closed birth intervals but is derived directly from
the data on the two most recent births per woman
regardless of when these occurred. The data differ thus
from the first set in their time reference, which here is
not the same for all women. In addition they provide
more a ‘per woman’ analysis, whereas the first examples
are a per interval approach. Two variants are illustrated:

C= ‘Core Questionnaire’ — breastfeeding questions
posed for both the two most recent births for each
womar.

M= ‘Module’ — breastfeeding questions restricted to
just the most recent birth for pregnant women.

3 The final set of results illustrated is also a per woman
approach with no fixed time reference, but is based on
the last closed birth interval per woman, thereby exclud-
ing women who have had only one birth to date.

A glance at figure 19 shows immediately that, as expec-
ted for Pakistan, within a given age group longer durations
of breastfeeding tend to be associated with significantly
longer birth intervals. However, we can also see that within
a given age and breastfeeding subgroup, the different analy-
ses can yield markedly different estimates of the associated
birth interval. Moreover, the way in which the birth interval
increases with increasing duration of breastfeeding is not
exactly the same for all types of analysis.

We compare first the two sets of analyses that include
current open birth intervals as well as closed intervals, ie the
per interval analyses based on all intervals started in the
four years before the survey on the one hand (the first
three bars in each panel) and the analyses based on the two
most recent births per woman (the fourth and fifth bars).
For the first two age-groups (intervals started when the
mother was 1524 or 25-34 years of age), as we might
have expected intuitively,\ the per interval analysis yields
shorter birth intervals for a given duration of breastfeeding
than would be estimated from the two most recent births
per woman: the first quartile (T,s), tends to be similar but
the median (Tso) and, especially, the third quartile (T4s)
tend to be lower. This is consistent with the fact that
women with long intervals contribute a disproportionately
low share of all births in a given period. We can see, how-
ever, that this pattern is not present for intervals started at
advanced ages (35 years of age or older); except for inter-
vals where breastfeeding was very short, the estimates based
on all births in this age group are longer than those based on
the two most recent births per woman. Clearly another
factor is at work that becomes so important above age 35
that it compensates or even outweighs the per interval
versus per woman differential. The reversal in the pattern
results from the changed relationship between the two
types of data in terms of the proportion of final open inter-
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vals each contains. For the oldest women, when we restrict
analysis to intervals started in the last four years, a very
high proportion of the intervals will be current open birth
intervals, a high proportion of which again will be terminal
open intervals. When we ask about the two most recent
births regardless of when they occurred, more closed inter-
vals will be included (even when we define age as age at the
beginning of the interval). Since the terminal open interval
tends to be longer than closed birth intervals, the higher
proportion of terminal open intervals in the first data set
pusglt‘es up the birth interval length relative to the second
set.

When we turn to the way in which birth intervals in-
crease with longer breastfeeding, we find additional discrep-
ancies. If we take all births in the four years before the
survey, we find — as might be expected in a population
with very little contraception — a monotonic rise in birth
interval length as breastfeeding increases. If, however, we
analyse the two most recent births we get a J-shaped rela-
tion — the birth interval is longer for intervals with very
short breastfeeding (0—8 months) than for those with
moderate breastfeeding (9—14 months) in both the central
and the oldest age groups.

Within each type of analysis, there are differences
depending on whether one has access to ‘full’ data, core
questionnaire data or FOTCAF module data. The differ-
ences are quite marked at short durations of breastfeeding:
for intervals started in the last four years where breastfeed-
ing was only 0—8 months, the module (third bar) would
have overestimated median birth intervals (Tsp) by 5—15
months! At longer durations the differences are smaller,
almost disappearing at . breastfeeding durations above
1520 months.% Clearly if the PFS had used the unmodi-
fied core questionnaire, and more so if it had used the
FOTCAF module, we would have both rather seriously
overestimated the length of the birth interval in the absence
of breastfeeding and underestimated the rate at which the
birth interval increased as breastfeeding increased, Expressed
another way, the core questionnaire and even more so the
FOTCAF module tend to yield conservative estimates of
the relation between breastfeeding and birth interval. Simi-
larly, if we had based our analysis on the two most recent
births for each woman regardless of when they occurred,
the restrictions imposed in the FOTCAF module would
have led to apparently longer birth intervals at very short
durations of breastfeeding; again the module would have
underestimated the relationship between breastfeeding and
birth interval.

Finally, we can turn to the analyses based on the last
closed birth interval for each woman (the sixth bar in each
panel). Since these are per woman estimates, the logical
first comparison is with the fourth and fifth bars — the
estimates based on the two most recent births per woman,
With the last closed birth interval, both the restriction to

$4We can note that the application of differential weights to the
births in the last four years to give equal weight to each woman who
had given birth in this period would reduce the difference but
would not entirely eliminate it.

5 In Pakistan, as in most countries, short breastfeeding is associated
with short birth intervals. Since it is short birth intervals that are
under-represented in the core questionnaire relative to full data and
in the module relative to the core questionnaire, the impact of the
restrictions is greatest at short durations of breastfeeding.
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women with two children (which leads to underrepresenta-
tion of long interbirth intervals, particularly at young ages)
and the exclusion of open intervals (which leads to the
exclusion of those final open intervals which are more
common at older ages) pull down the estimated birth inter-
val lengths and dramatically reduce their spread. In fact,
the PFS estimates based on the last closed birth interval
per woman are much closer to the estimates based on all
intervals started in the four years before the survey than
they are to those based on the two most recent births per
woman. At younger ages, the downward selection bias
almost exactly balances out the per interval versus per
woman differential. Since we have not made this analysis
birth-order specific, the selection bias in the last closed
interval should be negligible for the oldest age group
(virtually every woman has had ample time to have at Jeast
two children). We can notice in passing, however, that for
this age group the estimated birth intervals derived from the
last closed birth interval are shorter (rather than longer)
than the estimates derived from all births in the four years
before the survey. This reflects the extent to which the
estimates based on all intervals rather than on closed inter-
vals are pushed up at older ages by the inclusion of a
significant proportion of terminal open intervals.

A Estimates based on last closed birth interval per woman

Mothers aged 15-24

Mothers aged 25-34

What can we conclude from all this? First, age-specifica-
tion is obviously essential. Secondly, where fertility is high
and contraception rare, we suggest that the relationship be
analysed two ways, concentrating on all intervals started in
the last four years (either with equal weight given to each
interval or to each woman), on the one hand, and on the
last closed birth interval for each woman on the other. The
latter is likely to underestimate birth interval lengths for
women at short durations of marriage and to give conserva-
tive estimates of the relationship between breastfeeding and
birth interval for these women. The former is likely to be
particularly hard to interpret at older ages where the pro-
portion of current open intervals that are terminal open
intervals starts to increase rapidly. In addition, we should
repeat the caveat for all births in the last four years that if
the data come from the unmodified core questionnaire, and
in particular, if they come from the FOTCAF module, they
too are likely to underestimate the relationship. Thirdly,
where fertility is low, or among contraceptors, it may be
more reasonable to concentrate solely on the last closed
interval.

Turning now to the substantive findings, figure 20 plots
the proportion of intervals that have not been closed by
time elapsed since the interval started. The distributions are
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vtotally different for the five different categories of breast-

feeding duration. The time elapsed before a given propor-
tion of intervals is closed is 20-25 months longer for the
longest breastfeeding category than for the shortest. There
is a fairly systematic difference of about 5 months between
adjacent categories, ie categories centred on durations that
differ by about 6 months. As an average this is equal to, or
somewhat higher than, one might perhaps expect on the
basis of the probable impact of breastfeeding on amenor-
rhoea. We can also note two systematic deviations from the
regular way in which 1 month more breastfeeding corres-
ponds with almost 1 month more in the birth interval on
average. The difference between the third and fourth cate-
gories of breastfeeding (15—20 months and 2126 months
respectively) seems to be larger, and the differences between
the first three categories diminish with time and have
almost entirely disappeared within three years of the start
of the interval,

For a given duration of breastfeeding, the practice of
contraception could of course extend the birth interval;
conversely the death of a child might result in a tendency
to close an interval that would have otherwise remained
open (replacement effect) or to close it more quickly than
if the child had lived (different child-spacing needs). We
have run separate analyses to investigate these possible
effects in Pakistan; the results are summarized in table 15
in the form of the Ts, values. Not very surprisingly, given
the very low use of contraception in Pakistan, the results
for intervals to never-users of contraception are essentially
similar to those for the whole sample. The results for inter-
vals where the starting child died are distinct, however, and
even somewhat surprising at first sight. Whether we analyse
the last closed birth interval data or the data for all intervals
started in the last four years; less time elapses before 50 per
cent of the intervals are closed when we restrict analyses to
intervals where the starting child survived than when we
include intervals where the child died. In other words, for
a given duration of breastfeeding, the next birth comes
later, not sooner, if the child dies.

This pattern may at first appear surprising, but there are
several reasons why we might expect to find it, First, the
hypothesis that the next birth tends to be realized sooner
if the child dies is based partly on the notion that breast-
feeding will tend to be shorter in cases where the child died,
and here we have controlled for duration of breastfeeding.
Secondly, it is full breastfeeding rather than partial breast-
feeding that influences the post-partum non-susceptible
period. Where breastfeeding is truncated by the death of
the child, the proportion of the total period of breastfeed-
ing that is partial breastfeeding is lower and the proportion
that is full breastfeeding is higher. In other words, for a
given total duration of breastfeeding, the duration of full
breastfeeding (and hence, on average, the duration of post-
partum non-susceptibility) is likely to be longer where the
child dies than where it survives, and this tends to push the
overall birth interval up. Related to this is the possibility
that where the child survives the woman has a greater
chance of continuing breastfeeding until she becomes preg-
nant again. If she weans her child only when she is pregnant
again, the birth interval will contain no segment represent-
ing the waiting time between weaning and the start of the
next gestation; on the contrary, the periods of breastfeed-
ing and gestation will overlap. In other words the birth

interval will be (breastfeeding duration + 9 months’ gesta-
tion — any overlap) rather than (breastfeeding duration +
waiting time + 9 months’ gestation). That breastfeeding is
quite frequently continued up to or even into the next preg-
nancy in Pakistan is confirmed elsewhere in the PFS, where
nearly 10 per cent of the women reported as currently preg-
nant at the survey (62 out of 654) were still breastfeeding.

