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SUMMARY Factors associated with maternal choice to provide milk for premature infants were
investigated in 925 mother/infant pairs in five hospitals. A well educated, married, primiparous
mother aged 20 or over who delivered a baby boy by caesarean section was nearly 1000 times
more likely to choose to express her milk than a mother who was poorly educated, single,
multiparous, and aged under 20, delivering a female infant vaginally. Evidence from the five
centres suggested that hospital staff have little influence on a mother's choice of feeding method.
The major differences between the populations of babies whose mothers do or do not choose to
provide milk, raise important issues concerning the interpretation of data from non-randomised
clinical trials of feeding premature infants.

The use of human milk for feeding premature
infants is controversial, but there is a widely held
view that mothers should be encouraged to provide
their infants with expressed breast milk as the sole
diet or in conjunction with supplementary nutrition.
Our multicentre feeding studies have shown that
over two thirds of mothers choose to provide their
premature babies with breast milk.' Data from 925
mother/infant pairs enabled us to find out which
factors influence this choice. The subject has already
been investigated in mothers of infants born at full
term.2-6 A similar detailed analysis of data from
mothers of premature infants ought to answer two
important questions: firstly, whether health profes-
sionals in neonatal units exert a major influence on a
mother's feeding preference and hence the availabil-
ity of preterm human milk in the unit; and secondly,
whether there are population differences between
mothers who do and do not choose to feed their
babies, because such information has a bearing on
the interpretation of data from the many non-
randomised trials that have compared the effects of
mothers' milk with another diet.

Subjects and methods

Premature infants weighing less than 1850 g at birth
(mean birth weight 1370 g, mean gestation 31

weeks) were entered into a feeding study in five
centres between January 1982 and March 1985.
Details of the study design have been published
elsewhere.7 Mothers were free to decide whether to
provide breast milk for their infants. A research
nurse approached the mother within 48 hours of
delivery to enquire if expressed milk was the
intended feeding method; by 72 hours all mothers in
the study had decided. This analysis is not con-
cerned with how successful mothers were in provid-
ing breast milk, simply whether or not they chose to
attempt it.
Table 1 shows the associated factors. Social

classes were based on the Registrar General's
classification, and birth rank was defined as the birth
order of living children, the first born child ranking
1, and so on. Twins or triplets in this pregnancy were
assigned the same rank.
Smoking history was noted. Data on all the

mothers' smoking history were not available for this
analysis and are being collected. Problems during
pregnancy analysed included toxaemia, infections,
surgery, anaemia, threatened abortion, and ante-
partum haemorrhage.
Although 925 mother/infant pairs were studied,

information on social class and mother's education
was being collected in a formal interview at the time
of writing; data were not available for all patients for
the analysis of these two factors.
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Table 1 Association between categories and mother's
intention to provide breast milk

Category No (%) of p
mothers intending Value
to provide
breast milk*

Mother's education:
University degree or

professional qualification
One or more subjects at
GCE advanced level

One or more subjects at
GCE ordinary level or five
or more certificates of
secondary education (CSE)

One to four CSEs
No qualifications
Information not yet available/
unclassifiable

Social class: 1
2
3 non-manual
3 manual
4
5
Information not yet

available/
unclassifiable

Birth rank: 1
2
3
4+

Parity: 0
1
2
3
4+

Delivery: caesarean
vaginal

Parent: married
single

Mother's age: 20 or over
<20

Smoking history:
First trimester-non-smoker

smoker
Information not yet available
Second trimester-non-smoker

smoker
Information not yet available

Centre 1
Other centres
Toxaemia
No toxaemia
Sex of Infant: boy

girl

56 (98)

58 (89)

187 (75)
55 (57)
144 (54)

191
46 (96)
108 (80)
47 (67)

207 (65)
65 (68)
14 (40)

224
385 (73)
137 (60)
56 (56)
32 (47)

276 (72)
173 (68)
68 (56)
44 (58)
47 (53)
329 (73)
275 (58)
564 (68)
45 (47)

553 (68)
54 (48)

293 (69)
179 (60)
201
312 (69)
150 (57)
209
241 (72)
366 (62)
145 (72)
463 (64)
316 (68)
292 (63)

of mothers in each

Statistical analysis was by the x2 test, Student's t
test, or logistic regression as appropriate; linear
regression was not used because the dependent
variable (choice to provide milk), was categorical.

