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Categorizing variables after using regression calibration
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Abstract:

In nutritional epidemiology consumption of food intake is assessed using instruments (questionnaires,
diaries, apps) subject to error. Such measurement error, even when non-differential (i.e. independent
of disease status), will bias results of a regression of disease on intake. When intake is used as a
continuous measurement, there are many methods available to deliver unbiased estimates, of which
regression calibration (replacing the observed intake with a predicted value of true intake, the
calibrated value) is one of the most popular.

However, in nutritional epidemiology the intake is often categorized, in order to study the shape of the
relationship or to avoid assuming linearity. Measurement error in dietary intake will result in
misclassification of subjects in these categories. As shown before(1), even when measurement error is
non-differential, the misclassification is not.

Here we used a “worst case” simulation to study whether applying categorization on calibrated intake,
although theoretically incorrect, would still approximately correct bias in practice, an approach close to
that proposed by McMahon (2).

Simulations showed that without confounding this approach works well. However, with strong
confounding results are still biased. The likely cause is that a model using categorization mis-specifies
the relation between intake and therefore biases the estimated confounder-disease relation.
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