Unfortunately it is not always a straightforward matter
to separate out all the instances where pregnancy preceded
weaning and where the birth interval was thus more a deter-
minate than a consequence of the duration of breastfeeding.
Operationally, it would be a simple matter to exclude those
intervals that were shorter than the stated duration of
breastfeeding plus a nine-month allowance for gestation.
Where data are of very high quality, the results could be
extremely interesting; but where a significant proportion of
birth dates are imputed or where there is a sizeable margin
of error in the individual reports of breastfeeding duration
(due to rounding, for example) the picture could be quite
misleading. Imputation or misreporting could go either
way; the apparent birth interval might be too long relative
to the reported breastfeeding or it might be too short,
Exclusion of intervals where the next conception apparently
preceded weaning would eliminate cases where imputation
or misreporting had created a birth interval that was short
relative to its breastfeeding, while retaining those cases
where imputation or misreporting had created a birth inter-
val that was long relative to its breastfeeding. The exclu-
sions would introduce a systematic bias towards cases
where the apparent birth interval was on the long side,
given its reported breastfeeding.

The analyses discussed so far have all been based on
grouped data using categories of breastfeeding duration.
For the last closed birth interval, we can also carry out
standard regression analysis using individuallevel data
with both breastfeeding and birth interval reported in
single months. A simple linear regression model confirms
the general picture already sketched: the birth interval is
of the order of 19 or more months in the absence of breast-
feeding, depending on age, and increases by about one
month for every additional month of breastfeeding. It also
draws attention to another feature that we have not men-
tioned explicitly before: the r? values are fairly low (about
0.20). A visual inspection of the scatter plots confirms
immediately that the low values do not result from choice
of an inappropriate specification of the relationship but
rather from the huge scatter of the points about gny line
one might try to fit, straight or otherwise. For a given
number of months of breastfeeding, there is a large varia-
tion in the duration of the associated interval, and vice
versa, Despite the strong association between the two
variables at the aggregate level, the association is weak at
the level of individual intervals.

6.4 BREASTFEEDING AND CUMULATED MARITAL
FERTILITY

An alternative approach for studying the relationship
between breastfeeding and fertility is based on cumulated
fertility (parity) rather than on just one or more specific
birth intervals. Since parity embodies all the components
of fertility that might reinforce or compensate breastfeed-
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Table 15 Median duration of birth interval by duration of breastfeeding, for all intervals started in the four years preceding

the survey and for the last closed birth interval per woman (PFS)

Age of mother at start of interval

Duration of breastfeeding (in months)

0--8 9-14 15-20 2126 27+
Median birth interval® (in months)
Intervals started in the 4 years before the survey
15-24
All intervals 17.5 23.5 28.1 37.0 —
Non-contracepting mothers 18.0 233 29.5 37.5 -
Intervals where 1st child survived 16.3 234 27.7 38.0 -
Intervals where 1st child survived,
for non-contracepting mothers 16.6 23.2 28.3 37.3 —
25-34
All intervals 18.8 25.1 29.1 39.3 (>48.0)
Non-contracepting mothers 189 244 28.6 39.1 (>48.0)
Intervals where 1st child survived 18.0 239 289 40.7 (> 48.0)
Intervals where 1st child survived,
for non-contracepting mothers 177 24.0 28.8 39.8 (>48.0)
35-49
All intervals (24.5) (32.5) (38.5) (>48.0) -
Non-contracepting mothers (26.9) (26.2) (38.9) (>48.0) —
Intervals where 1st child survived - 25.1) (37.6) (=48.0) —
Intervals where 1st child survived,
for non-contracepting mothers - - - (>48.0) -
Median birth interval® (in months)
Last closed birth interval per woman
15-24
All intervals 19.4 24.3 28.2 38.2 46.9
Non-contracepting mothers 19.8 24.6 283 38.7 47.5
Intervals where 1st child survived 18.1 242 28.5 38.1 47.3
Intervals where 1st child survived,
for non-contracepting mothers (18.2) 24.3 28.6 394 48.3
25-34
All intervals 23.0 24.7 29.2 37.2 479
Non-contracepting mothers 23.5 25.0 289 37.6 47.2
Intervals where 1st child survived 194 25.3 28.5 37.2 47.8
Intervals where 1st child survived,
for non-contracepting mothers 187 24.3 28.5 37.8 47.6
3549
All intervals (22.3) (24.4) 29.0 (38.0) —
Non-contracepting mothers (23.6) (25.1) (30.0) (38.3) -
Intervals where 1st child survived - (24.3) 29.1 (36.5) -
Intervals where 1st child survived,
for non-contrace pting mothers - (24.5) (30.8) (38.3) —

AMedian birth interval defined as time at which 50 per cent of the intervals concerned have been closed.

NOTE: ()=N <100
-=N<50

ing differentials, including those that can occur at quite
different points in a woman’s life, this approach is particu-
larly suited to bringing out the overall relationship between
breastfeeding and fertility.

An appropriate measure of cumulated fertility is provided
by the DRAT-index proposed by Boulier and Rosenzweig
(1978), which can be calculated for individuals. Before
proceeding to analysis of the observed relationship between
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breastfeeding and DRAT values, however, a word has to be
said about DRAT itself.

DRAT is simply a standardized index of a woman’s
cumulated fertility to date, standardized for net exposure
to reproduction; the exposure period is defined as the age
range over which she has been in a marital union. The value
of DRAT for each woman is simply the ratio of her ob-
served parity to the average parity expected for women



with her age at marriage and current age if they had been
subject in the intervening period to a standard schedule of
age-specific marital fertility rates n(x). For a currently
married woman who married at age m and who is aged a at
the time of the survey, the expected parity®® is

f ’ n(x) dx

m

and her DRAT value is defined as
a
C(a, m)/f n(x)dx (18)
m

where C (a, m) is her observed parity. A value of DRAT of
0.75, for example, means that the woman has achieved only
three-quarters of the fertility she would have had if subject
to the standard schedule.®’

The standard schedule most often used is that offered by
Coale, Hill and Trussell (1975), which reflects the age
pattern of fertility common to several natural fertility
populations with accurate data. Since records from histori-
cal European populations predominate in the source data
set they used, the age pattern of fertility embodied in the
standard essentially reflects historical European experience.
For analysis of differentials within a country, one may
sometimes prefer to use a local standard, based for example
on the national age-specific marital fertility rates.

There are three major assumptions underlying the use of
DRAT values regardless of which standard schedule is used:

1 current parity should be reported accurately for all
women, irrespective of their ages for example;

2 the shape of the standard age schedule of fertility, n(x),
should be appropriate; this implies that

3 the simplification introduced by letting the standard
schedule depend only on age should hold.

There are reasons to believe that none of these three
assumptions are met completely and that the resulting
distortions may be serious enough to require appropriate
corrective measures.

First, observed DRAT values are likely to decline arti-
ficially with age because of underreporting of parity by
older women. Any multivariate analysis involving parity
data should, therefore, incorporate a control for age of
respondent in order to eliminate the potential impact
of this artefact on the differentials estimated for other
variables.®® The second and third assumptions are closely
interconnected; natural fertility rates do not always depend
on age alone but can also vary, at a given age, with duration
of marriage. The marital fertility rates in a particular age
group, say 30—34, are typically lower for women who have
been married a long time than for those who have entered
marriage more recently.®® In a sense, a marriage ‘ages’
women who marry before age 15 for example will have had
20 years of potential childbearing by the time they reach
age 35 and their marital fertility rate beyond age 30 may be
substantially lower than that of women who started repro-
duction much later. By age 35, many early marriers have
had time to achieve a sizeable family and to have reached a
parity they do not want to exceed; they may also have
adult children or already be grandmothers, and in many
cultures actual or potential grandparental status is con-

sidered incompatible with further childbearing. There may
also be non-volitional fecundity impairments that increase
with marriage duration or parity. The effect of age at
marriage on the age pattern of marital fertility rates may
be relatively insignificant in populations where marriage is
very late, but in those where many women marry early it
may well be significant.”™® Whatever standard we use, it em-
bodies a particular age pattern of marriage and it is likely to
decline too rapidly with age for populations or for sub-
groups characterized by later marriage and too slowly for
those characterized by earlier marriage. For the first set
(groups with later marriage), their estimated DRAT value
will be artificially inflated above about age 30 and for the
second set (characterized by earlier marriage), the DRAT
values will be artificially reduced beyond about age 30.”
Multivariate analyses need to incorporate, therefore, not
only the control for age introduced above but also a control
for age at marriage.

In the analysis that follows we try to evaluate the contri-
bution of breastfeeding durations to DRAT values relative
to that of other socio-economic variables (ethnic or linguis-
tic group, education, exposure to mass media and use of
contraception). A preliminary plot of the mean DRAT
values by age and by age at marriage was made to see
whether the relationships were sufficiently close to linear
for us to introduce a control for the effects of age and age
at marriage simply by introducing these two variables as
covariates in a multiple classification analysis, intended to
examine the impact of the other variables. The plots were
close to linear, so this procedure was adopted. We should
note, however, that to keep the number of possible vari-
able combinations within the bounds of most computer
packages, other variables must often be introduced as
broad categories, ie as factors (even if they are really con-
tinuous variables), and possible interaction effects are
ignored.

Two restrictions have to be put on the analysis. It is
restricted to women who have been married at least five
years and to women with at least one child who has been
weaned.,

6 Assuming that she has remained married all the time,

7 If we can assume that the age pattern of the standard schedule is
appropriate for our population, then a synthetic total marital fer-
tility rate can be calculated by multiplying DRAT by the TMFR of
the standard schedule (9.1 from age 20 onward, and 11.8 from age
15 onward in the standard schedule used here),

58It might of course be possible that the decline in DRAT values
with age reflects a real rise in fertility among younger women, but
other checks have to be used to establish whether this alternative
hypothesis is plausible or not.

%We can note that the opposite may occasionally occur when
contraception is quite widespread, namely those who marry earlier
sometimes have systematically higher fertility at all ages than those
who marry later, because they are a selected group with less effec-
tive contraceptive use.

