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Dear Editors,

Herrera-Carrillo et al. highlight concerns regarding statis-
tical power in pediatric cardiology randomized controlled
trials (RCTs) [1]. The authors conducted a systematic review
of RCTs with a primary endpoint, and checked if the sam-
ple size was adequate to attain 80% power for rejecting the
null hypothesis at p <0.05, given the results presented in
each article. This post hoc power analysis should be dif-
ferentiated from an a priori power analysis that might be
conducted during trial design, which aims to determine
whether a study will be adequately powered for an expected
effect size, regardless of what the data ultimately show. On
post hoc power analysis, only 45% of pediatric cardiology
RCTs attained a power of 80%, leading the authors to call for
reducing target power to 60%, relaxing the p value threshold
for statistical significance, or both [1].

Recently, Bababekov et al. performed a similar review of
studies in the surgical literature, finding a median post hoc
power of just 16% [2]. Bababekov et al. advanced a similar
critique of 80% as an “unreasonable power threshold,” [2]
but their approach and conclusion were widely criticized,
most notably by Althouse [3]. The root of this criticism is
the distinction between a priori and post hoc power analy-
sis. Whereas a priori power analyses require an additional
assumption about an expected or reasonable effect size, post
hoc power analyses do not include such information, and are
composed of the same ingredients as the statistical tests that
are already reported in RCTs. For example, group subsample
sizes, means, and standard deviations can be used to calcu-
late, at the reader’s discretion, the p value of an independent
t test; the 95% confidence interval around the difference in
means; or the post hoc power.
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Apart from duplicating information already presented in
other forms, post hoc power calculations distort the intended
meaning of “power,” which properly refers to the chance that
a null hypothesis would be rejected in the future. A reader
considering the purchase of a lottery ticket might well ask
what are the chances of winning (a priori power), but a lot-
tery winner has no need to speculate on the chances that they
have won (post hoc power). While a priori power analysis is
important during RCT design [4], standards for trial method-
ology should not be swayed by analyses of post hoc power.
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