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Fig 4 How to decide on the model s anticipated R?__ in advance of data collection
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The aim is to calculate the sample size required to ensure a small expected optimism in the apparent R
(ie, R?./max (R?.J). For binary or time-to-event outcomes, this firstly requires the calculation of the shrinkage
factor that corresponds to an expected optimism of d in R? . The solution provided by Riley et al'® is:

R2

CS

Nagelkerke

R2+ 6 max(R?)

We suggest d is a small value, such as <0.05. The obtained value of S can then be placed into the equation derived
for binary and time-to-event outcomes in figure 3; that is:

P

R2
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For example, consider the development of a logistic regression model with anticipated R?  of at least 0.2, and in a
setting with an outcome proportion of 0.05, such that the max(R? ) is 0.33 (as explained in supplementary material
S5). Then, to aim for an & of <0.05, we require:

0.2
S= =0.924
0.2+(0.05x0.33)

If there will be 20 candidate predictor parameters, this leads to a required sample size of:

n= 20 =1078.9

0.2
0.924-1)In|1 -

0.924

Hence, a total of at least 1079 participants are required to ensure a small expected optimism of <0.05 in the
apparent R?

Nagelkerke®

Fig 5 How to calculate the sample size needed to target a small optimism in model fit (to minimise potential model overfitting)
for binary and time-to-event outcomes
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