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Factors associated with the duration of exclusive
breast-feeding in asthmatic families
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Abstract

This study was part of a randomized controlled
trial in which verbal and written advice about
exclusive breast-feeding for 6 months was pro-
vided to Dutch women expecting a child with a
high risk of developing asthmatic traits. Eighty-
nine women completed a theory-based self-
report questionnaire between the third and
sixth months of pregnancy, which served as
the baseline measurement. The aim of this
study was to examine the factors that influence
the duration of exclusive breast-feeding. Cox
multiple regression analysis showed a positive
significant association between the duration of
exclusive breast-feeding and the mother’s breast-
feeding knowledge (P < 0.01), her intended
hours of work per week after maternity leave
(P < 0.01) and her age (P < 0.05). Short-term,
that is <5 weeks, or no previous breast-feeding
experience of multiparous women appeared
to be negatively associated with the duration
of breast-feeding (P < 0.001). Furthermore,
women who received the educational pro-
gramme were more likely to succeed in breast-
feeding exclusively for 6 months than the
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control group (48% versus 27%, P < 0.05). This
study suggests that extra educational support is
beneficial, and especially necessary for multipa-
rous women with an earlier short-term, <5
weeks, or no breast-feeding experience, since
they are at risk of discontinuing exclusive
breast-feeding before completing the advisable
6-month period.

Introduction

Exclusive breast-feeding is internationally the
preferred way of feeding infants during the first
6 months of their lives, and is recognized as being
one of the most natural and best forms of preventive
medicine [1, 2]. The impact of breast-feeding on the
development of allergies has been investigated for
a long period of time. Exclusive breast-feeding has
proved to protect against infection in infants [3, 4],
but the protective effect against respiratory illnesses
remains controversial [5-9]. Differences in study
design, statistical methods and possible biases have
complicated the interpretation of many studies [10].
Nevertheless, a protective effect of exclusive breast-
feeding for a longer period (>4 months) on asthmatic
traits in children at the age of 4 and 6 years has been
demonstrated in a few studies [11, 12]. Moreover, it
appeared that exclusive breast-feeding is especially
beneficial for children with a predisposition for
asthma, due to the preventive effect on the develop-
ment of allergic symptoms [13-15].

Even though recent Dutch figures indicate an in-
crease in breast-feeding rates, the latest statistics
still show that only 25% of Dutch mothers feed
their children mainly breast milk during the first
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6 months [16]. Moreover, in a recent Dutch ran-
domized trial (PREVASC study) that focused on
families with a history of asthma, only 10% of the
women in the experimental group, in which mothers
were strongly advised to give exclusive breast milk
for up to 6 months, actually did continue to breast-
feed exclusively for 6 months [17]. Factors that are
responsible for cessation of breast-feeding have
been studied previously [e.g. 18-22]. However, rel-
atively few of these studies were founded on a the-
oretical framework even though using a framework
can be helpful in explaining how the factors are
related to each other, which is important when
attempting to influence breast-feeding behaviour
[23-25]. Moreover, the influence of psychosocial
factors on the duration of exclusive breast-feeding
have seldom been studied, while attitudes, social
influence and self-efficacy are more modifiable than
sociodemographic factors and can, therefore, pro-
vide valuable information for future breast-feeding
support programmes [e.g. 18—20]. This study was in-
tended to rectify this situation by using the Attitude—
Social influence—self-Efficacy model (ASE model)
[24, 25]. This approach was novel in that the ASE
factors in relation to the duration of breast-feeding
were collected from a specific target group, who
could benefit in particular from breast-feeding ex-
clusively for 6 months. The ASE model has been
successfully applied in several studies to explain
various aspects of preventive health behaviour,
such as breast cancer screening [26], smoking ces-
sation [27] and recently also in predicting breast-
feeding initiation [28]. The ASE model has been
influenced by several social cognition models and
concepts such as the theory of planned behaviour
(TPB) [29], concepts of social pressure [30] and
Bandura’s social learning theory and his constructs
of modelling and self-efficacy [31]. The ASE model
states, just as the TPB, that behaviour is a function
of a person’s intention [32]. In the ASE model it is
assumed that three types of proximal cognitive var-
iables primarily determine behavioural intention: at-
titudinal beliefs, social influences and self-efficacy
expectations. The model also postulates that inten-
tion predicts subsequent behaviour. Furthermore,
the distal or external variables, such as behavioural

factors (e.g. previous experience and knowledge)
and sociodemographic variables (e.g. age), are as-
sumed to be moderated by the three proximal factors.

The aim of this study was to investigate which
factors measured in the second trimester of preg-
nancy were predictors for the duration of exclusive
breast-feeding in this specific group of women. The
results of this present study will be used to improve
the educational breast-feeding programme provided
to families with a history of asthma.

