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SUMMARY. A random sample of 617 white Cau¬
casian primiparae was identified from notifica¬
tions made to the Leeds Area Health Authority
over a 12-month period. Of these, 534 were
interviewed regarding personal characteristics,
events during pregnancy, and their experience of
infant feeding. Significant associations between
these factors and the mode of infant feeding
initially used are described.
From discriminant analysis of two half-popula-

tions, weightings were derived for each signifi¬
cantly associated variable, and discriminant
scores were calculated for each participant. The
distributions of these scores were similar in both
half-populations, suggesting that the weightings
were stable and thus have potential predictive
importance. Further analysis showed that, from
all the significant variables, the choice of two
(maternal age-group at confinement and age at
leaving school) correctly predicted 79 per cent of
mothers who will choose to bottle-feed. The
potential clinical yield of using these two factors
is discussed, and a simple predictive tool for use
in everyday practice is presented.

Introduction

lV^UCH evidence suggests that breast-feeding has
-^-¦-important advantages for the infant, compared
with formula feeding.118 However, in Britain, many
mothers still elect to bottle-feed their child from birth.
particularly mothers in social classes IV and V in which
other health hazards to young children are greatest. In
this situation, an understanding of the network of
factors which lead mothers to choose bottle-feeding is
important. Without this understanding it is impossible
to predict which mothers are likely to bottle-feed, to
focus support on them and to evaluate the effectiveness
of different educational programmes.
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Curiously little is known about the dynamics of the
maternal choice. This is anomalous, since the literature
concerned with individual factors associated with the
choice is considerable. For example, in terms of person¬
al characteristics the incidence of breast-feeding has
been reported as associated with the mother's age,519 22

with socio-economic status,1'18~20'23-25 with marital sta¬
tus,19*22"24 with her 'maternal' capacity, and with her
own mode of feeding in infancy.24,31 Among antenatal
events, significant associations have been reported with
her frequency of attendance at antenatal and 'mother-
care' classes;18'23 with her attitudes, values and beliefs
regarding infant feeding, and with those of her family,
friends and medical advisers.12'19'23'24'31-34 Associations
have also been reported between the incidence of breast
feeding and the child's birthweight,20'23'28 30 Apgar
score,5 and normality; the mode of delivery,5'10 and the
use of analgesia.35 Other aspects of current obstetrical
practice have also been criticized,36 though often with¬
out sufficient evidence.
Much of the present literature is unsatisfactory since

it considers individual variables in isolation from an

overall network of causality. As a result, primary and
secondary associations remain indistinguishable. This
shortcoming is illustrated by the recent controversy
regarding the role of maternal education,26'27 and ren-

ders impossible the valid comparison of incidence rates
achieved by different obstetric units. Aetiological
studies need to examine a wide spectrum of variables
simultaneously which this study attempts to do.

Aims

It is known that a mother's experience of feeding her
first child influences the method she chooses for subse¬
quent children.20 The key to improving the incidence of
breast-feeding thus seems to lie with primiparae.

Against this background the aims of the present study
were to determine, among the primiparae resident in
Leeds:

1. the frequency with which breast-feeding was at-
tempted (incidence);
2. the duration for which it was continued; and
3. the relative importance of associated factors.
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The present report is concerned only with the incidence
of breast-feeding and its determinants. Parallel findings
relating to duration will be described in a further paper.

Method

Currently some 9,000 births are notified annually to the Leeds
Area Health Authority, of which approximately 3,000 are
firstborn children of Caucasian mothers. A random sample of
the latter was taken, using births notified as having occurred
on prespecified dates of each month (5th, 10th, 15th, and so

on); and a letter was sent to each mother involved requesting
an opportunity to visit her to discuss infant care. This letter
made no specific reference to feeding.