7The Pakistan data illustrate the problems rather well. Currently
married women above age 45 who had never used contraception
reported a mean age at last birth of only 35.5 years compared with
the values of 4042 years typically found in historical European
populations. Moreover, women over 45 whose first born child was
currently 30 years or over reported a median age of 31 years at the
birth of their last child, whereas those whose first born child was
currently 20 years or less reported a median age of 41 years.

"' They would also be reduced by any periods of widowhood,
divorce or separation that were not allowed for.
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The first restriction is necessary because DRAT is a
rather volatile index during the first few years of marriage.
The volatility derives both from the nature of fertility and
from the nature of our index. With respect to the first, we
know that chance factors (such as waiting time to concep-
tion) have a relatively large impact on achieved parity
during the early years of marriage; it is only after several
years that systematic factors stand out more clearly over
the chance ones. With respect to the second, our index is
composed of a denominator that is very small in the early
years of marriage (‘expected’ parities of a fraction of a
child) combined with a numerator that increases by leaps
(from actual parity 0 to actual parity 1, 2, etc). Both these
characteristics can lead to large sampling variations in
average DRAT values, especially for small subgroups.
Hence the recommendation that women married less than
five years be excluded from the analysis.

The second restriction is introduced in order to have
information on at least one completed duration of breast-
feeding for each woman. Ideally, since DRAT is a measure
of lifetime fertility experience up to the date of survey, the
other variables should also measure cumulated experience.
For breastfeeding, for example, we should take for each
woman her average duration of breastfeeding measured over
all children she has weaned. Since most WFS surveys do not
have breastfeeding data for all births, we are forced in most
countries to use the data from the most recent births as a
proxy. We have analysed the data for Pakistan both ways,
in order to illustrate the impact of this restriction.

In the analyses presented here (tables 16 and 17), the
five factors included were introduced in a stepwise fashion
that largely reflects their temporal sequence: ethnic or
linguistic group was introduced first, followed by education
and (current) exposure to mass media, while use of contra-
ception and duration of breastfeeding were introduced in
the final step. The Coale—Hill—Trussell standard schedule
was used here, which gives an overall mean DRAT value
of 0.74. The extent to which each sub group differs from
this mean is shown in column 1 for the zero-order devia-
tions and in columns 26 for the deviations that emerge at
each of the steps introducing other variables, At each step
the deviations were adjusted for the two covariates — age
and age at marriage — as well as for the other factors pre-
sent in the regression at that step. The increment in R? that
occurs as successive variables are introduced can thus also
be studied (bottom line).

Looking first at table 16 which is based on the preferred
definition of breastfeeding experience (the average duration
to date for each woman), we see that of all the variables
introduced in the analysis, the duration of breastfeeding
stands out as the variable associated with by far the largest
variation in DRAT values. This is true whether we look at
the unadjusted deviations for each variable (column 1) or
at the deviations adjusted for the effects of the other vari-
ables (columns 2—6), From column 1 in table 16, for
example, we see that women in the shortest breastfeeding
category used (0—8 months)™ had a mean DRAT value
as much as 16 units (= 21 per cent) higher than the national
average, whereas those in the longest breastfeeding category
(> 27 months) had a DRAT value as low as 34 units (= 45
per cent) below the average. The DRAT-value of these short
breastfeeders was more than twice as high as that of the
long breastfeeders. These deviations are only very slightly
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reduced (from 16 to 14 and from 34 to 33) even when all
the other factors and the two covariates are included
(column 6). The increment in R? that occurs when breast-
feeding isintroduced (R? = 0.275 compared with R?= 0,076
before introduction of breastfeeding) can also be seen to be
overwhelmingly larger than the increment that could be
contributed by any of the other four factors or the two
covariates. Clearly breastfeeding behaviour is the dominant
variable considered. This may seem surprising in the light
of classic fertility transition theories, from which one might
expect the education factor to emerge more prominently.
The results may also be surprising in the light of widely
held views of the mechanisms of fertility transition, in
which contraceptive use is seen as the major means by
which modernization in general, and education in particular,
reduce marital fertility, However, both education and
contraceptive practice exhibit deviations that are extremely
revealing, if at first sight perhaps surprising.

Use of contraception is associated with positive devia-
tions above the average DRAT value rather than with nega-
tive ones, and this for both the unadjusted and the adjusted
deviations. In other words, both in the population in
general and within the various socio-economic subgroups
considered, there is a tendency for the women with the
highest DRAT values to be those who report they have
used contraception. The data suggest a significant selection
process in the adoption of contraception; it appears to be
more a situation in which higher than average fertility to
date provokes adoption of contraception than one in which
contraception is adopted in order to achieve lower than
average fertility.

For education, the unadjusted deviations in DRAT
exhibit almost no differences at all between educational
levels. Of all the variables inciuded in this analysis, educa-
tion has the lowest eta value (0.1).

Two sets of factors may underlie these patterns. First,
our analysis covers all women married at least five years,
including those still in relatively early stages of their
family formation. Even if their family size preferences
are lower than traditional preferences, these women may
not yet have reached the point at which they will call a
halt to further childbearing. Secondly, if we examine the
adjusted deviations more closely, we see that these suggest
that the apparent lack of an overall education effect may
be the result of significant trade-offs. When adjusted for
contraceptive use and for breastfeeding duration, the
DRAT deviations show slightly more variation between
education categories (beta = 0.10) and, moreover, this time
the deviations are in the expected direction with higher
educational levels being associated with slightly lower

72In populations where a sizeable proportion of women never
breastfeed (or breastfeed for only extremely short durations), it
may be desirable to create a separate category for them. Unless
these women are thought to be characterized by very different
fecundity or fertility behaviour, however, this is probably not
necessary. The differences in mean duration of amenorrhoea are
small at short durations of breastfeeding (using equation (17), the
difference in predicted amenorrhoea between the two limits of our
shortest category — no breastfeeding at all and 8 months — would
be only three months). Interestingly enough, creation of a separate
category 0—2 months in Pakistan produces a group with a negative
rather than a positive deviation in DRAT (-0.06 unadjusted, —0.09
adjusted, but this is based on a rather small number of women
(n =124)).



Table 16 Multiple classification analysis (MCA) of the relative level of cumulated marital fertility (DRAT), incorporating
breastfeeding data for all births: all women married five years or more with at least one weaned child (PFS)

Variable and category N Unadjusted Overall mean DRAT: 0.75 (N = 3727)
gzvﬁt;g: Deviations fro{)n the overall mean adjusted for other factors
overall and covariates
mean® @) 3) 4) (5) (6)
(1)
Ethnic group
Urdu 325 0.04 0.05 0.06 0.05 0.04 0.01
Punjabi 2630 -0.01 -0.01 -0.01 -0.01 —0.01 0.00
Pushto 241 0.06 0.06 0.06 0.06 0.06 0.08
Sindhi 531 -0.02 -0.02 -0.03 —0.03 —-0.02 —0.05
(0.08) (0.08) (0.08) (0.08) (0.07) (0.10)
Index of education
Both illiterate 2251 -0.00 0.01 0.01 0.01 0.01
Wife illiterate,
Husb. primary 583 0.01 0.00 0.00 0.01 0.01
Wife illiterate,
Husb. secondary + 551 0.01 -0.01 -0.01 —0.02 —0.02
Wife primary 222 0.00 -0.02 —0.03 —0.04 —0.04
Wife secondary + 120 -0.01 —0.06 —0.07 —0.11 —0.12
(0.02) (0.05) (0.06) (0.09) (0.09)
Exposure to mass media
Not exposed 2465 —0.01 -0.01 -0.01 -0.00
Exposed 1262 0.02 0.02 0.01 0.00
(0.05) (0.05) (0.02) (0.00)
Use of contraceptives
Never used 3260 —0.01 -0.02 —0.01
Ever used 467 0.09 0.11 0.08
0.12) 0.14) (0.10)
Average length of
breastfeeding (months)
0-8 505 0.16 0.14
9-14 1222 0.11 0.10
1520 1167 —0.02 -0.01
21-26 657 -0.19 -0.19
27+ 176 -0.34 —0.33
048) (0.46)
R? 0.055 0.057 0.058 0.076 0.275
Partial R? (due to ’
factor added) 0.002 0.001 0.019 0.215

2Values in parentheses are eta or beta-coefficients.

Covariates are age (adjusted b= —0.006, p < 0.001) and age at marriage (adjusted b = 0,004, p < 0.001),

DRAT values, It is probably largely because it is precisely
the women with the highest educational exposure who
tend to have the shortest breastfeeding that their overall
(unadjusted) DRAT value is not below average.

Overall, although this particular analysis is too limited
to be conclusive, it is consistent with what may be a wide-
spread pattern of fertility change in the earliest stages of
transition. At a very early stage the traditional restraints
on marital fertility, particularly those that operate through
child spacing, may decline; the potential for fertility
increase that is thereby released may not immediately be
compensated by new restraints such as contraception,

abortion and sterilization. In a few cases, fairly complete
compensation may occur if contraception, etc are adopted
as alternative means of spacing, although this form of
compensation often seems to be less than complete (Page
and Lesthaeghe, eds, 1981). Ultimately the affected cohorts
are likely to reach their desired family size earlier than more
traditional women and may well adopt contraception and
other forms of fertility restriction at that point. Moreover,
since it is usually the most modernized group who reduce
their traditional child-spacing patterns first and it is this
subgroup who often express the smallest preferred family
sizes, their final fertility may well in the end be lower. In
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Table 17 Multiple classification analysis (MCA) of the relative level of cumulated marital fertility (DRAT) — effect of res-
tricting breastfeeding data to the two most recent births: all women married five years or more with at least one weaned child