Methods

Design and study population

The study population participated in a cluster
randomized controlled trial, which was started in
2002 in the south-eastern part of the Netherlands.
Families were eligible when (i) the mothers were <7
months pregnant and (ii) at least one first-degree
relative (mother, biological father or sibling) had
asthma that had been diagnosed by a doctor. Fam-
ilies were recruited from March 2002 till March
2003 using posters and flyers put up at the practices
of participating midwives and advertisements in
local papers. A family was excluded in case of
intrauterine or neonatal death, serious birth defects
(illness or malformation), breast surgery of mother,
major language problems or moving outside the
Netherlands. The participants were randomized at
the family practice level in order to reduce the pos-
sibility of contamination. This cluster randomized
design resulted in 89 participating families who
attended 84 different practices. The analyses were
based at individual level rather than at cluster level
since this is an almost one-to-one match.

Written informed consent was obtained from
all participants. The Medical Ethical Committee
of Maastricht University and the Maastricht Univer-
sity Hospital approved the study.

Intervention: an educational
breast-feeding programme

The nutritional message given by the educational
programme was to breast-feed exclusively for
6 months and to postpone giving solid foods until
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the child reaches the age of 6 months. The families
in the intervention group were visited twice prenatal
and once postnatal. The trained research assistant
provided basic information about breast-feeding,
asthma and allergies, including a leaflet, during these
visits. The educational programme was based on the
principles of the ASE model [24, 25] and on the
results of previously held focus group interviews
among participants of the PREVASC study [17].
The barriers and problems that families experienced
concerning breast-feeding behaviour were discussed
during the focus group interviews. Important topics
arising from the focus groups were integrated in
a booklet. The booklet included practical informa-
tion regarding breast-feeding and expressing milk
alternated with the personal experiences of three
mothers and one father that were used as models.

The families in the control group were visited
once prenatal but received no information about
breast-feeding, asthma and allergies. They received
the usual care according to the guidelines of the
Dutch College of General Practitioners [33] in
which breast-feeding is recommended for 6 months
for all babies in the Netherlands.

Data collection
Definition of the predictor variables

Data concerning maternal and family characteristics
were obtained from the mothers through a self-
report breast-feeding questionnaire [34]. This ques-
tionnaire, which was based on the ASE model,
was piloted for readability and comprehensibility
among 150 Dutch-speaking women who had a his-
tory of asthma and were pregnant or had recently
given birth [35]. The values of Cronbach’s alpha for
the internal consistency estimates of the various
concepts ranged from 0.75 to 0.89 [35]. The ques-
tionnaire, which was filled in between the third and
sixth month of pregnancy, elicited the demographic
information: e.g. maternal age, maternal educa-
tional level and maternal intended future employ-
ment status. In the Netherlands, the maternity leave
has a legally minimum duration of 16 weeks. The
maternity leave begins 4-6 weeks before the
expected date of birth. Information about the bio-

medical factors was gathered during a home visit
3 months post-partum. The ASE model components
were measured as follows:

ASE attitudinal beliefs. A bipolar five-point scale
was used to assess the positive and negative atti-
tudinal beliefs (29 items) about breast-feeding be-
haviour with end points of ‘totally agree’ (+2) and
‘totally disagree’ (—2). The positive attitudinal
beliefs referred to what women might expect to
gain by breast-feeding exclusively for 6 months,
such as ‘Breast-feeding for 6 months will protect
my child from developing eczema’. The negative
beliefs contained statements about negative con-
sequences of breast-feeding for 6 months. An
example is ‘Breast-feeding my child for 6 months
requires a lot of effort’.

Positive and negative emotions (10 items) were
measured on five-point scales and contained the
end points ‘never’ (1) and ‘very often’ (5). Women
reported to what extent they anticipated positive or
negative emotions regarding succeeding or failing
to breast-feed exclusively for 6 months, for exam-
ple, ‘If I succeeded in breast-feeding for 6 months
I would feel very proud’. A mean score was calcu-
lated for the attitudinal beliefs and emotions.

ASE social influences. Social norms were mea-
sured on bipolar five-point scores by 1 general item
and 11 sub-questions assessing the normative
beliefs of significant other people regarding breast-
feeding. An example is ‘My mother thinks I should
really breast-feed my child (+2) or should really not
breast-feed my child’ (—2). A mean score was cal-
culated for each participant.

The extent of social support that women
expected if they intended to breast-feed was mea-
sured on bipolar five-point scales (five questions),
with end points of ‘totally agree’ (+2) and ‘totally
disagree’ (—2). An example is ‘If I breast-feed my
child, I can expect to receive enough practical help’.

Social pressure was measured by one general
item and four sub-questions on a five-point scale
with end points ‘never’ (5) and ‘very often’ (1).
An example is ‘Has anyone ever put pressure on
you to bottle-feed your child?” A mean score was
calculated for both constructs.
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Modelling was assessed by six questions, form-
ing one modelling index score (yes/no; 0—6). This
measured whether respondents knew other women
who had breast-fed their child, such as their mother,
sister or a colleague.

ASE self-efficacy expectations. Self-efficacy ex-
pectations were assessed by means of 16 items in
which respondents were asked to evaluate how cer-
tain they were to breast-feed for 6 months during
different situations (e.g. when their child is sick,
during holidays, when the mother is not feeling
well), on bipolar five-point scales with end points
of ‘very certain’ (+2) and ‘very uncertain’ (—2).
A mean score was calculated for the 16 items.

