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{2 48 ¥ # K - (Candidate predictors) : theoretically, all potential and not
necessarily causal correlates of the outcome of interest. Commonly, however,
pre-selection based on subject matter knowledge is recommended. Similar to the
outcomes, candidate predictors are clearly defined and measured in a standardized
and reproducible way.

K AEfE(Missing values) : analysis of individuals with only completely observed
data may lead to biased results. Imputation, preferably multiple imputation, of
missing values often yields less biased results.

Hi5¢ T HIIK 7-(Continuous predictors) : should not be turned into dichotomies and
linearity should not be assumed. Simple predictor transformation can be
1mplemented to detect and model non-linearity, increasing the predictive accuracy
of the prediction model.

T IR - @ &R (Predictor selection in the multivariable modelling) : selection
based on univariable analysis (single predictor-outcome associations) is discouraged.
Preferably, if needed, backwards selection or a full model approach should be used,
depending on a priori knowledge.

TR T g —~ > ZADF i (Model performance measures) : discrimination (eg,
c-index), calibration (plots), and (re)classification measures.

Wi\ U 7 —3 = “(Internal validation) : bootstrapping techniques can quantify
the model’s potential for overfitting, its optimism in estimated model performance
measures and a shrinkage factor to adjust for this optimism.

SN U 57— 3 > (External validation) : external validation of any type consists
of taking the original model or simplified score, with its predictors and assigned
weights (eg, regression coefficients), as estimated from the development study;
obtaining the measured predictor and outcome values in the new individuals;
applying the original model to these data; and quantifying the model’s predictive

performance.

[Worked sample]
Framingham Heart Study teaching dataset (requested on Biologic Specimen and
Data Repository Information Coordinating Center (BioLINCC) website) %z F\ . first

HCHD(Hard coronary heart disease, myocardial infarction or coronary death)¥&4:
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Missing data imputation

Time-term: one year? Six months

c c c c

And so on