(PFS)
Variable and Unadjusted deviations from the overall mean® Overall mean DRAT = 0.75
categor Y Deviations from the overall mean adjusted
o Breastfeeding data for other factors and covariates® :
All 2 most 1 birth Breasifeeding dat
births recent births per woman reasticeding data
6)) ) 3) All 2 most 1 birth
births recent births per woman
4) ) (6)
Ethnic group
Urdu 0.04 0.01 0.02 0.03
Punjabi —0.01 0.00 -0.00 —0.00
Pushto 0.06 0.08 0.07 0.07
Sindhi -0.02 —0.05 -0.05 -0.04
(0.08) (0.10) (0.09) (0.08)
Index of education
Both illit. —-0.00 0.01 0.01 0.01
Wife illit., Husb. prim. 0.01 0.01 0.01 0.01
Wife illit., Husb.sec. + 0.01 -0.02 -0.02 -0.02
Wife primary 0.00 -0.04 —0.04 -0.04
Wife sec. + -0.01 -0.12 -0.12 -0.11
(0.02) (0.09) (0.10) (0.09)
Exposure to mass media
Not exposed -0.01 -0.00 -0.00 -0.00
Exposed 0.02 0.00 0.00 0.01
(0.05) (0.00) (0.01) (0.02)
Use of contraceptives
Never used —-0.01 -0.01 -0.01 -0.01
Ever used 0.09 0.08 0.09 0.10
(0.12) (0.10) 0.12) (0.12)
Length of breastfeeding (months)
0-8 0.16 0.12 0.05 0.14 0.11 0.04
9-14 0.11 0.07 0.09 0.10 0.06 0.08
1520 -0.02 0.02 0.03 -0.01 0.02 0.03
21-26 —0.19 —0.08 —0.08 -0.19 —0.08 —0.07
27+ -0.34 -0.17 -0.18 -0.33 -0.15 -0.16
(0.48) (0.32) (0.28) (0.46) (0.29) (0.26)
R? 0.275 0.152 0.129
Partial R* (due to addition of breastfeeding) 0.215 0.092 0.067

aValues in parentheses are eta or beta coefficients.

Covariates are age (adjusted b = 0.006 to 0.007, p <0.001) and age at marriage (adjusted b = 0.004 to 0.006, p < 0.001).

the meantime, however, their pace of family formation may
be no different ormay even be faster than that of more trad-
itional groups, Such a pattern may be developing in Pakistan,
although if so it is still at a very early stage. We should note,
however, that it could be occurring faster than these partic-
ular results suggest because of the way we have treated age
in this particular analysis. We have not examined age differ-
entials as such (age having been introduced as a covariate
partly for other reasons), whereas we know from the preced-
ing chapter that children born to younger women are breast-
fed several months less than those born to older women,
Finally, we return to the question that is very relevant
for other WFS data sets. What would have happened to our
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analysis if the PFS had not included questions about breast-
feeding for all the births and we had estimated each
woman’s breastfeeding experience from data on the two
most recent births? An illustration is provided in table 17,
where we have compared the unadjusted and the fully
adjusted deviations obtained in the preceding analyses
(reproduced here for convenience in columns 1 and 4) with
the results obtained using just the two most recent births.”
In columns 2 and 5 we have made maximum use of the data

73 Results for the intermediate steps in which breastfeeding was not
introduced are not given here as they remain the same whichever
definition of breastfeeding is used.
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on the two most recent births. For women who had weaned
only one child, we took the breastfeeding duration for that
child, but for those who had weaned both of the two most
recent children, we took the average of the two durations.
This is the best we can do with a standard core question-
naire and somewhat better than we could do with the
FOTCAF module. Columns 3 and 6 illustrate what would
happen if we had restricted ourselves to data for just one
birth per woman.”

The apparent impact of breastfeeding is markedly re-
duced if only one or two births are considered. In this
example the deviations, the eta and beta values and the
increment in R? decline to only half their true values if only
one birth per woman is taken into account, and to only
two-thirds of their true value even if use is made of infor-
mation for both of the two most recent births. The attenua-
tion effect arises simply from the fact that a woman’s
experience at a particular birth may be quite untypical of
her overall experience, and the fertility-impact of just
one breastfeeding experience can be attentuated by the
impact of her breastfeeding behaviour at other births,
Expressed another way, when cumulated experience is
considered, only women with systematically very short
or very long breastfeeding fall in the extreme categories,

but when only one birth is considered, these categories in-
clude some women whose average or cumulated breast-
feeding experience (and hence their cumulated fertility) is
more moderate.”™

The lesson to be drawn from this illustration for analysis
of either the standard core questionnaire or the FOTCAF
module is clear. Analysis of the relationship between breast-
feeding behaviour and cumulated fertility can quite seriously
underestimate the impact of breastfeeding if the breastfeed-
ing data are restricted to just one or two births per woman,
In Pakistan the true coefficients for breastfeeding were so
much larger than those for any of the other variables con-
sidered that even when they were seriously underestimated
(halved!) they remained the largest. This will not neces-
sarily occur in other countries.

7 1In this particular example we took breastfeeding in the last closed
birth interval for women with two or more children, otherwise
breastfeeding in the current open interval. Alternatively one could
take the most recently weaned child for every woman.

s For a systematic overview of the problems of relating cumulated
fertility experience to any intermediate fertility variables or to
socio-economic characteristics that are not constant over time, when
these variables are measured only for the moment of the survey or
for a very recent period, see Leridon 1980.
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7 Summary and Conclusions

The definitions used can have a major impact on analysis
of WFS breastfeeding data, Two major points should be
reiterated here. First, exclusion of currently pregnant
women (as was implicit, for example, in the WFS definition
of each woman’s current open birth interval) can lead to
significant under-representation of women with short birth
intervals, who tend, in many populations, to be women
with shorter than average breastfeeding. In Pakistan, exclu-
sion of pregnant women would lead us to overestimate the
average duration of breastfeeding by about six months,
Pregnant women should, therefore, not be excluded from
analyses. Secondly, the focus on the most recent (‘last’)
closed birth interval or on the current open birth interval
for each woman, which was implicit in the restriction of
detailed questions to at most the two most recent births
per woman, can also give rise to results that are extremely
hard to interpret. Exclusive use of data from the last
closed birth interval can result in quite severe under-
representation of long birth intervals, which often translates
into a marked under-representation of women with long
breastfeeding: this is especially so for women who are at
short marriage durations. Again, in Pakistan the resulting
bias could be as large as about six months. Data from the
current open birth interval can also be biased, the bias this
time being in favour of longer than average birth intervals,
although its magnitude is usually smaller. Furthermore,
the various selection biases are not equally severe for all
subgroups in the population, and the presence of different
biases may jeopardize attempts to analyse differences in
actual behaviour. Finally, we should reiterate the point
that data for the two most recent births per woman do not
refer to the same period of time for all women. Where
breastfeeding patterns have been changing, this lack of a
common time reference can undermine any analysis based
on these data.

It is clear that the most straightforward way to estimate
breastfeeding patterns and differentials from WES data is to
analyse the breastfeeding information for all children born
in a given period preceding the survey, rather than analysing
the data for the two most recent births per woman. The
period concerned should be defined so as to be as long as
the longest duration of breastfeeding in the population. In
those few countries where direct questions on breastfeeding
were asked for all births in a sufficiently long period before
the survey, full life-table methods can be employed to
develop a breastfeeding table. This is possible, for example,
in countries like Pakistan that asked questions about breast-
feeding for all births, and also for countries that only asked
about two births but where breastfeeding is so short that no
woman could have had more than two births during the
period covered. For all other countries we can use informa-
tion on current breastfeeding status either to estimate a
breastfeeding table or simply to estimate just the mean
duration of breastfeeding.
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Examination of the impact of breastfeeding on fertility
raises additional problems over and above those already
mentioned. Since for most countries the measure of breast-
feeding used asthe independent variable must usually come
from data for the last closed birth interval, there is no
entirely clean method of analysis. The selection biases in
the breastfeeding data are not necessarily the same as the
biases in the dependent variable selected. This is most
patently evident if we attempt to relate length of breast-
feeding in the last closed birth interval to the length of
that interval itself. The average length of that interval is
usually more biased than the average length of any of its
components. The potential problems are usually less if we
relate breastfeeding to data on amenorrhoea in the same
interval, or if we take each woman’s breastfeeding in that
interval as a proxy for her average breastfeeding to date and
relate that to her total fertility experience to date (parity).
Even here, however, the problems are not entirely absent.
We have, at the very least, to spell out exactly what data we
have used and avoid unnuanced interpretation of the results
obtained. Often we underestimate breastfeeding’s impact,

A second issue that arises in analysis of the impact of
breastfeeding on fertility is the choice of fertility measure
used. Unfortunately, the core questionnaire contained no
information on the two variables that capture the mechan-
isms through which breastfeeding exerts its impact on
fertility: post-partum amenorrhoea and post-partum
abstinence. In most countries we can estimate the number
of months post-partum non-susceptibility to conception
that is due to breastfeeding only by assuming that the crude
average relationship found between breastfeeding and
amenorrhoea elsewhere is valid also for our population and
its various subgroups. If we want to analyse the relationship
between breastfeeding and actual fertility Jevels rather than
fertility processes, we must use a measure such as birth
interval length or parity. For any of these, the impact of
breastfeeding may be either reinforced or compensated
by the simultaneous impact of other variables. Multivariate
analysis is then needed to attempt to disentangle the role
of each,

Finally we should note that most WFS questionnaires
did not include enough questions to permit the develop-
ment and testing of a full behavioural model of the deter-
minants of breastfeeding practices. In the present analysis
we have restricted ourselves to merely an analysis of the
differentials related to a very few background socio-econo-
mic variables (age, education, residence, etc) that are avail-
able everywhere. The general forms of multivariate analysis
we have used could, however, be applied for quantifying and
testing a behavioural model wherever suitable data exist.

On the substantive side we have seen that breastfeeding
in Pakistan is both nearly universal and quite prolonged,
with an estimated 98.5 per cent of all surviving children
(94.3 per cent of all children) receiving breastmilk and the




average duration of breastfeeding being estimated as 21.8
months for surviving children (19.2 months for all children).
Children born to younger women (or to urban residents)are
breastfed less than the others. Those born to women with
post-primary education are breastfed quite markedly less,
but the mother’s exposure to education up to but not
beyond the primary level appears to have little effect on
breastfeeding.