Results

In an initial analysis of the 925 mother/infant pairs,
several factors were examined individually for their
association with the mother's wish to provide breast
milk or another type of feed. Table 1 shows that a
significantly greater proportion of mothers chose to
provide their milk if they were better educated
(p<O.OOOl), came from a higher social class
(p<O0OOOl), had fewer living children (p<0Q0001) or
low parity (p=00005), were delivered by caesarean
section (p<0-0001), or had had toxaemia in preg-
nancy (p<0027). Conversely, fewer mothers chose
to express their milk if they were single parents
(p<O0OOOl), were aged less than 20 (p<0-0001), or if
they smoked in the first trimester (p<0-009) or-
particularly-in the second trimester (p<00008).
There was a strong trend (p<0-06) for mothers to
provide milk for boys (after adjustment for other
factors, this difference reached significance). In one
centre (centre 1) a significantly higher proportion of
mothers chose to provide breast milk when com-
pared with the other four centres (p<0002). Two
further factors that were strongly associated with
mother's education and social class, and hence with
intention to provide breast milk, were maternal
height and head circumference (by Student's t test,
p<0-01); maternal weight was not associated.

Factors not associated with the intention to
provide milk were: gestational age, birth weight,
multiple births, whether the baby was small for
gestational age, whether the mother had been
transferred from another hospital (except in centre
1), whether the mother lived outside a 10 mile radius
of the neonatal unit, whether the father smoked, or
whether the pregnancy was complicated by bleed-
ing, infection, operations, or prolonged rupture of
membranes.

Table 2 shows the logistic regression model;
intention to provide breast milk was the dependent
variable. Only those factors in the model that were
significantly associated with the dependent variable
are shown; these include maternal education, age,
birth rank, marital status, the infant's sex, and the
mode of delivery. It should be noted that after
inclusion of mother's education or social class in the
model the following factors associated with inten-
tion to provide milk ceased to reach significance:
maternal smoking, toxaemia of pregnancy, inter-
centre differences, and maternal anthropometric
measurements. In contrast, the association with

*The percentage is based on the numbers
category.



50 Lucas, Cole, Morley, Lucas, Davis, Bamford, Crowle, Dossetor, Pearse, and Boon

Table 2 Odds on choosing to provide breast milk for each
significantly associated factor in a logistic regression model

Factor Regressioni t Value Odds on
coefficient electin1g to

provide
breast milk

Mother's education:
University degree or

professional qualification 3-59 4.3** 36 3:1
One or more subjects

at GCE advanced level 1-66 3-9** 5 2:1
One or more subjects

at GCE ordinary level
or four or more CSEs 0(79 4-0-* 22:1

Maternal age (20 or over) 0)84 2-5* 2-3:1
Birth rank 1 )-74 3-9** 2-1:1
Two parent family )-74 2-3* 2-1:1
Baby boy )-45 2-5* 1-6:1
Caesarean section t)46 2-5* 1-6:1

Constant ('worst case') -1-97 0)14:1

**p<O.OO1, *p<0 02.

having a baby boy increased in significance (p<002)
after adjustment for other factors. In the 'worst
case' for providing breast milk (mother having one

to four certificates of secondary education, or no

qualifications, age under 20, birth rank over 1,
single parenthood, female gender and vaginal de-
livery of baby) the odds on doing so were 0-14:1 or

1 in 7; the 'best case' odds (mother having a univer-
sity degree or professional qualifications, and oppo-
sites of the above factors) were 128:1.
The constant was set as the 'worst case' for

providing breast milk; this was the base line of the
model and the odds (0-14:1) are the antilog of the
constant. The antilogs of individual regression
coefficients represent the relative odds of providing
breast milk compared with the corresponding worst
category-for example, the odds for a baby boy v a

baby girl are 1-6:1. The influence of individual
factors on the absolute odds of a mother providing
breast milk is derived as the antilog of the sum of the
constant and the individual regression coefficient(s).
In the 'best case' the absolute odds are the antilog of
the sum plus the regression coefficients for mothers
with higher educational qualifications, aged 20 or

more, with a child of birth rank 1, married or

cohabiting, with a male child born by caesarean

section; these odds are 128:1.
In the analysis each mother/infant pair was

weighted equally. Thus the choice made by a mother
with twins or tAiplets was represented more than
once-in some instances the choice was different for
each baby. A further detailed analysis was under-
taken in which each mother (rather than each baby)

was assessed equally. The associations between two
factors-the infant's sex or single parenthood, and
the intention to provide milk, were found to be
stronger in the 68 mothers who had had multiple
births than in those who had singleton births; the
significance for these two factors was therefore
slightly reduced in the weighted model for all
subjects. For other factors, associations were the
same as in the non-weighted model.

Discussion

There is little information on the factors associated
with maternal choice to provide breast milk for
premature infants. Maternal feeding preference
might be influenced by the special circumstances of
premature delivery and by the mother's need to
provide milk in an unphysiological manner-that is
by manual or mechanical expression of the breast.
For some of the factors analysed our data are

similar to those obtained for mothers of infants born
at term. Maternal education had a strong influence;
an analysis of the raw data showed that 98% of
mothers with university degrees or higher profes-
sional qualifications chose to provide their milk,
compared with 54% of those with no educational
qualifications. A similar trend has been described in
babies born at term.4 8 9 Mothers' feeding pre-
ference was better predicted by maternal education
than by social class, though social class still showed a
strong correlation as in mothers of babies born at
term.3 4 6
Some investigators have found that primiparous

