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in breastfed and formula-fed infants in the Netherlands: the PIAMA

birth cohort study”
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Lenie van Rossem’
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Dear editor,

We thank Albakri & Watson and Erliana for their responses
to our paper, in which they propose additional potential con-
founders in the association of early introduction of comple-
mentary foods (CF) and higher risk of overweight during
childhood.

Albakri and Watson state that our study could be strength-
ened by adjustment for physical activity, parental BMI and
energy intake during childhood. In our view, these factors
may play different roles in the association of early introduc-
tion of CF with childhood overweight:

This reply refers to two Letters to the Editor available here: https
://doi.org/10.1007/s00394-018-1698-x, https://doi.org/10.1007/
500394-018-1699-9.

The original publication is available here: https://doi.org/10.1007/
s00394-018-1639-8.
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Energy intake and physical activity are associated with
overweight development. These factors as well as parental
BMLI, could be considered as indicators of family lifestyle
and could thus confound the association between the tim-
ing of CF introduction and development of overweight if
family lifestyle influences the timing of CF introduction. In
our analyses, we adjusted for a number of important indica-
tors of familial lifestyle, namely maternal educational level,
pre-pregnancy BMI, smoking and excessive weight gain
during pregnancy, but this did not affect the strength of the
association. Given that adjustment for these major potential
confounders did not affect the association, we consider it
unlikely that additional adjustment for lifestyle indicators
would substantially change the association of early intro-
duction of CF with childhood overweight. We checked this
by additionally adjusting for paternal BMI at the child’s age
of 8 years and observed that the association between early
introduction of CF and childhood overweight was unaffected
(OR 1.30,95%CI 1.16, 1.45).

Energy intake, besides being an indicator of family eating
habits, may lie on the pathway between early introduction
of CF and overweight, and thus may be part of a biological
mechanism. A mechanism which is not addressed in our
paper but which we consider plausible is that hungry babies
are more likely to be introduced to CF before 4 months
[1]. Children with a predisposition to develop overweight,
may be hungry for CF already early in infancy and may
continue to be big eaters throughout childhood. The result-
ing relatively high energy intakes from CF introduction in
infancy onwards may put them at increased risk of develop-
ing overweight. This is supported by a study by Ong et al.
who observed that energy intake at 4 months was higher
in formula fed infants who were introduced to CF at 1 to
2 months or 3 months of age than in formula fed infants
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who were introduced to CF at 4 months [2] Moreover, Ong
et al. observed that among formula fed infants, higher energy
intake at 4 months predicted higher childhood body weight
and BMI at ages 1, 2, 3, and 5 years [2].

As discussed in our paper, future studies need to repli-
cate our findings and shed more light on the mechanism(s)
underlying the association of early introduction of CF and
childhood overweight.

Erliana hypothesizes that child asthma and allergies may
be important confounders of the association between early
introduction of CF and overweight, referring to a mecha-
nism proposed by Melnik et al. through which allergies
would increase overweight risk [3]. However, to act as a
confounder, asthma and allergies need to be associated with
early introduction of CF as well.

Maternal atopy predisposes the child to develop allergies
including asthma. One-third of children who participated in
our study had an atopic mother (n 911/2611). Among chil-
dren from atopic mothers, 39.7% were introduced to CF <4
months versus 42.0% of children from non-atopic mothers
(P value for the difference: 0.26). Adjusting for maternal
atopy did not affect the strength of the association (OR 1.32,
95% CI 1.19, 1.47). Therefore, we consider it unlikely that
child allergies would confound the association of early intro-
duction of CF and overweight. However, given the possible
association between allergies and overweight as addressed
by Erliana, it could be that early introduction of CF has a
stronger effect on childhood overweight in children from
atopic mothers than in children from non-atopic mothers.
Therefore, we have tested for effect modification by maternal
atopy. Results showed that the association of early introduc-
tion of CF with childhood overweight was not different in
children from atopic mothers (OR 1.25, 95% CI 1.05, 1.49)
than in children from non-atopic mothers (OR 1.32, 95% CI
1.16, 1.50, P value for interaction 0.29).

Erliana, furthermore, suggests to separate whole fruits
and fruit juices when defining the timing of introduction
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of fruits because children who consume fruit juices have
a higher risk of obesity than children who consume whole
fruits. As reported in our paper, the association of early
introduction of CF with overweight was similar when we
excluded children who were first introduced to fruit juices
from the analysis. Thus, children introduced to whole fruits
before 4 months of age also had a higher risk of overweight
than children introduced after 4 months. This is an interest-
ing finding in light of the difference between fruit juice and
fruits as described by Erliana.

In conclusion, the additional adjustment for proposed
confounders by Albakri & Watson and Erliana did not
change the interpretation of our results, but provide inter-
esting points for discussion about possible mechanisms. This
highlights the need for further study to understand how early
introduction to CF is associated with overweight to take the
right preventive measures.
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