Breastfeeding plays a significant role in fertility in
Pakistan. If the relationship between the average durations
of breastfeeding and amenorrhoea found in certain other
populations also prevails in Pakistan, then breastfeeding
adds about 11 months on average to the period of non-

susceptibility to conception after each birth. Breastfeeding
is also a major correlate of differences in parity, its influ-
ence being offset only to a slight extent by the influence of
other variables, most notably contraception.

Overall the picture is one of breastfeeding practices that
are still relatively intact in Pakistan as a whole. Breastfeed-
ing traditions are eroded, however, among the younger and
the most modernized segments of the population, leading
to slightly more rapid childbearing in these groups. At the
time of the Pakistan Fertility Survey (1975), the propor-
tions who breastfeed less were still quite small. They are
likely to increase, however, as modernization and urbaniza-
tion proceed.
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Appendix A — Pakistan Fertility Survey:
Breastfeeding Rates

NOTE: The mean duration cited in the tables is the mean for those who were breastfed.
All tables in appendix A were computed using the FORTRAN program LACTATE developed by David Smith.




Table A1 Proportions ever breastfed and proportions currently being breastfed, by age: children born in the five years
preceding interview

Women aged 15-49 at event

AT X=
(MONTH)

57
60

MEAM DURATION OF

SAMPLE
STZE

254,
289,
286,
357,
190,
253,
225,
362,
190,
283,
244,
401,
243,
297,
243,
402
214,
247,
241
419,

MEDIAN DUFATINN

Women aged 15—24 at event

68

AT X=
(MONTH)

SAMPLE
SIZE

119,
122,
129,
154.
61,
94,
86,
152,
71,
922,
76
129,
90,
89,
68,
111,
65
83
70,
119,

MUFBER
BREAST~
FEEDING

230,
254,
239,
272,
129,
141,
96,
l?Q. \
41
37,
25,
Qe
3o
3.
3.
0.
O
U
(U
O

BREAST~FEEDING
OF BREAST-FEEDING

NUMBER
BREAST~
FEEDING

104,
100,
110'
112,
38,
44,
28,
34,
11,
T
7
2
O,
O
O,
0o
O,
O,
O,
O

PROPAORTIONS ¢

EVER

BREASTFED

[=L(0)1]
s 96602
+ 93441
«G5251

MEAN =
+ 95012

19476
19,26

CURRENT

[=L(X)]
290520
» 84966
+83683
o 716376
67784
¢55390
42572
027282
«21429
12866
010225
02133
00389
00997
003989
0.,00000
0,00000
0,00000
0.00000
0.00000

PROPOPTIONS®

EVER

BREASTFED

(=L(0)1]
094356
089727
» 95906

MEAN =
093373

MEAM DURATION OF BREAST-FEEDING =
MEDIAN DURATION OF BREAST-FEEDING =

18,26
17.29

CURRENT

[=L(Xx)]
» 37085
082257
84657
272783
061339
046462
032736
222085
015618
006)730
08874
200929
0.00000
0.,00000
0.00000
0.00000"
0.00000
0.,00000
0.00000
0,00000

LX)

MONTHS
MONTHS

LX)

MONTHS
MONTHS

SeFo OF
UNDER
SeReS,

.01839
. 02068
. 02187
02251
« 03126
03299
0002343
002979
01991
« 01940
00722
200636
008620
» 00636
0,00000
0.00000
0.,00000
0.00000
0,00000

SeE. OF
UNDER
S.R'SO

03077
03469
03175
«03598
»06238
05161
05089
» 033609
04338
02621
03281
«00845
0,00000
0.,00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000




Women aged 2534 at event

AT X= SAMPLE MUNMBER PROPORTINNS: SeE. OF
(MONTH) STzt BREAST= EVER CURRENT L(X) UNDER
FEEDING BREASTFED SeReSe
(=L(0)] [=L(X)]
3 101. Qh s 98101 2« 34408 202290
& 1380 1200 5QE)229 087115 t02856
9 111, 88, 0G3103 « 79194 203857
12 162, 129, s 79543 203172
15 97, 58, s 70705 04642
18 115, 69, MEAN = 059924 04578
21 11l4. 54, 95777 47321 04682
24 165, 48, 229092 003542
27 94, 21, 021629 04265
20 138 1l. 07957 2023009
33 116, 10. 07980 02521
3e6 193, 4 201953 200998
39 1l4. 2 01053 « 00057
42 119, 2 «+ 01587 201149
48 2071, O 0.00000 0.00000
51 111, Ja 0.00000 0.00000
54 120, Co 0.00000 0.00000
57 118, O 0.00000 0.00000
60 210, Co 6.,00000 0.00000
MEAN DURATINN OF BREAST-FEEDING 20,00 MONTHS

MEDIAN DURATION OF BREAST-FEEDING 20436 MONTHS
Women aged 35—49 at event
AT X= SAMPLE NUMBER PROPORTIDNS: SeEs OF
(MONTH) SIZE BREAST- EVER CURRENT L{X) UNDER
FEEDING BREASTFED SeReSo
(=L(0)] [=L(X)]

3 35, 32, 1.00000 21003 (4895
6 40, 35, s 95264 «85793 + 05545
9 46, 43, 098515 «91801 04055
12 42, 32, 277288 «06518
15 33, 23, « 71271 « 07987
18 45, 29, MEAN = 062387 07228
21 26 15, 37862 53984 09784
24 464 18, 38124 » 07221
27 27, 10, e36111 09341
30 55, 20, +35679 « 06511
33 54, 10, 16999 05145
36 80, 4, 004524 «02333
39 39, 2 »03088 02778
42 50, 1, 101364 001642
45 58 2 »02093 »01893
48 91, O, 0,00000 0.00000
51 39, O 0,00000 0,00000
54 44, Qo 0,00000 0.00000
57 53 0. 0.00000 0.00000
60 91, (U 0.00000 0.00000

MEAN DURATION OF BREAST=FEEDING = 22,09 MONTHS

MEDIAN DURATION OF BREAST—-FEEDING = 21,75 MONTHS

69



Table A2 Proportions ever breastfed and proportions currently being breastfed, by age: children born in the five years pre-
ceding interview — surviving children

Women aged 1549 at event

AT X=
(MONTH)

3

&

9
12
15
18
21
24
27
30
33
36
39
42
45
48
51
54
57
60

MEAN DURATIOW DOF BRPEAST=-FUEDING
BREAST-FEEDING

MEDIAN

SAMPLLU
SI7¢%

2360
267
259,
A6,
16‘1 '30
215,
193,
207,
160,
232,
201,
a09.
2(:)‘!' ]
1l
197,
I3C2,
176,
195,
163,
343,

DURATION DF

Women aged 15—24 at event

70

AT X=
(MONTH)

SAMPLE
SIZE

109,
106,
119,
1728,
52,
75,
73,
123,
56
T4
S54.
93,
73,
73,
52
75
53,
66,
56
93,

NUMAER
RRFAST-
FELDTNG

230
254,
229,
272
129,
lal,
G6oe
9,
L
37,
25
().
3
3.
A
Qe
0
(.)'
e
O

NUMBER
BREAST -
FEEDIMG

104,
100,
110,
112,
38,
44,
28
34,
1l.
7
7

2

O
O
Co
0o
O,
O
O
Qs

PROPORTIONS:

CVER

BREASTFED

[=L(0)]
79134
098264
299013

MEAN =
98789

non

21.58
20494

CURRENT

(=L(X)]
097471
95086
092227
«88957
« 79064
65310
+49669
«33257
0255438
15756
12468
02769
01178
01208
001221
0.,00000
0,00000
0.00000
0e00000
U 00000

PROPORTIINS:

EVER

BREASTFED

[=L(0)]
098741
+ 962389
039427

MEAN =
» 98207

MEAN DURATION OF BREAST-FEEDING =

MEDIAN

DURATION

(JF BREAST-FEEDING =

20,04
19,22

CURRENT

[=L{X)]
« 95746
094511
291954
87181
072278
+ 58022
038272
027241
19706
208355
012437
.01291
0.00000
0.00000
0.00000
0.00000
0,00000
0.00000
0,00000
0.00000

LX)

MCNTHS
MONTHS

LX)

MONTHS
MONTHS

S.E. OF
UNDER
SeReSo

01023
01323
01664
01793
» 03195
203250
+ 03603
202737
03458
0023937
«02336
200934
00757
200751
200784
0,00000
0.,00000
0.00000
0.00000
0.,00000

S+E. OF
UNDER
SCR.S'

«01942
202217
02497
002958
06225
05707
«05700
+04015
205340
03226
204508
01172
0.00000
0.00000
0.,00000
0.00000
0,00000
0.00000
0.00000
0.00000
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Women aged 25—34 at event

AT X=
(MONTH)

36
39
42
45
48
51
54
57
60

MEAN DURATION OF

MEDIAN

SAMPLE

<IZE

Q7.
126
8,
145,
Ao,
103.
g8,
137,
B4,
109,
100,
155,
Q7.
a9,
Gh,
155,
Q1.
Q5,
Q3,
177.

Women aged 35—49 at event

AT X=
(MDNTH)

3

6

g
12
15
18
21
24
27
30
33
36
39
42
45
48
51
54
57
60

STk

32.
36
44,
24,
26,
38,
23
28,
21,
50.
43,
62
35,
41,
30,
73,
33.
35,
45.
80,

NUMBER
BREAST=-
FEEDING

Q6
1?.‘30
38
129,
68
69
54,
48,

et
Cie

11,
10,

40

2
0
O,
Qo
Oe
O
O

M
(38
2

BREAST=FELDING
DURATION OF BREAST=FEEDING

NUMBER
BREAST=
FEEDING

32,
35.
43
A2,
23,
249
15,
18,
10,
20
10,

4.

