
ideally need support from prospective
trials.
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Breast feeding and childhood
asthma
Wendy H Oddy

Asthma is the most chronic disease of
childhood and the leading cause of mor-
bidity in children globally as measured by
emergency department visits, hospitalisa-
tions and days of missed school.1

Susceptibility to asthma may be increased
by factors present early in life, including
low birth weight, preterm birth, young
maternal age and male gender.
Environmental allergens including house-
hold smoking, house dust mite, grasses or
pollens are also implicated. Conversely,
early exposure to respiratory infections
may be protective, although certain infec-
tions are suspected to increase the risk.
Against this complex aetiological back-
ground, there is some evidence that breast
feeding may protect against the develop-
ment of asthma in children.2 3

In this issue of Thorax, a birth cohort
study by Scholtens and colleagues assesses
whether the association between breast
feeding and asthma measured longitudin-
ally from 1 to 8 years of age is influenced
by maternal and paternal allergy (see
page 604). The main finding of the study
confirmed that breast feeding for .16
weeks was significantly associated with

reduced asthma prevalence from 3 to 8
years without evidence of attenuation
and regardless of family history.4

The study population consisted of 3963
Dutch children born in 1996/1997 who
participated in the Prevention and
Incidence of Asthma and Mite Allergy
(PIAMA) birth cohort study and who
were followed every year for 8 years.
Asthma was defined as at least one attack
of wheeze and/or dyspnoea and/or pre-
scription of inhalation steroids in the last
year. Chronic asthma was defined as
asthma diagnosis at 8 years with asthma
diagnosis in at least two other years.
Specific immunoglobulin E (IgE) to com-
mon airborne allergens and bronchial
hyper-responsiveness were measured
according to a standard protocol. Breast
feeding was measured at 3 months and at
1 year, and was defined as the duration of
any breast feeding (no breast feeding, 1–16
weeks breast feeding and breast feeding
for .16 weeks). In this study, the inves-
tigators took advantage of the longitudinal
analytical method of generalised estimat-
ing equations (GEE) to study the associa-
tions between breast feeding and repeated
measures of the respiratory outcomes
every year until 8 years of age.
Adjustment was made in all models for
child age, gender, maternal and paternal
allergy, maternal education and smoking
during pregnancy, as well as current

parental smoking. In addition, the analysis
was stratified by maternal and paternal
allergy. Missing data were imputed several
times because 10% of baseline data were
missing in this study and imputation did
not make any difference to the final
outcome of the study.

Scholtens and colleagues found that
asthma risk was lower in children breast
fed for .16 weeks compared with those
not breast fed. Children breast fed for the
longer duration had significantly fewer
chronic asthma symptoms, and having an
allergic or non-allergic mother did not
change these associations. Breast feeding
for .16 weeks was inversely associated
with sensitisation to airborne allergens at
8 years, although this was not significant,
and there was no association observed for
bronchial hyper-responsiveness. From
ages 3 to 8 years, breast feeding was
associated with a lower asthma risk at all
years, and maternal or paternal allergy did
not affect the association between breast
feeding and asthma. Because breast feed-
ing has been associated with protection
against early respiratory infections,5 the
observed association between breast feed-
ing and asthma at early ages may be
mediated by the protection against infec-
tions afforded by breast feeding. Although
breast feeding is shown to be protective
against lower respiratory tract infection
during infancy, such protection has not
been demonstrated for asthma in all
studies. Issues pertaining to study design,
analytical methods and theoretical pro-
blems such as confounding have greatly
complicated the interpretation and com-
parison of studies. Furthermore, asthma
has a complex phenotype in which
numerous genetic and environmental
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determinants interact. Consequently, the
effect of any single determinant is likely
to be small and the independent effects
difficult to quantify. However, because
asthma is so common at a population
level, and because breast feeding is amen-
able to intervention, a relatively small
effect may well have important implica-
tions for public health. Therefore, it is
important to establish whether breast
feeding does modify the risk of developing
childhood asthma, even if the effect is
relatively small. In the PIAMA study, the
repeated measures analysis (GEE) showed
that a lower risk of wheeze and asthma
was apparent for all years from 1 to 8
years, although not significantly at each
year, and asthma, wheeze and dyspnoea
did not decrease by 8 years of age,
suggesting that breast feeding had an
effect on the long-term outcomes of
asthma. Strengths of the study were the
longitudinal design and follow-up until 8
years of age, with ongoing data collection,
a large study population and low attrition
rate, as well as multiple imputation
making efficient use of the available data.

Breast feeding is highly recommended
for all infants irrespective of atopic
heredity,6 although epidemiological stu-
dies provide conflicting results in the
debate as to whether breast feeding can
have a role in protection against asthma
and allergic disease in young children. The
issues of breast feeding with other factors
may not have been considered in these
previous studies. The protective effects of
breast feeding on asthma have been
reported for young children,2 3 7 but other
studies of children at high risk,8 at low
risk9 or of adults10 11 have shown no such
effects. One recent study12 found that a
longer duration of breast feeding favour-
ably influenced lung growth in children,
with minimal effects on airflows of
children from non-asthmatic mothers;
however, in the presence of maternal
asthma, a longer duration of breast feed-
ing was associated with decreased air-
flows. The assumption that breast feeding
protects against asthma has been cast into
doubt from these studies.

