
S3 Appendix

How an over- or underpowered trial translates to under- or overrecruitment.

Continuous outcomes Considering a difference in means of δ = 2 between the two groups,
standard deviation σ = 10 in the control group, type I error 5% (i.e., α) and 80% power (i.e., 1-β),
we derived the required sample size of n = 393 patients from the following equation:
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From the same equation, we can deduce the standard deviation δ = 2, α = 0.05 and β = 0.4
(ie 60% power), which is σ60%power = 12.67. Because the power decreases at higher standard
deviations, if 26% of the trials have a real power < 60%, then 26% of the trials have a real standard
deviation greater than σ60%power. Considering a difference in means of δ = 2 between the two
groups, standard deviation σ = σ60%power in the control group, type I error 5% and 80% power, we
derived a required sample size of 630 patients in each group, representing a 60% increase in sample
size from the 393 initially calculated. Similarly, if 36% of the trials have a real power > 90%, then
36% of the trials have a real standard deviation less than σ90%power = 8.65, which corresponds to
294 patients in each group, so the planned sample size is 25% greater than would be necessary.

Binary outcomes As described for continuous outcomes, with a difference in rates of 10% be-
tween the two groups and a type I error of 5%, if 16% of the trials have a power > 90%, then 16% of
the trials have a real success rate in the control group lower than pC,90%power = 0.119. Considering
80% power between the two groups, this corresponds to 217 patients in each group, so the planned
sample size is 25% greater than would be necessary.

Time-to-event outcomes As described for continuous outcomes, with a hazard ratio of HR =
log 0.8
log 0.7

= 0.63 between the two groups and type I error 5%, if 18% of the trials have a power

< 60% then 18% of the trials have a real probability of events in the control group lower than
pC,60%power = 0.189 . Considering 80% power between the two groups, this corresponds to 475
patients in each group, representing a 60% increase in sample size. Likewise, if 6% of the trials have
power > 90%, then 6% of the trials have a real probability of events in the control group greater
than pC,90%power = 0.398. Considering 80% power between the two groups, this corresponds to 221
patients in each group, so the planned sample size is 25% greater than would be necessary.
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