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Abstract

Dichotomization of continuous outcomes remains widespread in clinical research, particularly when
there is a clinically meaningful threshold considered important for the disease. While appealing for
clinical interpretation, this practice discards substantial information and can lead to marked inefficiency
and larger clinical trials than necessary.

We present a suite of modelling approaches that retain the continuous outcome but still target clinically
meaningful estimands based on response rates. Using fitted predictive distributions, the response rate
is obtained directly as an estimate of the tail probability, with standard errors estimated via either the
delta method or nonparametric bootstrap. Normal linear regression, with optional quantile or Yeo-
Johnson normalizing transformations, and skew-t regression are explored to flexibly accommodate
departures from normality. Marginal estimands are naturally obtained through G-computation,
facilitating covariate adjustment and population based interpretation.

Through simulation studies spanning a range of non-normal data-generating mechanisms, we assess
robustness to model misspecification in terms of bias, efficiency, power and type-I error.

We illustrate the practical application of the methods in clinical trial case-studies, where modelling
continuous change from baseline outcomes achieved large efficiency gains relative to a dichotomized
analysis.

The proposed framework offers a statistically principled yet practical alternative to dichotomization. We
discuss implementation considerations, including empirical versus model-based estimators, bias-
variance trade-off, communication of results, and implications for regulatory acceptance.