2

1,

2

Qs
Qe
Qs
De
Os

PROPD
EVER
BREASTFED
[=L(0)]
« 39295
1.,00000
s 98067

MEAN =
029194

RTIANSS
CURRENT

[=L(X)]
« 985990
095267
« 90333
88923
2 79936
67128
« 55098
035112
$ 24200
+10103
209298
02433
+ 01241
«» 01902
+ 01250
0.00000
0.00000
0,00000
0.,00000
0.00000

21+.49 MONTHS
21,77 MONTHS

PROPORTIONS:

EVER
3REASTFED
[=L(0)]
1,00000

98077
1.00000

MEAN =
+ 99380

MEAN DURATION DOF BREAST-FEEDING =
MEDIAN DURATION OF BREAST=FEEDING =

CURRENT

[=L(X)1]
1.,00000
296154
97231
95916
89947
» 74910
63114
+ 46345
«47051
239271
013149
105844
«03470
+ 01666
02435
0,00000
0.00000
0.,00000
0,00000
0,00000

254,12  MONTHS
23.35 MONTHS

SeFo. OF

LX) UNDER

SeReSe

01201
«01893
02999
002610
04344
04645
05033
+04090
oD4693
02897
02914
201240
01127
«01375
+ 01135
0.00000
0.00000
0.00000
0,00000
0,00000

S+E. OF
L(X) UNDER
SRS,

0,C0000
«03234
102496
03430
05962
07089
10241
08174
«11080
06963
05721
02992
«03116
02004
02198
0.00000
0.00000
0.00000
0.,00000
0,00000
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Table A3 Proportions ever breastfed and proportions currently being breastfed, by age: children born in the five years pre-
ceding interview — surviving children of rural residents

Women aged 15—49 at event

AT X= SAPPLE NUMBER PROPORTIONS: S.<Es OF
(MONTH) SI1ZE RREAST= EVER CURRENT LX) UNDER
FEEDING BREASTFED SeRsSe
[=L(0)] (=L(X)]
3 18, 167, 1.00000 299286 Q0651
(') 42149 210» 099"38 098315 OOOBB?
9 186, 174, 2+ 99355 +93548 « 01804
12 238, 221, 092929 01665
15 113, 93, 81915 003629
18 163, 115 MEAN = . 70588 03571
21 139, 77 99577 55172 «04220
24 211 31, + 38068 003345
27 1113, 32, 028261 004291
30 172, 33, 18881 202991
33 la4, 22 . 15000 . 02979
36 222 8a 003243 001190
39 147, 3 01639 01051
42 154, 2 «00781 00711
45 133, 3, .01802 01154
48 215, 0 0,00000 0,00000
51 121, (VI 0,00000 0,00000
54 l41l, Qe 0.,00000 0,00000
57 142, 0 0,00000 0.,00000
60 253, 0. 0.00000 0.,00000
MEAN DUPATION OF BKEAST=-FEEDING = 22,57 MONTHS
MEDIAN DURATION OF BPEAST-FEEDING = 21,91 MONTHS
Women aged 1524 at event
AT X= SAMPLE NUMBER PROPORTIONS: S«E. OF
(MONTH) SIZE BREAST- EVER CURREMNT L{X) UNDER
FEEDING BREASTFED SeReSo
[=L(0)] [=L(x)]
3 76, 75, 1,00000 298413 «01439
6 84, 82 298571 097143 01820
9 83, 33, 1.00000 94521 02435
12 101, Q1. 90476 02627
15 35, 26, o 72414 « 07586
21 51, 21 099515 040476 e 06923
24 91, 29, « 31579 04873
27 42, 10, 022857 « 06488
30 54, 5 08889 »03878
33 36, < W 16667 s 0h219
36 69, 2 01754 01589
39 54, O 0.,00000 0.00000
42 54, O 0,00000 0.,00000
45 34, © 0. 0.,00000 €,00000
48 54, Qo 0,00000 0.00000
51 36, O 0,00000 0.00000
54 51 0, 0.00000 0.00000
57 42, (O 0.00000 0.00000
60 T4, (VN 0,00000 0.,00000
MEAN DURATION OF BREAST-FEEDING = 20,81 MONTHS
MEDIAMN DUKATION OF BREAST=FEEDING = 19,85 MONTHS
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Women aged 25--34 at event

AT X= SAM2LE NUMBER PROPORTIONS: Se«Ee OF
{MONTH) SIZE RREAST- EVER CURRENT L{X) UNDER
FEEDING BREASTFED SeReSo,
(=L(0)] [=L{X)]
3 66, (oo 1.00000 1,00000 0,00000
6 100, 29, 1.00000 098795 +01095
9 62 56 2« 98039 e 20196 03806
12 112, 105, 93548 02328
15 A0 51 « 84000 04739
18 78, 56, MEAN = 0 70769 05156
21 72, «5, 299471 061667 05737
24 T4, 39, 041026 050091
27 58, 17, 029167 205996
30 80, 16, 12121 03672
33 Tl B 010169 + 03597
36 111, 3 02174 +01390
39 (')f)u 20 001818 tOlélf?
42 70, 2o 01724 01562
45 66, 2 »01818 001647
48 107, O 0,00000 0.00000
51 63, Co 0.00000 0.00000
54 b4 O 0.,00000 0.00000
57 65, O 0.00000 0,00000
60 126, Os 0,00000 0.,00000
MEAN DURATION OF BREAST=FEEDING 22,58 MONTHS

MEDIAN DURATION OF BREAST—-FEEDING = 22,70 MONTHS
Women aged 35—49 at event
AT X= SAMPLE NUMBER PROPORTINANS: S.Es OF
{MONTH) SIZE BRIZAST =~ EVER CURRENT L{X) UNDER
FEEDING BREASTFED SeReSo
[=L(0)] [=L(X)]

3 27, 27 1.00000 1,00000 0.00000
6 20, 30 1.00000 1.00000 0.00000
9 38, 30, 1.00000 96774 202900
12 . 26, 26 1.00000 0,00000
15 18, 17, 093333 05887
18 30, 24, MEAN = « 80000 07312
21 17, 12. 1.00000 2« 71429 011035
24 27 14, « 50000 2« 09743
27 11, 5 044444 15139
30 39, 18, 46875 «08063
33 38, 9, 022581 + 06864
36 44, 4o 208333 04210
39 27 2o 004545 « 04059
42 30, 0. 0.,00000 0,00000
45 34, 2 03571 +03206
48 54, 0. 0,00000 0.00000
51 23, 0O, 0.,00000 0.00000
54 27 O 0.00000 0.00000
57 35, O 0,00000 0,00000
60 54, O 0.00000 0,00000

MEAN DURATION (OF BREAST-FEEDING = 264,16 MONTHS

MEDIAN DURATIDN OF BREAST=FEEDING 24,00 MONTHS
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Table A4 Proportions ever breastfed and proportions currently being breastfed, by age: children born in the five years pre-
ceding interview — surviving children of urban residents

Women aged 15—49 at event

AT X= SAMPLE HUMBER PROPORTIONS:? SeF« OF
{MONTH) SIZE BREAST- EVER CURRENT LOX) UNDER
FEEDING BREASTFED SeReS,
[=L(0})1] [=L(X)]
3 6H8, 6o « 97000 «93000 s+ 03094
6 54, 45, 093421 82278 05210
9 T4, 66 . 98148 288889 03667
12 69, 524 e 75248 «05208
15 50, 37, 072603 «06330
18 52 20 MEAN = «4B684 06953
21 540 20 .Qf)lf?Q 035443 006526
24 86 13, 21429 e 04433
27 49, 10, 019444 05656
30 C‘)(.)o 5 t06818 + 03258
33 57 4, 06024 «03167
36 38, ) «01563 01329
39 583 O 0.00000 0.00000
42 59, 2 02326 01971
45 64 Os 0.,00000 0.00000
48 88, e 0.,00000 0.00000
51 56, O, 0.00000 0.00000
54 55, O 0.,00000 0.00000
57 51 0O 0.,00000 0.00000
60 95, O 0.00000 0.00000
MEAN DURATION (OF BREAST-FEEDING 18,72 MONTHS

MEDIAN DURATIDN 0NF BREAST-FEEDING = 16,94 MONTHS

MEDIAN DURATION OF BREAST=-FEEDING 17,83 MONTHS
Women aged 15-24 at event
AT X= SAMPLE NUMRER PROPORTIONS:® S.kF. OF
{MONTH) SIZE BREAST=- EVER CURRENT LX) UNDER
FEEDING BREASTFED SeRoSo,
[=L(0)] [=L{X)]
3 23, 30, +95833 89583 »05347
6 272 19, 87500 «84375 07784
9 32 27 297826 84783 06422
12 2R, 21 75000 08303
15 17. 13, + 72000 210890
18 20, 8 MEAN = 37931 410927
21 23, 8o 094444 ¢33333 09951
24 32 5 214894 06298
27 14, 2 » 10000 .08135
30 20, 2 + 06897 205706
33 18, 1, 03846 04574
36 25, 0o 0.00000 0.00000
39 19, Co 0.00000 0,00000
42 19, O 0.,00000 0.,00000
45 18, O, 0.,00000 0.00000
48 22 s 0.00000 0.,00000
51 17, 0, 0.00000 0.00000
54 15. O 0,00000 0.00000
57 14, Oe 0.00000 0,00000
60 20 O 0.06000 0,00000
MEAN DURATION OF BREAST—-FEEDING = 17.78 MONTHS