ASE intention. The item ‘Do you intend to breast-
feed your child?” measured intention on a dichoto-
mous scale (yes/no).

ASE intended duration. Intended duration of
breast-feeding was measured by asking the women
to state the number of weeks they intended to ex-
clusively breast-feed their child (number of weeks/
do not know yet). Women who responded with ‘I do
not know yet” were considered to have 0 weeks of
intention.

ASE intention to prepare. Women were asked if
they intended to read information or prepare them-
selves otherwise to breast-feed for 6 months.
Answers were on a bipolar five-point scale.

Breast-feeding knowledge. Breast-feeding knowl-
edge was measured by 20 multiple-choice questions
(right/wrong/do not know). Item content included
techniques for nursing a newborn, nutrition during
lactation, milk supply, sore nipples, the law con-
cerning breast-feeding during work time and safe
milk storage. Possible scores on the test ranged from
0 to 20, with a higher score reflecting greater knowl-
edge about breast-feeding.

Definition of the outcome variable

According to a recent study [36], in which the val-
idity of maternal recall of breast-feeding practice
was investigated, the ideal study design would be
to assess breast-feeding patterns prospectively form

birth and follow children over time to provide valid
outcomes. In our study, the parents registered their
child’s feeding behaviour daily on a diary card dur-
ing the first 6 months post-partum. This diary card
was also used in a previous study [17]. Daily, the
parents marked one of the following options:
(i) breast milk, (ii) formula, (iii) breast milk and
formula, (iv) breast milk and solids (fruit or vegeta-
bles), (v) formula and solids or (vi) breast milk and
formula and solids. The breast-feeding questionnaire
contained control questions about breast-feeding be-
haviour and the introduction of solids. For example,
‘What was the first feeding your child received after
birth?” and ‘How old was your child when you first
introduced solids? The diary cards were matched
with the control questions in order to provide reliable
and valid outcomes. Exclusive breast-feeding was
defined according to the guidelines of the World
Health Organization as a situation in which no other
types of milk or solids were given except vitamins
and minerals [1, 2]. The duration of exclusive breast-
feeding was counted in weeks for the analysis.

Procedures

The questionnaires were mailed to the participants
between the third and sixth months of pregnancy.
The questionnaires were filled in before the first
home visit took place and were collected during
that particular visit.

Data analysis

Survival analysis was used to examine the duration
of exclusive breast-feeding as it provides a good
understanding of breast-feeding behaviour over
time. This type of analysis was also used due to
the presence of censored data. The term ‘censored
data’ refers to data from the women who continued
to breast-feed exclusively beyond the advised
6 months (26 weeks). The duration of the non-
starting mothers was set at 0.1 weeks; otherwise
these women would be excluded from the analysis.
Differences in baseline characteristics between the
women who continued to breast-feed for at least
6 months compared with the women who discon-
tinued prematurely were measured by several
univariate Cox regression analyses.
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Multiple Cox regression analysis with backward
elimination was carried out to estimate the indepen-
dent contribution and the corresponding hazard
ratios (HRs) of each considered external variable
with respect to the duration of exclusive breast-
feeding. A final multiple Cox regression analysis
was used to determine which variables (including
the external variables that contributed with statis-
tical significance) were significantly associated with
the duration of exclusive breast-feeding. The HRs
and the corresponding 95% confidence intervals
(CIs) were calculated for these variables. The ex-
ternal variables of maternal age, hours of paid em-
ployment per week after maternity leave, decision
on breast-feeding, breast-feeding knowledge and
breast-feeding experience were entered together
with the ASE variables in the final model. The vari-
able ‘exposed to the breast-feeding programme’ was
treated as a possible confounder.

The data of the baseline measurement was used
in the analyses for the present paper in order to
avoid any effect on the psychosocial variables due
to the intervention programme. Statistical signifi-
cance was assumed for P-values < 0.05. SPSS
(version 11.0) was used for analysis.

Results

Participants

A total of 113 families indicated interest in the
study and received project information. The follow-
ing participants were excluded: families with no
family history of asthma according to their general
practitioner (n = 2), women who had experienced a
miscarriage (n = 2) and women who had had breast
surgery and were unable to breast-feed (n = 3).
Seventeen families did not return the informed con-
sent form so that a final total of 89 families were
enrolled in this study. The characteristics of the 89
women are shown in Table I. The mean age of the
women was 31.5 years. Less than half of the women
were expecting their first child (42%) and almost
87% of the women had a positive intention to start
breast-feeding, with 36 (40%) women intending to
breast-feed for a period of 6 months. A high level of

education was found for more than half of the
women (54%). The majority of the women (67%)
made their decision on breast-feeding before preg-
nancy and only a few women participating in this
study smoked during their pregnancy (4%). Most of
the women had the intention of returning to work
after their maternity leave (87%) for an average of
19 hours per week, after a mean of 14 weeks of
maternity leave when the child was born. There
was no statistically significant difference in time
point to go back to work for women with different
educational levels.