Interviews, using a standardized questionnaire, were con¬
ducted as closely as possible to four weeks after the baby's
birth, so as to limit demands on the mother's capacity for
recall. After an initial *pilot' period, data collection extended
over 12 months and involved a total of 534 mothers. All the
visits were conducted by the same research worker (P.C.W.).
The interview schedule covered five areas, relating to:

personal details; antenatal events; events surrounding the
birth; experience of infant feeding during the hospital period,
and subsequently at home; attitudes, values and beliefs re¬

garding infant feeding held by the mother, her relatives and
friends. Individual schedules were checked for completeness
before leaving the home, and the average time required for
interview was 35 minutes.
Mothers still breast-feeding their child at the time of

interview were subsequently sent a brief postal questionnaire
when their child was aged 4 months; and those still breast-
feeding at that time were contacted again at six-and-a-half
months.

Coding and processing of data
Coding of data was undertaken separately from interview, and
processing carried out in the University Computer Service
Unit. The chi-squared test was used in assessing the signifi¬
cance of differences observed in contingency tables.

Results: factors associated with breast-feeding
Of a total of 617 mothers who were contacted, 48 (8 per
cent) replied declining to be interviewed, 35 (5 per cent)
did not reply and were 'not at home' when visited, and
534 (87 per cent) were interviewed.representing about
one in six of all first births during the period of study.

Using demographic data included on the notifica¬
tions, the first two groups (frank refusals to participate,
and those 'not at home') were compared with the
interviewees. This comparison revealed no significant
differences in respect of mother's age or baby's birth¬
weight; but a significant over-representation of social
classes IV and V was noted among those 'not at home'.
Of the 534 mothers interviewed, 373 (69.9 per cent)

were found to have attempted breast-feeding.
The factors significantly associated with incidence of

breast-feeding (P<0.01) are summarized below.

Personal characteristics
1. Age of mother at birth of child. The incidence of
breast-feeding was significantly lower in mothers aged
less than 25 years, and in those aged less than 20 years,
than in those of older age groups.

2. Social class. Using criteria of social class adopted by
the Registrar General's Classification of occupations, a

steady decrease in incidence from social class I to social
class V was evident.
3. Age at leaving school, and level of educational
attainment. The older the age on leaving school, and the
higher the educational attainment, the greater the inci¬
dence of breast-feeding was found to be.
4. Marital state. The incidence of breast-feeding in
married women was significantly higher than in single
women; and that in single women cohabiting signifi¬
cantly higher than in single women not cohabiting.
5. Smoking habits. The incidence of breast-feeding was

significantly higher in nonsmokers than smokers: and
similarly in those who had stopped smoking during
pregnancy than in those who continued or those who
had never smoked.
6. Employment during pregnancy. Mothers who had
been employed for 30 or more hours per week during
pregnancy attempted breast-feeding significantly more

frequently than those who had not. In the former,
however, no significant differences were noted between
those who intended to return to work and those who did
not.

7. Mother's mode offeeding in infancy. The incidence
of breast-feeding was significantly greater in those who
stated that they themselves had been breast-fed.

Events during pregnancy
1. Stage at which pregnancy was medically confirmed.
The incidence of breast-feeding was significantly lower
in those whose pregnancy had not been medically
confirmed within eight weeks of their first missed
menstrual period.
2. Number of attendances at antenatal clinic. The inci¬
dence of breast-feeding was significantly lower in
mothers who recalled less than five, and in those
recalling less than nine, attendances than in those who
recalled more.

3. Attendance at mothercraft classes. In mothers who
had attended such classes, incidence was significantly
higher than in those who had not; though the frequency
of attendance showed no such significant association.
4. Antenatal discussion of aspects of infant feeding.
Mothers who recalled having discussed (during preg¬
nancy) specified aspects of infant feeding with a medical
person (nurse, midwife, health visitor, or doctor)
showed significantly higher incidence of breast-feeding
than those who did not recall doing so. (It was also
noted that a significantly higher proportion of breast-
feeders than of bottle-feeders recalled having discussed
aspects of bottle-feeding.)
5. Mothers'perceptions of their medical advisers' views
regarding infant feeding. The incidence of breast-feed¬
ing was (highly) significantly greater in mothers who
during pregnancy perceived that their medical advisers
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favoured breast-feeding compared with those who per¬
ceived these views to be neutral or conflicting.
In contrast, no significant associations were found
between the incidence of breast-feeding and the
mother's perception of the normality of her pregnancy
or the number of antenatal weeks which she recalled
spending in hospital.
Events surrounding birth
1. Presence ofhusband at labour or at the child's birth.
The incidence of breast-feeding was found to be (highly)
significantly greater in mothers whose husbands had
been present throughout their labour, or at the child's
birth, than in those whose husbands had not been
present.
2. Birthweight of child. Forty-four mothers (8.2 per
cent) reported that their child had weighed less tthan
2,500 g (5£ lb) at birth. The incidence of breast-feeding
in this group was significantly less than in those whose
babies weighed 2,500 g or more.

