Appendix 1
Multiple imputation
To make the most of all available nonmissing data while preserving the uncertainty from the missing data [14-16], we used multiple imputation in the derivation process as follows:
[bookmark: _GoBack]We first simulated 20 imputed data sets before fitting the 2-step regression model. When we performed backward selection, we computed the parameter estimates at every step of selection by computing the parameter estimates from the 20 imputed data and having 20 parameter estimates and using Rubin’s formula to combine them to obtain pooled estimates [17]. The same approach was applied as for univariate analysis to identify significant predictors. 

Validation
To internally validate our prediction rule and also correct for potential bias due to overfitting in each performance index [23], we conducted the bootstrap validation and correction as follows:
1. Using the original data set, we developed the prediction rule described in the main text, and computed the performance index on the original data set and denoted it as . 
2. For every bootstrapped data set, we used the same method to develop the prediction rule by using the bootstrap sample and compute the performance index on the bootstrapped data set, denote it as 
3. Using the developed prediction rule based on the bootstrapped data, compute its performance index on the original data set, denote it as 
4. The overestimation on the performance index is then obtained by 
5. We repeated step 2 to 4 1000 times and hence we get the estimate on the overestimation on the performance index by averaging  from the 1000 bootstrapped sample, denote it as OE.
6. The bootstrap corrected performance index is 
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