Initiation and duration of exclusive
breast-feeding

Initiation of breast-feeding occurred in 78 (88%)
mother—infant pairs, and 62% and 37% of the
infants were still being breast-fed exclusively at
the ages of 3 months and 6 months, respectively.

Control factors

Demographic, biomedical factors and the exposure
to the educational breast-feeding programme were
analyzed as possible confounders in relation to the
duration of exclusive breast-feeding. When evalu-
ated separately, only participation in the interven-
tion group was significantly related to the duration
of exclusive breast-feeding. In the simultaneous
Cox regression analysis, which also included the
psychosocial factors, the membership of the in-
tervention group, the mother’s future intended
employment status and her age appeared to be
statistically significant in relation to the duration
of exclusive breast-feeding.

Study variables

The HRs estimated in the univariate Cox regression
analysis are shown in Table I. The mothers who
continued to breast-feed exclusively for 6 months
were more likely to have made the feeding choice
before pregnancy (P < 0.01), a higher breast-feeding
knowledge (P < 0.001), a positive intention to start
breast-feeding (P < 0.001), a positive intention to
breast-feed for 6 months (P < 0.05), more positive
attitudes (P < 0.01), a higher social norm (P < 0.05),
and a higher level of self-efficacy (P < 0.01)
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Table 1. Sociodemographic, biomedical and psychosocial characteristics of the participating mother—infant pairs. HRs, 95% Cls,

ASE variables, scales, number of items and Cronbach’s alpha (a) are shown

N=89(%) M =6 months <6 months HR 95% CI*
breast-feeding  breast-feeding
(n = 33) (n = 56)
Sociodemographic factors
Maternal age in years at birth of child 31.5 323 31.0 093  0.86-1.00
Maternal education level”
Low 5.6 6.1 54 1.00
Intermediate 40.4 333 44.6 144  0.44-4.79
High 53.9 60.6 50.0 096 0.29-3.16
Intention to return to work 87.6 39.7 60.3 148  0.72-3.02
Intended hours of work after maternity leave 18.7 21.7 17.0 098  0.95-1.00
Maternity leave in weeks after birth 14.7 15.5 14.2 099 0.95-1.03
Asthma level
Single (mother or father and/or sibling) 97.7 96.9 98.2 1.00
Double (mother + father and/or sibling) 2.3 3.1 1.8 0.88  0.12-6.36
Smoking during pregnancy (yes) 45 0 7.1 2.68 0.95-7.33
Biomedical factors
Medical setting of birth
Home 36.4° 424 32.7 1.00
Hospital 63.6 57.6 67.3 125  0.71-2.20
Delivery
Vaginal 85.2¢ 90.9 81.8 1.00
Caesarean 14.8 9.1 18.2 1.24 0.72-2.84
Birth weight in grams 3430 3338 3482 1.00  1.00-1.001
Gender of infant
Boy 47.8¢ 57.6 48.2 1.00
Girl 522 424 51.8 1.10  0.65-1.86
Intervention (breast-feeding programme)
Control group 50.6 36.4 58.9 1.00
Intervention group 49.4 63.6 41.1 0.59  0.35-1.00*
Psychosocial factors
Primiparous 41.6 45.5 39.3 1.00
0-5 weeks experience 16.9 3.0 25.0 344 1.66-6.56%*
=6 weeks experience 41.6 51.5 35.7 0.83  0.46-1.53
Feeding decision before pregnancy 67.4 78.8 60.7 047  0.28-0.82%*
Intention to start breast-feeding 86.5 97.0 80.4 0.25  0.13-0.54%*%*
Intention to breast-feed for 6 months 40.4 51.5 33.9 0.54  0.31-0.95*
Known models who breast-feed (0-6) 2.9 2.4 0.87 0.71-1.07
Breast-feeding knowledge (0-20) 15.2 12.9 0.89  0.82-0.95%%*
ASE variables Scale Items (o) =6 months <6 months HR 95% CI
Attitudes +2to —2° 29 (0.87) 0.62 0.38 0.47 0.30-0.79*
Emotions 1-5 10 (0.91) 3.06 2.74 0.78 0.58-1.05
Social norm +2 to —28 12 (0.86) 0.80 0.58 0.51 0.30-0.93*
Social support +21t0 —2" 5(0.71) 1.16 1.19 1.07 0.71-1.64
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Table 1. Continued

ASE variables Scale Items (o) =6 months <6 months HR 95% CI
Social pressure 1-5! 4 (0.73) 4.53 4.67 1.26 0.74-2.18
Self-efficacy +21t0 =2 16 (0.92) 0.86 0.55 0.52 0.36-0.80%*
Intention to prepare +2t0 =28 3 (0.69) 0.79 0.66 0.88 0.71-1.12

“From univariate Cox regression analyses.

"Low: completed primary school and vocational school, intermediate: completed intermediate secondary or vocational school, and
high: completed the highest level of secondary or vocational school or university.

