
TWO AUTHORS REPLY

We are grateful to Dr. Cardwell and Dr. Patterson (1) for
their interest in our work (2) and would like to reply to their
3 major points of concern.

First, Cardwell and Patterson claim that our meta-analysis
on birth weight and later risk of type 1 diabetes contains
only a small portion of relevant studies. To support their
concerns, they name 11 studies (3–13) that were not in-
cluded but are suggested by them to ‘‘contain relevant data’’
(1, p. 529). In fact, however, 10 of these studies had to be
excluded from our analysis, although primarily identified,
because unfortunately they do not contain relevant data for
a quantitative synthesis: 1 paper does not contain any nu-
merical information on birth weight (3), 2 studies give only
adjusted estimates (4, 5), 4 studies report only mean birth
weight (6–9), 1 study reports an odds ratio without confi-
dence interval (10), 1 study uses unjustified arbitrary cutoff
points (e.g., 3.1 kg) to stratify birth weight (11), and 1 paper
reports only standard deviation scores of birth weight (12).
Altogether, these failures of data reporting, which lead to
unsuitability for meta-analysis, rather seem to support the
necessity of exact data presentation in original articles. Only
1 of the 11 studies was not covered by our search strategy
although containing relevant data (13). However, the in-
clusion of this study’s unadjusted risk estimate for type 1
diabetes after high birth weight (odds ratio ¼ 1.65, 95%
confidence interval: 0.83, 3.26) even slightly strengthened

the pooled odds ratio of 1.18 (95% confidence interval: 1.10,
1.27) in our analysis and did not disturb the high between-
study homogeneity (I2¼ 0%). Moreover, although reporting
bias can never be completely excluded, for overestimation,
as also suggested by Cardwell and Patterson, a selective
‘‘overreporting’’ of associations with high birth weight
would be necessary. This, however, is highly unlikely be-
cause, in the great majority of reports, neither birth weight
nor even high birth weight was the primary focus of the
respective studies.

The second criticism is related to an important problem in
meta-analyses of associations between birth weight and
later outcomes in general, that is, the fact that individual
studies often report adjusted estimates for which different
reference categories were used. It is argued by Cardwell and
Patterson (1) that pooling these adjusted estimates might
have exaggerated the pooled adjusted estimate that we, how-
ever, calculated for orientating purposes only, as stated in
the paper. However, we now have made the following addi-
tional calculation to make the pooled adjusted and un-
adjusted estimates more comparable. We calculated an
unadjusted pooled estimate for those 6 studies that reported
adjusted data, but here we used the same reference catego-
ries for birth weight as used by the authors themselves in
their studies to calculate the adjusted odds ratios. The result-
ing pooled unadjusted odds ratio for type 1 diabetes after
high birth weight was 1.27 (95% confidence interval: 0.98,
1.65), which was still smaller than the pooled adjusted odds
ratio of 1.43 (95% confidence interval: 1.11, 1.85) from the
same studies. Although these calculations are only of orien-
tating character, they show that irrespective of which refer-
ence category is used, adjustment for confounders
strengthens the association between high birth weight and
later risk of type 1 diabetes.

Third, Cardwell and Patterson (1) support concerns that
we also addressed in the Discussion of our paper (2) when
criticizing that the multiple inclusion of cases might have
contributed to the high homogeneity of the pooled estimate
for high birth weight. This argument, however, does not
speak against our meta-analysis but against the quality of
original reports (as shown above), where respective infor-
mation on multiple inclusion of data in different reports is
rarely given. For example, in the only cohort study, the in-
clusion of cases from a former study is only vaguely indi-
cated by the authors (14), and therefore their impact remains
speculative for investigators who perform a meta-analysis.
Moreover, the study from Yorkshire (15) cited by Cardwell
and Patterson is irrelevant in this context because it did not
contribute cases to the analysis of an association between
high birth weight and risk of type 1 diabetes.

Taken together, after careful consideration of all the argu-
ments provided by Cardwell and Patterson (1), we think that
they do not invalidate the main result of our meta-analysis,
showing that a highly reproducible and biologically plausi-
ble association exists between high birth weight and the risk
of later type 1 diabetes.
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