3. Admission of child to special care unit (SCU). The
incidence of breast-feeding was significantly reduced
with reported admission to an SCU, but not with the
duration for which the child stayed there.
4. Child's normality at birth. Eighty-six mothers (16.1
per cent) recalled that their child had been 'abnormal' at
birth. No signifiicant reduction in the incidence of
breast-feeding was found in this group. However, with¬
in the group, the incidence was significantly reduced
among mothers who regarded their child as 'premature'
or congenitally deformed as compared with mothers
who perceived their child to have had other problems at
birth.

In contrast, no significant associations were found
between the incidence of breast-feeding and the baby's
sex, the mode of delivery, the use of forceps, the
mother's consciousness at time of birth, or the mother's
perception of the normality, or duration, of labour.
Some 94 per cent of interviewed mothers had had

perineal repair performed. Over half of these women

recalled that the sutures were subsequently painful.but
this factor was not associated with a significant reduc¬
tion in the incidence of breast-feeding.
Social environment of pregnancy
1. Mothers' reaction to observed breastfeeding. Differ¬
ences in the incidence of breast-feeding between
mothers who had, and those who had not, observed a

child being breast-fed prior to the birth of their own

baby were significant at the 5 per cent level only.
However, when asked to express their feelings about

what they had seen, significant differences were found
between those mothers giving 'favourable' and those
giving 'neutral' and 'unfavourable' answers.

2. Perceived views of husband on infant feeding. A
highly significant association was found between the

method of infant feeding chosen and the mother's
perception of her husband's views.
3. Perceived views of others. Similar associations were

found in relation to the mother's perceptions of the
views of friends with young children, of relatives and of
her own mother.
4. Mother's attitude and beliefs regarding infant feed¬
ing. At the end of the interview mothers were asked to

complete a separate questionnaire, comprising 17 state¬
ments about infant feeding, by indicating 'agreement',
'disagreement' or 'doubt' regarding each item. Signifi¬
cant associations were found between mothers' re¬

sponses and the incidence of breastfeeding in respect of
five statements.

The validity of these attitudinal findings is questionable,
since, at the time of interview, the mother had already
implemented her chosen method of feeding.

Analysis of results

To assess the predictive value of each of the significant
associations described above, discriminant analysis37
using the statistical package for social sciences (SPSS)38
was undertaken.
For this analysis two half-populations (each of 267

mothers) were created, by taking odd-numbered and
even-numbered mothers from the sequential list (of
interviewees) recorded during the period of study. All
variables passing a minimum tolerance level of 0.01
were included in the analysis. Responses to each of these
variables were arranged on ordinal scales, and there
were no missing values. From these responses discrimi¬
nant coefficients ('weightings') were calculated for each
included variable. By applying weightings derived from
each half-population of (267) mothers to its counter-

part, discriminant scores were calculated for each indi¬
vidual. The distribution of these scores is shown in
Figures 1 and 2. From the similarity of these distribu-
tions it appears that the weightings are stable (as
between the two half-populations), and thus have po¬
tential predictive importance.
Clinical application
The use of such a wide spectrum of variables to predict,
during pregnancy, a mother's choice of feeding method
is clearly impracticable in clinical practice. Selective
indicators are needed; and to be effective these should
be:

1. easily and reliably determinable;
2. determinable in early pregnancy (to allow time for
education in infant feeding);
3. stable (not subject to change during pregnancy); and
4. of high specificity and sensitivity (have high predic¬
tive accuracy in respect of both bottle and breast¬
feeding).
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Keeping these criteria in mind, the predictive efficiency
of various combinations of personal characteristics was

systematically examined.starting with a complete set
of significant variables and thereafter using successively
smaller, and varied, combinations.