“One missing value.
9Total of 92 children due to three sets of twins.

°+2 = totally agree, —2 = totally disagree with advantages or with disadvantages of breast-feeding.
]l = never, 5 = very often experiencing negative or positive emotions concerning breast-feeding.
242 = 1 should really breast-feed my child, —2 = I should really not breast-feed my child.

f’+2 = totally agree, —2 = totally disagree that enough social support received.

'5 = never, 1 = very often felt social pressure concerning breast-feeding.

J4+2 = very certain to breast-feed for 6 months, —2 = very uncertain to breast-feed for 6 months.
K42 = totally agree should prepare yourself, —2 = totally disagree should prepare yourself.

*P < 0.05; P < 0.01.

than the women who did not succeed in breast-
feeding exclusively for 6 months. The mothers
who discontinued breast-feeding before 6 months
had either a previous short-term experience of
breast-feeding or none at all. The HRs estimated
in the final Cox regression analysis are shown in
Table II and separately in Fig. 1. The following
factors had a statistically significant, positive asso-
ciation with the duration of breast-feeding in the
multivariate analysis: amount of hours of paid em-
ployment after maternity leave (P < 0.01), maternal
age (P =< 0.05) and the women’s breast-feeding
knowledge (P < 0.01). A negative association with
duration of breast-feeding was found for multipa-
rous women with no or short-term breast-feeding
experience (P < .001). Finally, participation in the
intervention group had a significant positive associ-
ation with the duration of exclusive breast-feeding
(P < 0.05). It appeared that 48% of the women who
received the educational programme continued to
breast-feed exclusively for 6 months, compared
with 27% of the controls.

Discussion

Breast-feeding exclusively is important preventive
health behaviour, despite the controversy about the

outcomes of studies investigating the association
between asthma and the protective effect of
breast-feeding. From a public health point of view,
even a small protective effect would be important,
since asthma is a highly prevalent chronic disease
in children [37] and breast-feeding behaviour is
modifiable by breast-feeding programmes.

The purpose of this paper was to investigate
which factors measured in the second trimester of
pregnancy were predictors for continuing to breast-
feed exclusively for 6 months in this specific group
of women. Firstly, it is no surprise that earlier, suc-
cessful breast-feeding experience influences the
duration of breast-feeding the next child. However,
this study showed that not only no earlier breast-
feeding but also a short previous breast-feeding ex-
perience in multiparous women, both predict early
cessation of breast-feeding their next child. Unfor-
tunately, other studies did not measure the duration
or the quality of earlier experiences, so that in gen-
eral these studies conclude that any previous breast-
feeding experience was positively associated with
breast-feeding the next child [38—41]. It is informa-
tive that earlier negative or short-term breast-
feeding experiences are predictors for future early
cessation. These experiences of women cannot be
undone, but discussing the things that went wrong
with a health professional, for example, a midwife
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Table II. Factors shown to influence the duration of exclusive breast-feeding identified in the multiple Cox regression analysis

B SE HR 95% CI

Experience

Primiparous Reference Reference Reference Reference

Multiparous (0-5 weeks experience) 1.53 0.44 4.61 1.94-10.92%#*

Multiparous (=6 weeks experience) 0.38 0.48 1.31 0.57-3.75
Higher breast-feeding knowledge —0.14 0.06 0.87 0.77-0.98*
Higher maternal age —0.08 0.04 0.92 0.85-1.00*
More hours work per week after maternity leave —0.05 0.02 0.96 0.93-0.99%**
Exposure to breast-feeding programme —-0.70 0.33 0.50 0.26-0.95*

*P < 0.05; **P < 0.01; ***P < 0.001.

or general practitioner, may help to overcome bar-
riers in the future. Therefore, it seems relevant to
always ask women with previous breast-feeding
experience about the quality and duration of this.

Secondly, the number of hours per week the
mother planned to return to paid employment was
positively associated with the duration of exclusive
breast-feeding. This is remarkable since most stud-
ies reported a negative association between the in-
tention to return to work after maternity leave and
the duration of breast-feeding [42—44] or no asso-
ciation at all. An explanation could be that working
mothers in industrialized countries such as the
Netherlands, who are ambitious concerning their
working career, might also be better organizers than
women who stay at home or who only return part-
time to their job. In addition, another hypothesis is
that full-time working mothers may have a feeling
of guilt not spending enough time with their child
and compensate by offering their child the best pos-
sible nutrition.

Thirdly, this study confirmed the importance of
mother’s breast-feeding knowledge as has been
shown in previous studies [45-50]. A higher knowl-
edge level early in pregnancy was associated with a
longer duration of exclusive breast-feeding. There-
fore, an important goal for educational programmes
is to inform women early in pregnancy about the
advantages, and more importantly to prepare them
for common problems regarding breast-feeding,
and to outline a realistic picture and not to give
fantasy stories.

Fourthly, maternal age was found to be a predi-
ctor for continuation of breast-feeding just as
was found in previous studies. Age above 25 years
has been repeatedly associated with a longer dura-
tion of breast-feeding [18, 19]. It is probable that
older women know more about the benefits of
breast-feeding and have more realistic outcome
expectations [51].

