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Background: Preterm birth, low birth weight, and infant catch-up
growth seem associated with an increased risk of respiratory
diseases in later life, but individual studies showedconflictingresults.
Objectives: We performed an individual participant data
meta-analysis for 147,252 children of 31 birth cohort studies
to determine the associations of birth and infant growth
characteristics with the risks of preschool wheezing (1-4 years)
and school-age asthma (5-10 years).
Methods: First, we performed an adjusted 1-stage random-
effect meta-analysis to assess the combined associations of
gestational age, birth weight, and infant weight gain with
childhood asthma. Second, we performed an adjusted 2-stage
random-effect meta-analysis to assess the associations of
preterm birth (gestational age <37 weeks) and low birth weight
(<2500 g) with childhood asthma outcomes.
Results: Younger gestational age at birth and higher infantweight
gain were independently associated with higher risks of preschool
wheezing and school-age asthma (P<.05). The inverse associations
of birth weight with childhood asthma were explained by
gestational age at birth. Compared with term-born children with
normal infant weight gain, we observed the highest risks of
school-age asthma in children born preterm with high infant
weight gain (odds ratio [OR], 4.47; 95% CI, 2.58-7.76). Preterm
birth was positively associated with an increased risk of preschool
wheezing (pooled odds ratio [pOR], 1.34; 95% CI, 1.25-1.43) and
school-age asthma (pOR, 1.40; 95%CI, 1.18-1.67) independent of
birth weight. Weaker effect estimates were observed for the
associations of low birth weight adjusted for gestational age at
birth with preschool wheezing (pOR, 1.10; 95% CI, 1.00-1.21)
and school-age asthma (pOR, 1.13; 95% CI, 1.01-1.27).

Conclusion: Younger gestational age at birth and higher infant
weight gain were associated with childhood asthma outcomes.
The associations of lower birth weight with childhood asthma
were largely explained by gestational age at birth. (J Allergy
Clin Immunol 2014;133:1317-29.)
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Respiratory diseases have at least part of their origins in early
life. It has been hypothesized that adverse exposures in fetal and
early postnatal life might influence lung growth and development,
which could lead to persistently smaller airways and impaired
lung function. These developmental adaptationsmight predispose
the subject to asthma and chronic obstructive pulmonary disease
in childhood and adulthood.1-3 This hypothesis is supported by
studies showing associations of low birthweightwith an increased
risk of wheezing and asthma in childhood4-7 and chronic obstruc-
tive pulmonary disease and lower pulmonary function in later
life.8-11 Published findings are not consistent,4-7,12,13 which might
be due to differences in study populations and in definitions of
outcomes. Also, the observed associations of low birth weight
with an increased risk of asthma-related outcomes might be
confounded by preterm birth or catch-up growth in infancy. The
lungs of preterm children havenot yet been fully developed,which
makes them prone to suboptimal further development.14-16

Most children with low birth weight show catch-up growth in
infancy.17 Recent studies suggested that catch-up growth is asso-
ciated with lower pulmonary function and an increased risk of
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Abbreviations used

BMI: Body mass index

ISAAC: International Study on Asthma and Allergy in Childhood

OR: Odds ratio

pOR: Pooled odds ratio

SDS: Standard deviation scores

childhood asthma.18-20 Whether and towhat extent the previously
reported associations of low birth weight with higher risks of
asthma-related outcomes are explained by preterm birth and
infant catch-up growth is not known.

Therefore we conducted a meta-analysis of individual data
from 147,252 children up to the age of 10 years participating in 31

European cohort studies to assess the strength, consistency, and
independence of the associations of gestational age, birth weight,
and infant weight gain with the risk of preschool wheezing and
school-age asthma.We specifically explored the combined effects
of gestational age, birth weight, and infant growth.

METHODS

Inclusion criteria and participating cohorts
European population-based birth and mother-child cohorts participated if

they included children born between 1989 and 2011, had information

available on at least gestational age and weight at birth and preschool

wheezing (1-4 years) or school-age asthma (5-10 years), and were willing

and able to exchange original data. We identified 52 European cohorts

selected from the existing collaborations on childhood health or asthma-

related outcomes (www.chicosproject.eu, www.birthcohortsenrieco.net,
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