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Online appendix 

 

1. Bootstrap method for optimism-correction 

One first estimates the apparent performance of the prediction model as described in the 

main paper. One then draws a bootstrap sample from the original analytic sample. The regression 

coefficients for the prediction model are estimated in the bootstrap sample and the apparent 

performance of the prediction model in the bootstrap model is determined. The regression model 

estimated in the bootstrap sample is applied to the full original analytic sample and the 

performance of the resultant predictions is assessed. The difference between the apparent 

performance of the model in the bootstrap sample and the performance of this model when 

applied to the original analytic sample is an estimate the optimism in model performance. This 

process of is repeated B times (B = 200 in our application) and the estimate of mean optimism 

over the B iterations is determined. This is an estimate of the optimism in model performance. 

This estimate of optimism is then subtracted from the apparent performance of the model when 

the model was fit and evaluated in the original analytic sample. 

 

2. Meta-analytic pooling of measures of model performance 

One hospital was excluded from the analytic sample. The prediction model was estimated 

in the remaining hospitals. The discrimination of the fitted regression model was assessed using 

the patients in the excluded hospital as a validation sample. Thus, a hospital-specific estimate of 

the c-statistic (along with its associated standard error) was obtained for each hospital when that 

hospital was used for model validation. Furthermore, the calibration of the fitted model was 

assessed at the withheld hospital by obtaining an estimate of the calibration intercept and the 



2 

 

calibration slope. This process was repeated, so that each hospital was used once for model 

validation. The hospital-specific estimates of performances were then pooled using a random 

effects meta-analysis. 

 

3. Case-mix corrected c-statistic 

The prediction model was estimated in the derivation sample. The model was then applied 

to the validation sample, and the probability of the occurrence of the outcome determined for 

each subject in the validation sample. Outcomes were simulated for each subject in validation 

sample using these subject-specific probabilities of the occurrence of the outcome. Given a 

simulated outcome and a probability of the occurrence of the outcome, the performance of the 

model was then assessed. This process was then repeated 1,000 times to obtain a stable estimate 

of performance. 


