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Key findings
· Simulations of the modeling strategy for a well-published prediction model showed severely biased effect estimates and poor predictive performance in independent data. The poor performance was caused by common but suboptimal statistical approaches: selection from a large set of candidate predictors based on statistical significance; dichotomization of continuous predictors; and development and validation in relatively small data sets.

What this adds to what is known
· The impact of stepwise selection in small sample sizes is more detrimental than many may anticipate, while validation in small samples leads to unreliable assessment of model performance.

What is the implication, what should change now
· The poor discrimination and poor calibration that is expected from models developed with rather standard statistical approaches in small data sets implies that we should have limited trust in many prediction models to support precision medicine. 
· Modeling practices in small data sets need to improve immediately, including the pre-specification of a limited set of (preferably continuous) predictors based on external knowledge, use of penalization techniques for regression models, and honest internal validation. 
· Available prediction models require validation across different settings with hundreds of events, in addition to careful review of statistical methodology, prior to their dissemination and implementation in routine clinical practice. 

