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Dear Editor,

Schubert et al. [1] systematically reviewed studies on the
acute effects of exercise on hormones related to appetite
regulation. A meta-analysis was incorporated to quantify
the pooled effect sizes (and corresponding 95 % confidence
intervals) for the difference in area-under-the-curve
responses between an exercise condition and a control (no-
exercise) condition.

The meta-analysis of crossover studies is not straight-
forward. Elbourne et al. [2] discussed the various options
for meta-analysing crossover designs. The least preferable
option was to ignore the crossover nature of the design and,
thereby, disregard the paired (within-subjects) nature of the
data. In this approach, the effect sizes are meta-analysed as
if the study designs are two-group, randomised, controlled
trials. This approach was deemed to violate the assumption
of case independence and to be too conservative [2].

We wonder to what extent Schubert et al. [1] accounted
for the crossover nature of the studies? For example, there
was no information regarding the imputation of a paired
correlation coefficient in the meta-analysis to arrive at
standard errors and confidence intervals that reflect the
crossover nature of the study designs.

In many of the reviewed studies (e.g. 3), the difference
in area-under-the-curve ghrelin between exercise and
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control trials was reported by the original study authors to
be statistically significant. Nevertheless, the 95 % confi-
dence intervals calculated in [1] overlap zero for all but 1
of the 25 studies on ghrelin (see forest plot). In the sup-
plementary file [1], the associated P values are calculated
to be not statistically significant for all but one of the
studies on ghrelin. Perhaps this discrepancy could be
because the paired nature of the data at the individual study
level has been overlooked, resulting in confidence intervals
and P values for the overall and subgroup effect sizes that
are biased wide and high, respectively.
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