In this way it was found that a maximal predictive
level, of some 80 per cent, was achieved for bottle-feed-
ers by using the combination of two factors only,
namely:

Maternal age group
at birth of child

Maternal age in years
at leaving school

This predictive capacity is shown in Table 1.

Clinical yield
What potential help does this predictive capacity pro¬
vide in everyday practice?

. Breast-feeding mothers
° Bottle-'feecHrtQ mothers
¦ Breastfeeding or

bottte-faedtftg mothers

£2$

". ..' ¦;¦#'¦¦ ¦: .,*¦;¦ f*fJt3{*«2i»¦¦¦¦ &. .:' K '*:»**«**«.»«.

°9l«.oS*oi!ii!!Ii!!i]! ¦?!!!!i!t**Hi«
..:*4-;::--$-ir-*-':->*1 ¦?¦¦ "4"

Figure 1. Discriminant scores of breast-feeding
and bottle-feeding mothers in half-population A
(n = 267).

Figure 2. Discriminant scores of breast-feeding
and bottle-feeding mothers in half-population B
(n = 267).

Given the observed incidence of elective bottle-feed¬
ing (30 per cent) Table 2 indicates that, for every 100
primiparae attending an antenatal clinic, antenatal edu¬
cation might be concentrated on 58 of the mothers at the
expense of neglecting six future bottle-feeders.

A predictive tool
In order to achieve this potential in everyday practice,
however, and predictively classify individual mothers as

they attend the antenatal clinic, a simple indicative grid
is needed.

Using the discriminant coefficients derived from the
previous analysis, and taking individual discriminant
scores of + 0.2 or above as predictive of future breast-
feeders, such a grid is illustrated in Figure 3.identify¬
ing those primiparae who will, in high probability,
bottle-feed their child.
At the present time this clinical tool remains a math-

ematical formulation derived from a study of 534
mothers: and the task of prospectively testing its re¬

liability now needs to be undertaken.

Discussion

Two corollaries are suggested by the findings of the
study. First, that to evaluate the influence of individual
factors on the choice of feeding method, a wide spec-
trum of variables needs to be considered. Interassocia-
tions are complex: and the predictive capacity of factors

Table 1. Maximal predictive levels using two personal
characteristics (maternal age plus age at leaving school).
(Percentages in parentheses.)

Mode of feeding actually N
chosen Breast

Mode of feeding predicted
Bottle

Half-population A
Breast 191 102 (53) 89(47)
Bottle 76 16f27J 60 (79)
Half-population B
Breast 182 92(50.5) 90(49.5)
Bottle 85 18(27J 67.(79)
Overall predictive levels (A and B): breast-feeders 51.7 per cent,
bottle-feeders 78.9 per cent.

Table 2. Clinical yield of two factors in predicting mode of
infant feeding. Expected incidence of breast-feeding is
70 per cent in 100 primiparae.

Choice
Expected Correctly Incorrectly
number predicted predicted

To breast-feed
To bottle-feed

70
30

36
24

34
6

Antenatal education in infant feeding may be concentrated on

(24+ 34)= 58 per cent of mothers at cost of neglecting 1 in every 5
who will actually bottle-feed.
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Figure 3. A tool for the predictive identification of
bottle-feeding primiparae.

and clusters cannot be reliably estimated without a
broad frame of reference. Second, that where health-
educational resources are restricted and need to be
focussed on primiparae most likely to bottle-feed,
worthwhile benefits may be achieved by using two
predictive personal characteristics (maternal age plus
age at leaving school). These two factors may prove to
provide the basis of a simple predictive tool which can
be used in everyday practice.
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