Women aged 2534 at event

AT X= SAMPLE MUMBER PROPORTIONS: S«Ee OF
{MONTH) SIZE BREAST=- EVER CURRENT L{X) UNDER
FEEDING BREASTFED SeRsSe
[=L(0)}] [=L(X)]
3 31, 3C, 97778 295556 203725
o) 27, 22 1.,00000 282051 007452
9 37, 33, 298113 « 90566 04869
12 34, 250 2 73469 07648
15 26, 18, 70270 « 09112
18 25, 14, MEAN = « 55556 a10043
21 26, 10, « 38507 036842 « 09489
24 43, 10, 022222 06352
27 26, 44 »13158 206650
30 30, 2 204651 203894
33 29, 3. 007143 04819
36 45, 2 203077 02598
39 31, O, 0,00000 0.00000
42 30, 1, » 02326 02787
45 30, O, 0,00000 0.,00000
48 49, O 0.00000 0.00000
51 28, Qe 0.00000 0.00000
54 32 O 0.00000 0.00000
57 28, 0, 0.,00000 0.00000
60 51 O 0.,00000 0.00000
MEAN DURATION 0OF BREAST=FEEDING = 18.46 MONTHS
MEDIAN DURATION OF BREAST-FEEDING = 18,89 MONTHS
Women aged 35—49 at event
AT X= SAMPLE NUMBER PROPORTIONS: SeE. OF
(MONTH) SIZE BREAST=- EVER CURRENT LX) UNDER
FEEDING BREASTFED SeReSe
[=L(0)1 [=L(X)]
3 5, 5. 1.00000 1,00000 0.00000
6 6o 5 + 87500 275000 +18565
9 T 7 1.00000 1.00000 0.00000
12 9, T 283333 013046
15 8 I »81818 «14102
18 3. 5 054545 « 18206
21 6 3. «37500 20757
24 11, 5 37500 014677
27 10, 5 50000 + 16205
30 11, 2 212500 210026
33 11, 1l 06667 ,07810
36 19, 0. 0.,00000 0.00000
39 9 O 0.00000 0.00000
42 11. 1, 006250 .07339
45 16, 0, 0.,00000 0.,00000
48 19, O 0,00000 0.,00000
51 11, 0, 0,00000 0.00000
54 9 C. 0.00000 0.00000
57 10, (V0 0.,00000 0.,00000
60 264 O, 0,00000 0.00000
MEAN DURATION OF BREAST-FEEDING = 21,24 MONTHS
MEDIAN DURATION OF BREAST~FEEDING = 18,80 MONTHS
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Table A5 Proportions ever breastfed and proportions currently being breastfed, by age: children born in the five years pre-
ceding interview — surviving children, both parents illiterate

Women aged 15—49 at event

AT X= SAMPLY MUMBER PROPOARTIONS: Ssfe 0OF
{MONTH) SIZE BAREFAST = EVER CURRENT LX) UNDER
FEEDINMNG BRECASTFED SeReS,
[=L(0)]1 [=L(X)]
3 133, 132, 099488 « 38975 « 00874
6 153, 149, 38762 097101 001357
Q 143, 134, 099524 293426 202074
12 1583, 150, 094890 WQ1757
15 86, T 083947 « 03980
18 113, Tl MEAN = 062734 204563
21 103, 63, 099242 060318 : 04825
24 lé4b, 62 o 37373 03732
27 86, 26 «30067 : 04967
30 1340 2()0 018‘)84 003‘397
33 124, 19, e 146172 203172
36 171, 6o v03507 001408
39 1CG0, e 001198 «01088
42 117. Je 02138 001354
45 114, 2o 001057 «009A1
48 178, 0o 0,00000 0,00000
51 102, O 0,00000 0.00000
54 112, Qs 0.,0000C 0,000C0
57 103, Qs 0.,00000 000000
60 218, Oe C.00000 0.00000
MEAN DURATION OF RREAST=-FEEDING = 22,67 MDONTHS
MEDTAN DURATIDN OF BREAST~FEEDING = 22,35 MONTHS
Women aged 15—24 at event
AT X= SAMPLE NUMBER PROPORTINONS: SeEes OF
(MONTH) SI7E BREAST=— EVER CURRENT LX) UNDER
FEEDING BREASTFED SeR4S
L=L(0)] {=L(X)]
3 59, 58, 198836 97671 201973
6 46, 45, 97396 097396 «02349
Q 60, 57« «98865 e 93464 2003193
12 G2 59, «94976 202793
15 30. 23 78257 « 07656
18 37, 24, MEAN = 64351 .07939
21 38, 16, e 33444 42289 208060
24 62 1c. 2256693 «05557
27 30, & 026297 08052
30 38, le «01818 202184
33 34, 7o +19316 « 06905
36 47, O 0.00000 0.,00000
39 32 e 0.,00000 0,00000
42 37 Oe 0.000C0 0,00000
45 30, Qe 0.,00000 0.,00000
48 38, Qs 0.,00000 0,00000
51 26 0 0.00000 0.,00000
54 43, (VIS 0,00000 0,00000
57 28, (s 0.,00000 0.00000
60 55, 0o 0,00000 0,00000
MEAN DURATIOM OF BREAST-FEEDING = 21,07 MONTHS
MEDIAN DURATION (IF BREAST=FEEDING = 1995 MONTHS




Women aged 25—34 at event

AT XY= SAMPLE NUMBER PROPORTIONS: SeEs OF
(MONTH) SIZE BREAST=- EVER CURRENT L{X) UNDER
FEEDING BREASTFED SeRsSo
[=L(0)] [=L(X)]
3 50, 50, 1,00000 1.00000 0.,00000
6 83, 31, 1.00000 96908 + 01903
G 51 460 1.,00000 914063 « 03951
12 760 T2 034359 02652
15 43, 36, 82803 05774
18 54, 31, MEAN = e 560978 06738
21 53, 37, 1.00000 68721 206370
24 77 33, 042699 05674
27 45, 12 25687 06563
30 59, 10, 16434 04855
33 56 64 09819 203988
36 87 3. 02764 01761
39 48, 0 0.00000 0,00000
42 55, 2 03424 02456
45 53, 0, 0,00000 0,00000
48 Q4. O 0.00000 0,00000
51 55, 0, 0,00000 0.00000
54 48, O 0.,00000 0,00000
57 51 O 0,00000 0.00000
&0 111, 0. 0,00000 0.00000
MEAN DUPATION OF BREAST-FEEDING 22426 MONTHS

fl »n

MEDIAN DURATION 0OF BREAST-FEEDING 23,16 MONTHS
Women aged 35—49 at event
AT X= SAMPLE NUMBER PROPORTIONS: S.Es OF
(MONTH) SIZE BREAST- EVER CURRENT L{X) UNDER
FEEDING BREASTFED SeR,.S,
[=L(0)] [=L(X)]
3 25, 25, 1.00000 1.,00000 0.00000
6 25 24 « 97168 «97198 «03350
9 33. 32. 1,00000 36351 «03273
12 21, 20, 096627 204021
15 la, 14, 1,00000 0,00000
21 13, 10, 099169 079205 11574
24 26, 13, 049684 » 09846
27 11, 7 58734 +15019
30 33, 16, «40015 07930
33 35, 6o 17175 06389
36 38, 4, « 09600 04817
39 21, 2 + 05744 +05097
42 26, 1. : 02637 +03155
45 32, 2 «» 03790 03398
48 48, O 0,00000 0.,00000
51 23, 0. 0,00000 0,00000
54 22 Qs 0,00000 0.00000
57 30, O 0,00000 0,00000
60 53, 0. 0,00000 0.00000
MEAN DURATION OF BREAST-FEEDING = 26.64 MONTHS
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Table A6 Proportions ever breastfed and proportions currently being breastfed, by age: children born in the five years pre-
ceding interview — surviving children, mother illiterate and father literate

Women aged 15—49 at event

AT X= SAMPLE NUMBER PROPORTIONS: S.E. OF
{MONTH) SIZE BREAST~ EVER CURRENT L{X) UNDER
FEEDING BREASTFED SeRs3Se
[=L(0)] [=L(X)]
3 78, 75, « 98249 95832 : 02268
6 90, 34 098463 034080 002499
9 BG, B3, e 98649 093645 «02592
i2 115, 100, 87201 003121
15 63, 49, 0 76966 . 05307
18 69, 50, MEAN = 72684 05399
21 b4, 24, «98462 36737 06041
24 G8. 34, 34473 «04822
27 58, 11, 218298 205084
30 78, 10. 211958 «03695
33 58, I 210655 004062
36 109. 2 « 01735 001256
39 75 2 « 01608 « 01458
42 65, O, 0.00000 0.00000
45 62, 2o 101954 « 01768
48 94, (VN 0,00000 0.00000
51 56 0o 0,00000 0.00000
54 59, O 0.00000 0,00000
57 61, O, 0.00000 0.00000
60 105, 0, 0,00000 0.00000
MEAN DUPATION OF BREAST=FEEDING 20,93 MONTHS
MEDIAN DUPATION OF BREAST-FEEDING 19,89 MONTHS
Women aged 1524 at event 4
AT X= SAMPLE NUMBER PROPORTIONS:! S<E. OF
(MONTH) SIZE BREAST= EVER CURRENT L{X) UNDER
FEEDING BREASTFED SeRsSe
[=L(0)] [=L(X)]
3 33, 31, 097915 34245 « 04078
6 45, 43, + 96950 094265 03482
9 46, 43, 1.00000 093209 «03739
12 47 40, 085244 «05214
15 18, 13, 168251 «11053
18 29, 16, MEAN = +54485 «09327
21 25, 9, +»98334 233076 + 09456
24 48, 17, +34213 «06886
27 19, 2 +10376 « 07170
30 28, 5, »15258 « 06796
33 16, O 0.00000 0,00000
36 36, 2 »03390 + 03046
39 33. 0s 0,00000 0.00000
42 20, 0, 0.,00000 0,00000
45 16, O 0.00000 0.00000
48 28, O, 0.00000 0.00000
51 21, O 0,00000 0.00000
54 17, 0, 0,00000 0.00000
57 22 0. 0.00000 0.00000
60 29, 0, 0.00000 0.,00000
MEAN DURATION OF BREAST-FEEDING = 19,38 MONTHS
MEDIAN DURATION OF BREAST-FEEDING = 18,63 MONTHS
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Women aged 25—34 at event