Finally, it seems remarkable that not a single
ASE factor in the final multiple regression analysis
was significantly associated with the duration of
exclusive breast-feeding, although the univariate
analysis showed that self-efficacy, attitudes, social
norm and intention do have a significant relation
with the duration of exclusive breast-feeding. A re-
cent prospective study, which measured social cog-
nition model components, showed in a multivariate
analysis that mother’s knowledge, her intention, pre-
vious breast-feeding experience, and self-efficacy
appeared to be associated with exclusive breast-
feeding duration up to 4 months [49]. Swanson
and Power [23] used the TPB and concluded that
subjective norms were important determinants for
continuing to breast-feed exclusively the first
6 weeks. We failed to show any independent asso-
ciation between exclusive breast-feeding duration
for up to 6 months and a social cognition model com-
ponent, such as self-efficacy or subjective norms, in
a multivariate model. Nevertheless, the ASE factors
are implicitly associated with the duration of exclu-
sive breast-feeding for up to 6 months, since the
educational ASE model breast-feeding programme
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Proportion exclusive breastfeeding

Experience

0,0

o 3 6 9 12 15 18 21 24 27

Breastfeeding 2
Knowledge

1,0

Hours work
per week 2

Proportion exclusive breastfeeding

0,0

Maternal age 2

0 3 6 9 12 15 18 21 24 27
Weeks

0 3 6 9 12 15 18 21 24 27
Weeks

Fig. 1. Proportion of exclusive breast-feeding in relation to experience, knowledge, hours of work per week and maternal age.
Numbers next to the curves refer to the categorization. Experience: (1) multiparous = 6 weeks experience, (2) primiparous,

(3) multiparous 0-5 weeks experience. Breast-feeding knowledge: (1) 15-20 correct answers (66th percentile), (2) 0-12 correct
answers (33rd percentile). Hours work per week after maternity leave: (1) =22 hours per week (66th percentile), (2) <16 hours per
week (33rd percentile). Maternal age: (1) =33 years (66th percentile), (2) <30 years (33rd percentile).

appeared to be a significant contributor in the final
multivariate model.

The majority of women (88%) participating in
this study started breast-feeding. The proportion
of children who still received breast milk exclu-

sively after 6 months was 37%. It could be that
the predisposition for asthma in the families may
have made these women more knowledgeable and
sensitive about the preventive effects of exclusive
breast-feeding and was, therefore, responsible for
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the relatively high breast-feeding rate in this study.
The authors do not believe that this is a limitation of
this study as it is particularly this high-risk group
which might benefit from breast-feeding. On the
other hand, a substantial proportion of the parti-
cipants belonged to a relatively higher educated
study group and had a low smoking status so that
this may restrict the external validity. It is known
from other breast-feeding studies that non-smoking
women with a high educational level are more mo-
tivated to start breast-feeding than women with
a lower educational level who smoke [52-54]. Fur-
thermore, the breast-feeding programme introduced
to half of the women and/or the exposure of the
psychosocial determinants assessment (instrument
reactivity) in all women by means of the extended
breast-feeding questionnaires might have influ-
enced the overall breast-feeding prevalence and du-
ration. Moreover, taking part in a trial can motivate
people to do well since they are part of a scientific
project in which they are being followed. Finally, the
modest sample size (n = 89) might have limited
the extent to which significant associations between
the independent variables and the duration of ex-
clusive breast-feeding could be detected.

In summary, the findings illustrate that it is
essential to ask women about their previous breast-
feeding experience—in terms of duration and
quality—and to discuss reasons for previous failures
or barriers. These women might not have the moti-
vation and the tools to face the common problems.
Women'’s confidence should be boosted, so that they
will be strong enough to overcome early-stage
breast-feeding problems. Clear and realistic breast-
feeding information (‘it is not easy, but worthwhile’)
given early in pregnancy will motivate and prepare
women to start and to continue to breast-feed exclu-
sively for up to 6 months. Implications for future
intervention are the need to emphasize the benefits
of longer continuation of breast-feeding and to pre-
pare women psychologically and practically so that
they will succeed in breast-feeding for a longer
period. The special breast-feeding educational
programme for families with a predisposition for
asthma helps to improve breast-feeding rates and
should be actively included in the prenatal activities

of the midwives or general practitioners and public
health nurses for this specific target group.

Acknowledgements

The authors would like to express their thanks to the
research assistant, Anita Legtenberg, who contri-
buted to the conception and design of the study.
They are also grateful to Tessa Essing and Maartje
v/d Rijt who assisted in importing the data and to
Arnold Kester for his statistical advice. This study
was funded by a grant from the Dutch Asthma
Foundation (3.2.99.39) and ZonMw (2300.0009).

Conflict of interest statement

None declared.

References

1. WHO/UNICEF. The Innocenti declaration on the protection,
promotion and support of breastfeeding. Breastfeeding
in the 1990's: A Global Initiative Meeting in Florence,
Italy and New York. Geneva, Switzerland. : WHO/
UNICEEF 1990.