mothers are more likely to breast feed than multi-
parous onesl' 11; but others have not.8 12 In this
study, after adjusting for other factors, mothers with
a first child were over twice as likely to provide their
milk than those with one or more living children.
Though this might be associated with family com-
mitments, it has been pointed out that multiparous
mothers of infants born at term are influenced by
their previous experiences of infant feeding'3 and so
the recent increase in the incidence of breast feeding
has meant that primiparous mothers could be
expected on statistical grounds to have a higher
incidence of breast feeding.
The observed association between maternal age

and breast feeding in other studies has depended on
the method of analysis. Three group analyses have
indicated that it is the oldest and youngest mothers
who are least likely to breast feed.3 8 In this study
we found no less intention to provide milk with
advancing age, but in young mothers (under 20
years of age) there was a pronounced reduction in
the proportion choosing to do so. Single parents
were about half as likely to provide their milk even
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after adjustment for age (single parents have a lower
mean age than the rest of the population).

Interestingly, mothers were significantly more
likely to provide breast milk for boys. This effect
was especially noticeable in mothers with multiple
births. Most major studies do not report differences
between sexes in the incidence of breast feeding
following full term delivery.3 10 Duration as
opposed to incidence of breast feeding has been
observed to be greater in girls for certain subgroups
of mother/infant pairs,14 but this may be related to
the greater 'demand' for nutrients by boys rather
than the mother's attitude to the sex of the child.15
Sumner and Fritsch16 suggested that psychosexual
factors might influence the mother's attitude to-
wards breast feeding a baby boy; these investigators
monitored telephone requests for medical informa-
tion by new parents in the period immediately after
birth and noted that there were twice as many
requests for information about the breast feeding of
boys than of girls. In another study, however,17 a
similar sex imbalance was found with respect to
requested information about bottle feeding, perhaps
indicating that there is greater parental concern
about boys, though not necessarily implying any
sexual connotations. In the present study we did not
know what proportion of parents were aware of the
poorer clinical outcome of premature baby boys, but
such an awareness could have engendered the
feeling in the mother that everything possible should
be done to help a vulnerable child. The surprisingly
high prevalence of mothers choosing to provide
breast milk for infants born by complicated delivery
(caesarean section) might be explained in similar
terms.

Analysis of the raw data (table 1) indicated that
cigarette smoking by the mother, especially in the
second trimester, gave a negative correlation with
the choice to provide breast milk. This effect was no
longer significant after adjustment for mother's
education but strong trends remained, suggesting
that there may be a different attitude to breast
feeding among smokers. Guise and Prendergast
(unpublished observations) found a significant cor-
relation between smoking and bottle feeding in
mothers of babies born at full term; this has also
been reported by others.5 Paternal smoking be-
haviour was not found to be significant in this study.

It was interesting that no effect of birth weight or
gestational age was found, and even extreme pre-
maturity (47 babies had fused eyelids at birth),
seemed to have no influence on the mother's feeding
preference. Multiple births, and (with the exception
of one centre) transfer to another hospital in the
neonatal period, did not seem to deter mothers from
choosing to provide breast milk.

It is of clinical relevance to know whether medical
staff had any influence on the initial feeding pre-
ferences of mothers of premature babies. The five
centres in this study (Cambridge, Ipswich, Kings
Lynn, Norwich, and Sheffield) differed substantially
in nature, degree of specialisation in neonatal
intensive care, and distribution of social class of the
subjects. It is reasonable to suppose that these
centres may also have differed in medical staff
attitudes to maternal feeding practice. Three centres
took a special interest in human milk feeding and
had a human milk bank. The intercentre variation,
however, that was observed in maternal feeding
preferences (table 1) was not seen after adjustment
for differences between centres in social class and
mother's education. Hospital staff are therefore
unlikely to play a major part in influencing a
mother's choice to provide milk for her premature
infant, though this might not be the case with
respect to the 'success' of mothers who do choose to
provide their milk; we are currently investigating
this hypothesis.
We have shown that the population of infants

whose mothers choose to breast feed them differs
from the population of infants whose mothers do
not. This has important implications for the inter-
pretation of published data from trials of feeding
preterm infants and for design of future trials. A
non-random comparison of the clinical outcome in
infants fed maternal milk and those fed-for
instance-on a formula would be misleading in that
some major differences in outcome might be associ-
ated with group differences in factors such as social
class, method of delivery, birth rank, parents'
behaviour, and sex distribution rather than with diet
alone.
Our findings have shown that a mother's choice to

provide breast milk for her premature infant is
largely predictable from her education, parity,
method of delivery, age, whether she is a single
parent or not, and from the sex of the infant. In
those mothers for whom all these factors are against
providing milk, there is a 1:7 chance of doing so. In
contrast, when these factors are in favour, the
chances are 128:1; thus in the 'best' case there is
nearly a 1000 times greater chance than in the
'worst'.
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