AT X= SAMPLE NUMBER PROPORTIONS:® S«E. OF
(MONTH) SIZE BREAST = EVER CURRENT L{X) UNDER
FEEDING BREASTFED SeReSs
[=L(0)] [=L(X)]
3 40, 39, 098275 « 96550 02907
6 33 33, 1.00000 e 94114 03098
9 33, 31. 096363 92232 « 04666
12 56, 48, 287026 : 04525
15 34, 27, 079308 206969
18 31, 28, MEAN = 289347 05597
21 31, 11, 098234 036184 2008741
24 42, 14, +32525 207273
27 31. 6o »18100 07008
30 40, 2 203450 002907
33 33, 44 211519 005592
36 54, l. «01277 201539
39 32 2. 03810 +03415
42 33, 0, 0,00000 0.00000
45 30, 2 «04056 «03631
48 47, O 0.00000 0.,00000
51 26, D 0.00000 0.,00000
54 34, Oe 0.00000 0.00000
57 28, 0. 0,00000 0,00000
60 52 O 0.,00000 0,00000
MEAN DURATION OF BREAST=FEEDING = 21,34 MONTHS
MEDIAN DURATION OF BREAST-FEEDING = 20,22 MONTHS
Women aged 35—49 at event
AT X= SAMPLE NUMBER PROPORTIONS: SeEs OF
(MONTH) SIZE BREAST~ EVER CURRENT L{X) UNDER
FEEDING BREASTFED SeR.Ss
[=L(0)] [=L(X}]
3 6 64 1.00000 1.00000 0.00000
6 10, 10, 1.00000 33133 » 08037
9 11, 11. 1.00000 1,00000 0.00000
12 14, 13, 094825 06112
15 12, 10, 283571 010962
18 10, T MEAN = 0 74040 14437
21 9. 5 1.00000 049064 2016944
24 e 4 45848 17413
27 10, 4, 233902 «15320
30 10, 4, 036979 15491
33 10, 3, 024582 013797
36 20, O, 0,00000 0.,00000
39 11. O 0.00000 0.,00000
42 13, O 0.00000 0.00000
45 17, 0. 0,00000 0.00000
48 19, Co, 0.,00000 0.00000
51 11. Coe 0,00000 0,00000
54 9 VN 0.00000 0.00000
57 12, O 0.,00000 0.,00000
60 25, 0, 0.00000 0.,00000
MEAN DURATION DF BREAST=FEEDING = 23,58 MONTHS
MEDPIAN DURATION OF BREAST-FEEDING = 20,89 MONTHS
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Table A7 Proportions ever breastfed and proportions currently being breastfed, by age: children born in the five years pre-
ceding interview — surviving children, mother with primary education

Women aged 15—49 at event

AT X= SAMPLE MUMBER PROPORTIONS S«E. OF
(MONTH) SIZE BREAST=— EVER CURRENT L{X) UNDER
FEEDING RREASTFED SaRSe
[=L(0)1] [=L{X)]

6 31, 29, 1.00000 295467 203798
12 40, 31 079039 06512
18 40 20 64988 07600
24 32, e MEAN = W 2B274 08041
30 28, 6o 1,00000 18395 «07348
26 33, 1. 02101 202521
42 33, 0. 0.,00000 0.00000
48 A7, O, 0,00000 0,00000
54 24, O, 0,00000 0.00000
60 27 O 0.,00000 0,00000

MEAN DURATION OF BREAST=-FEEDING
MEDTAN DURATION UF DREAST-FEEDING

2030 MONTHS
2045 MONTHS

n oW

Women aged 15—24 at event

AT X= SAMPLE NUMBER PROPORTINNS: S.Ee. NF
(MONTH) SIZE RRFAST~ EVER CURRENT L{X) UNDER
FEEDING BREASTFED SeR.S,
[=L(0)] [=L(X)]

6 20, 20, 1.00000 1,00000 0.00000
12 24 19, «81025 08112
18 11, 6 «55055 215554
24 14, 3, W19223 210804
30 12, 3, W 21570 012346
36 10, Qs 0,00000 0.,00000
42 14. G 0.,00000 0.00000
48 10, O 0,00000 0.00000
54 4o 0. 0,00000 0.,00000
60 b 0 0.00000 0,00000

MEAN DURATION OF BREAST-FEEDING
MEDIAN DURATION OF BREAST=FEEDING

19,61 MONTHS
18,85 MONTHS
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Women aged 2534 at event

e

AT Xs= SAMPLE NUMBRER PROPORTIONS SeEe OF
(MONTH) SIZE BREAST- EVER CURRENT L{X) UNDER
FEEDIMG BREASTFED SRS
[=0L(0)1 [=L(X)]

6 Ex B 1.00000 «84026 01255¢
12 16, 12, 0 76083 210767
18 23 16, +65716 209930
24 14, 6o 041319 213339
30 14, 2 10100 08212
36 19, 1o » 03597 204283
42 15, G 0.00000 0.00000
48 22 (e 0.,00000 0.00000
54 15, 0. 0,00000 0.00000
60 19, O, 0,00000 0.00000

MEAN DURATION OF BREAST-FEEDING 19,85 MONTHS

woH

T e S e Tt e e

MEDTIAN DURATION NF BREAST=FEEDING 21.87 MONTHS
Women aged 3549 at event
AT X= SAMPLE NUMBER PROPORTIONS: SeEs OF
(MONTH) SIZE BREAST~ EVER CURRENT L{X) UNDER
FEEDING BREASTFED SeRsSo
[=L(0)] [=L{X)]
6 2 2 1.00000 1.00000 0.00000
12 O 0. 0.00000 0.00000
18 T 5 078450 e 16367
24 5. 1, +15336 «17112
30 4., 2 42014 027434
36 5 O 0.,00000 0.00000
42 54 O, 0.,00000 0,00000
48 T Qs 0,00000 0.00000
5‘0 f)o Oo 0.00000 0.00000
60 3, Qo 0.,00000 0.,00000
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Table A8 Proportions ever breastfed and proportions currently being breastfed, by age: children born in the five years pre-
ceding interview — surviving children, mother with post-primary education

Women aged 15—49 at event

AT X=
(MONTH)

6
12
18
24
30
36
42
48
54
60

SAMPLE
SIZE

15,
18,
19,
23,
14,
21,
22
19,
15.
21,

NUMBER
BREAST -
FEEDING

11,
10,
5
2
0,
Oe
O
N
O
0.

PROPOPTIONS:

EVER

BREASTFED

[=L(0)]
086364

MEAN DURATION OF BREAST-FEEDING =
MEDIAN DURATION OF BREAST-FEEDING =

Women aged 1524 at event
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AT X=
(MONTH)

6
12
18
24
30
36
42
48
54
60

SAMPLE
SIZE

9.
Te
9
B
6
8,
7o
I
5
5,

NUMBER
BREAST~
FEEDING

5
3
2
2
0O,
Vs
O,
O
O.
0,

14,24
12.93

CURRENT

[=L(X)]
012727
054347
26158
2084388
0.00000
0.00000
0.,00000
0.00000
0.00000
0.00000

PROPORTIONS:

EVER

BREASTFED

[=L(0)]
»83333

MEAN DURATION 0OF BREAST-FEEDING =

12.46

CURRENT

[=L(X)1]
258333
240982
015674
216359
0,00000
0.00000
0.,00000
0.00000
0,00000
0,00000

MONTHS
MONTHS

MONTHS

S.E. OF

LX) UNDER

SeRsSe

°»11515
211901
210303
2+ 05927
0,00000
0.00000
0.00000
0.00000
0.00000
0.00000

S.E. OF

L{X) UNDER

SeReSo

«17259
«19090
012342
013675
0.00000
0,00000
0.00000
0,00000
0.00000
0.00000




Women aged 25—34 at event

AT X= SAMPLE NUMBER PROPORTIONS @ S.F. OF
{(MONTH) STZE BREAST=- EVER CURRENT LX) UNDER
FEEDING BREASTFED SeReS,
[=L(0)1] [=L(X)]

6 T 7 « 90000 « 30000 011504
1? 110 Te .f)2500 014677
18 D 40 ¢ 38402 216363
74 15, Y 04596 005443
30 , Qo 0.00000 0.,00000
36 11, O 0,00000 N,00000
42 15, O, 0,00000 0,00000
48 T 0, 0.00000 0.00000
54 . 10, O 0,00000 0.00000
60 13, O 0,00000 0.00000

MEAN DUPATION DOF BREAST-FEEDING 16,04 MONTHS

W on

MEDIAM DURATION OF BRUAST-FELEDING 15,12 MONTHS
Women aged 35—49 at event
AT X= SAMPLE NUMBER PROPORTINONS : S«tE. OF
{MONTH) SIZE PRYUAST— EVER CURRENT LX) UNDER
FEEDING BREASTFED SeReSs
[=L(0)] [=L(X)1]
6 0, ) s 0.,00000 N.,00000 0.00000
12 Do O 0.,00000 D.QCL000
18 1o D 0.00000 0,00000
24 0 O 0.00000 0.000990
a0 0, 0 0.,00000 0.00090
36 3 0. 0.00000 0.,00000
42 0 O 0.00000 0.,00000
48 6 O 0.,00000 0,00000
54 2 0, 0.,08000 0.00000
60 44 U 0.,00000 0,00000
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Appendix B — Standard Breastfeeding Schedule

Table B1 Standard schedule of breastfeeding

Duration Standard expressed Standard expressed _ Standard expressed as
(in months) as logit Py(d) as proportions still proportions weaning
() Y (d) breastfeeding at d betweend — 1 and d
Py(d) wg(d —1,d)
0 00 1.000
1 192 0.979 0.021
2 1.72 0.969 0.010
3 1.54 0.956 0.013
4 1.37 0.939 0.017
5 1.20 0917 0.022
6 1.03 0.887 0.030
7 0.87 0.851 0.036
8 0.71 0.805 0.046
9 0.55 0.750 0.055
10 0.39 0.686 0.064
11 0.23 0.614 0.072
12 0.08 0.540 0.074
13 —0.07 0.465 0.075
14 —0.22 0.392 0.073
15 —0.36 0.327 0.065
16 —0.50 0.269 0.058
17 —0.64 0.218 0.051
18 —0.78 0.174 0.044
19 -0.92 0.137 0.037
20 —1.06 0.107 0.030
21 -1.20 0.083 0.024
22 —1.33 0.065 0.018
23 —1.46 0.051 0.014
24 —1.59 0.040 0.011
25 —1.72 0.031 0.009
26 —1.85 0.024 0.007
27 —-1.97 0.019 0.005
28 -2.09 0.015 0.004
29 —2.21 0.012 0.003
30 —2.33 0.009 0.003
31 245 0.007 0.002
32 —2.56 0.006 0.001
33 -2.67 0.005 0.001
34 —2.78 0.004 0.001
35 —2.89 0.003 0.001
36 ~2.99 0.003 <0.001
37 —3.09 0.002 —
38 -3.19 0.002 -
39 —3.29 0.002 —
40 —3.38 0.001 —
41 —~348 0.001 -
42 —3.57 <0.001 —
43 ~3.65 - —
44 —-3.73 — —
45 —3.81 — -

Source: Lesthaeghe and Page 1980.
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