2. World Health Organization (2002). Infant and Young Child
Nutrition; Global strategy for Infant and Young Child
Feeding. Executive Board Paper EB 109/12. WHO.
Geneva, Switzerland.

3. Wright AL, Tausing LM, Ray GC et al. The Tuscon Child-
ren’s Respiratory Study II. Lower respiratory tract illness
in the first year of life. Am J Eidemiol 1998; 129: 1232-46.

4. Howie PW, Forsyth JS, Ogston SA et al. Protective effect of
breastfeeding against infection. BMJ 1990; 300: 11-6.

5. Sears MR, Greene JM, Willan R et al. Long-term relation
between breastfeeding and development of atopy and
asthma in children and young adults: a longitudinal study.
Lancer 2002; 360: 901-7.

6. Sly PD, Holt PG. Breast is best for preventing asthma and
allergies—or is it? [editorial]. Lancet 2002; 360: 887-8.

7. Becquet R, Leroy V, Salmi LR. Breastfeeding, atopy, and
asthma [letter]. Lancet 2003; 361: 174—6.

8. Boelens JJ. Breastfeeding, atopy, and asthma [letter]. Lancet
2003; 361: 174-5.

9. Murray E. Breastfeeding, atopy, and asthma [letter]. Lancet
2003; 361: 174-6.

10. Oddy WH, de Klerk NH, Sly PD et al. The effects of re-
spiratory infections, atopy, and breastfeeding on childhood
asthma. Eur Respir J 2002; 19: 899-905.

11. Oddy WH, Holt PG, Sly PD et al. Association between
breastfeeding and asthma in 6 year old children: findings
of a prospective birth cohort study. BMJ 1999; 319: 815-9.

167

202 111dy 60 UO 1s9nB Aq 6G/8€8/8S L/L/EZ/BI0E/18Y/W0D dNO IS PED.//:SARY WOI) PAPEOJUMOQ



B. Gijsbers et al.

12.

13.

15.

16.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Kull I, Almquist C, Lilja G et al. Breast-feeding reduces the
risk of asthma during the first 4 years of life. J Allergy Clin
Immunol 2004; 114: 755-60.

Gdalevich M, Mimouni D, Mimouni M. Breast-feeding and
the risk of bronchial asthma in childhood: a systematic re-
view with meta-analysis of prospective studies. J Pediatr
2001; 139: 261-6.

. Saarinen MA, Kajosaari M. Breastfeeding as prophylaxis

against atopic disease: prospective follow-up study until
17 years old. Lancet 1995; 346: 1065-9.

Van Odijk J, Kull I, Borres MP et al. Breastfeeding and
allergic disease: a multidisciplinary review of the literature
(1966-2001) on the mode of early feeding in infancy and its
impact on later atopic manifestations. Allergy 2003; 58:
833-43.

Lanting CI, van Wouwe JP. Breastfeeding in the Nether-
lands 2005: A Provisional Report. Leiden, Netherlands:
TNO-report; KVL JPB2005.212.

. Schonberger HJ, Maas T, Dompeling E et al. Compliance of

asthmatic families with a primary prevention programme of
asthma and effectiveness of measures to reduce inhalant
allergens—a randomized trial. Clin Exp Allergy 2004; 34:
1024-31.

Scott JA, Aitkin I, Binns CW et al. Factors associated with
the duration of breastfeeding amongst women in Perth,
Australia. Acta Paediatr 1999; 88: 416-21.

Scott JA, Landers MC, Hughes RM et al. Factors associated
with breastfeeding at discharge and duration of breastfeed-
ing. J Paediatr Child Health 2001; 37: 254-61.

Riva E, Banderali G, Agostoni C et al. Factors associated
with initiation and duration of breastfeeding in Italy. Acta
Paediatr 1999; 88: 411-5.

Anderson AS, Guthrie CA, Alder EM et al. Rattling the
plate—reasons and rationales for early weaning. Health
Educ Res 2001; 4: 471-9.

Digirolamo A, Thompson N, Martorell R et al. Intention or
experience? Predictors of continued breastfeeding. Health
Educ Behav 2005; 32: 208-26.

Swanson V, Power KG. Initiation and continuation of
breastfeeding: theory of planned behavior. J Adv Nurs
2005; 50: 272-82.

De Vries H, Backbier E. Self-efficacy as an important de-
terminant of quitting among pregnant women who smoke:
the phi-pattern. Prev Med 1994; 23: 167-74.

De Vries H, Mudde AN. Predicting stage transitions for
smoking cessation applying the Attitude-Social influence-
Efficacy model. Psychol Health 1998; 13: 369-85.
Lechner L, De Vries H, Offermans H. Participation in
a breast cancer screening program: influence of past behav-
ior and determinants on future screening participation. Prev
Med 1997; 26: 473-82.

De Vries H, Backbier E, Kok G et al. The impact of social
influences in the context of attitude, self-efficacy, intentions
and previous behavior as predictors of smoking onset. J Appl
Soc Psychol 1995; 25: 237-57.