Nevertheless, there are a number of
biologically plausible mechanisms
through which breast feeding may impact
on the aetiology of asthma. For example,
there may be interactions of asthma with
overweight with a shorter duration of
breast feeding, in addition to overweight
significantly increasing the risk for
asthma as seen in one study (odds ratio
1.81: 95% CI 1.11 to 2.95).13 Furthermore,
there is evidence that breast feeding
protects against wheeze in infancy, and

several components of human milk have
been postulated as conferring this effect.
Breast milk may provide an immediate
line of defence against infectious agents,
which compensates directly for the imma-
turity of the newborn immune system to
resist infection. Protection may also be
through the myriad of factors in milk,
including bioactive enzymes, hormones,
growth factors, cytokines and immunolo-
gical agents, which augment and stimu-
late the development of the immature
host defence.14 Early milk has an abun-
dance of cytokines at a time when
neonatal organ systems are immature,
suggesting that these bioactive compo-
nents of milk may be important in
neonatal development.

Animal and human studies suggest that
the bioactive components in milk con-
tribute to the protective effects of breast
milk. Investigators in a recent murine
study examined the role of transforming
growth factor b (TGFb) in milk by
exposing lactating mice to an airborne
allergen and assessed the development of
asthma in the progeny. They found that
breast feeding-induced tolerance relied on
the presence of TGFb during lactation,
and was mediated by regulatory CD4+ T
lymphocytes and depended on TGFb
signalling in T cells.15 The data showed
that airborne allergens could be trans-
ferred from mother to newborn through
breast milk and that this exposure could
induce antigen-specific tolerance in the
offspring, resulting in protection against
allergic airway disease. The authors con-
cluded that breast milk-mediated transfer
of an antigen and TGFb to the neonate
resulted in oral tolerance induction and
antigen-specific protection from allergic
airway disease. This report provides new
insights into the mechanisms underlying
tolerance induction in neonates and pin-
points a maternal influence through
breast milk-mediated antigen transfer as
a crucial factor in this process. In addition,
the amount of TGFb in maternal milk has
been shown to be less in mothers with
atopic disease.16 17 Overall, these and other
findings18 suggest that this particular
cytokine in milk may influence the devel-
opment of atopic disease.

The results of the PIAMA birth cohort
study measured over 8 years and using a
repeated measures analysis correspond to
the results of many other studies on
breast feeding and asthma and is in
agreement with the findings from animal
studies. Because a modern birth cohort
study design with repeated measures
analysis was used, the authors were
able to show that breast feeding was

protective against asthma throughout the
years of early childhood both with and
without a family history of asthma or
allergy. This interesting study contributes
to the debate related to breast feeding and
childhood asthma.

Competing interests: None.

Thorax 2009;64:558–559. doi:10.1136/thx.2008.105130

REFERENCES
1. Masoli M, Fabian D, Holt S, et al. The global burden

of asthma: executive summary of the GINA
Dissemination Committee Report. Allergy
2004;59:469–78.

2. Friedman NJ, Zeiger RS. The role of breast-feeding
in the development of allergies and asthma. J Allergy
Clin Immunol 2005;115:1238–48.

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

4. Scholtens S, Wijga AH, Brunekreef B, et al.
Breastfeeding, parental allergy and asthma in children
followed for eight years: the PIAMA birth cohort
study. Thorax 2009;64:604–9.

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

6. Høst A, Halken S, Muraro A, et al. Dietary prevention
of allergic diseases in infants and small children.
Pediatr Allergy Immunol 2008;19:1–4.

7. 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.

8. Wright AL, Holberg CJ, Taussig LM, et al. Factors
influencing the relation of infant feeding to asthma
and recurrent wheeze in childhood. Thorax
2001;56:192–7.

9. Kramer MS, Matush L, Vanilovich I, et al. Effect of
prolonged and exclusive breast feeding on risk of
allergy and asthma: cluster randomised trial. BMJ
2007;335:815.

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

11. Matheson MC, Erbas B, Balasuriya A, et al. Breast-
feeding and atopic disease: a cohort study from
childhood to middle age. J Allergy Clin Immunol
2007;120:1051–57.

12. Guilbert TW, Stern DA, Morgan WJ, et al. Effect of
breastfeeding on lung function in childhood and
modulation by maternal asthma and atopy. Am J Respir
Crit Care Med 2007;176:843–8.

13. Mai X-M, Becker AB, Sellers EAC, et al. The
relationship of breast-feeding, overweight, and
asthma in preadolescents. J Allergy Clin Immunol
2007;120:551–6.

14. Newburg DS, Walker WA. Protection of the neonate
by the innate immune system of developing gut and
of human milk. Pediatr Res 2007;61:2–8.

15. Verhasselt V, Milcent V, Cazareth J, et al. Breast
milk-mediated transfer of an antigen induces
tolerance and protection from allergic asthma. Nature
Med 2008;14:170–5.

16. Laiho K, Lampi AM, Hamalainen M, et al. Breast milk
fatty acids, eicosanoids, and cytokines in mothers
with and without allergic disease. Pediatr Res
2003;53:642–7.

17. Rigotti E, Piacentini GL, Ress M, et al. Transforming
growth factor-b1 and interleukin-10 in breast milk and
development of atopic diseases in infants. Clin Exp
Allergy 2006;36:614–8.

18. Letterio JJ. Murine models define the role of TGF-
beta as a master regulator of immune cell function.
Cytokine Growth Factor Rev 2000;11:81–7.

Editorial

Thorax July 2009 Vol 64 No 7 559

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://thorax.bm

j.com
/

T
horax: first published as 10.1136/thx.2008.105130 on 26 June 2009. D

ow
nloaded from

 

http://thorax.bmj.com/