Kools EJ, Thijs C, De Vries H. The behavioral determi-
nants of breastfeeding in the Netherlands: predictors for the
initiation of breastfeeding. Health Educ Behav 2005; 6:
809-24.

Ajzen 1. The theory of planned behavior. Organ Behav Hum
Decis Process 1991; 50: 179-211.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

Evans RI. Smoking in children: developing a social psycho-
logical strategy of deterrence. Prev Med 1976; 5: 122-7.
Bandura A. Social Foundations of Thought and Action:
A Social Cognitive Theory. Englewood Cliffs, NJ: Prentice
Hall, 1986.

Manstead AS, Proffitt C, Smart JL. Predicting and under-
standing mothers’ infant-feeding intentions and behavior:
testing the theory of reasoned action. J Pers Soc Psychol
1983; 44: 657-71.

Dirksen WJ, Geijer GMM, De Haan M et al. NHG-standard
Asthma in children (first revision). Huisarts Wet 1998; 411:
130-43.

Gijsbers B, Mesters I, Legtenberg AHG et al. Factors influ-
encing breastfeeding practices and postponement of solid
food to prevent allergic disease in high-risk children: results
from an explorative study. Patient Educ Couns 2005; 57:
15-21.

Essing TMJ, Gijsbers B, Mesters 1. Breastfeeding and
Asthma, Extended Essay. Maastricht, The Netherlands:
Maastricht University, 2003.

Li R, Scanlon KS, Serduala MK. The validity and reliability
of maternal recall of breastfeeding practice. Nutr Rev 2005;
63: 103-10.

Sears MR. Epidemiology of childhood asthma. Lancet 1997;
350: 1015-20.

Barber CM, Abernathy T, Steinmetz B et al. Using a breast-
feeding prevalence survey to identify a population for tar-
geted programs. Can J Public Health 1997; 13: 242-5.
Bourgoin G, Lahaie R, Rheaume B et al. Factors influencing
the duration of breastfeeding in the Sudbury region. Can J
Public Health 1997; 88: 238-41.

Humenick S, Hill P, Spielberg R. Breastfeeding and
health professional encouragement. J Hum Lact 1998; 14:
305-10.

Nagy E, Orvos H, Pal A et al. Breastfeeding duration and
previous experience. Acta Paediatr 2001; 90: 51-6.
Papinczak TA, Turner CT. An analysis of personal and
social factors influencing initiation and duration of breast-
feeding in large Queensland maternity hospital. Breast Rev
2000; 8: 25-33.

Williams PL, Innis SM, Vogel AM et al. Factors influencing
infant feeding practices of mothers in Vancouver. Can J
Public Health 1999; 90: 114-9.

Piper S, Parks P. Predicting the duration of lactation:
evidence from a national survey. Birth 1996; 23: 7-12.
Duckett L, Henley S, Avery M et al. A theory of planned
behaviour-based structural model for breast-feeding. Nurs
Res 1998; 47: 325-36.

Chezem J, Friesen C, Boettcher J. Breastfeeding knowledge,
breastfeeding confidence, and infant feeding plans: effect on
actual feeding practices. J Obstet Gynecol Nenonatal Nurs
2003; 32: 40-7.

Avery M, Duckett L, Dodgson J et al. Factors associated
with early weaning among primiparas intending to breast-
feed. Matern Child Health J 1998; 3: 167-79.

Wambach KA. Breastfeeding intention and outcome: a test
of the theory of planned behaviour. Res Nurs Health 1997,
20: 51-9.

Kronborg H, Veath M. The influence of psychosocial factors
on the duration of breastfeeding. Scand J Public Health
2004; 32: 210-6.

168

202 Iudy 60 U0 1sanb Aq 65/8€8/85 |/1/€Z/3191ME/18Y /W0 dNO"OlWapede//:SdRY Woly papeojumoq



Duration of exclusive breast-feeding in asthmatic families

50.

S1.

52.

Mitra AK, Khoury AK, Hinton AW et al. Predictors of
breastfeeding intention among low-income women. Matern
Child Health J 2004; 8: 65-70.

Lawson K, Tulloch MI. Breastfeeding duration: prenatal inten-
tions and postnatal practices. J Adv Nurs 1995; 22: 841-9.
Ford K, Labbok M. Who is breast-feeding? Implications of
associated social and biomedical variables for research on
the consequences of method of infant feeding. Am J Clin
Nutr 1990; 52: 451-6.

53.

54.

Scott JA, Binns CW. Factors associated with the initiation
and duration of breastfeeding: a review of the literature.

Breastfeed Rev 1999; 7: 5-26.
Ynvge A, Sjostrom M. Breastfeeding determinants and

a suggested framework for action in Europe. Public Health
Nutr 2001; 4: 729-39.

Received on January 19, 2006, accepted on January 26, 2007

169

202 Iudy 60 U0 1sanb Aq 65/8€8/85 |/1/€Z/3191ME/18Y /W0 dNO"OlWapede//:SdRY Woly papeojumoq



