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Abstract

Reliable estimation of treatment effects is central to clinical research because it shapes how trial
results are interpreted and how confidently clinicians and regulators can assess a new treatment.
Group sequential designs are increasingly used because they allow interim analyses and the option to
stop a trial early when the accumulating data suggest that continuing is unnecessary or even unsafe.
While this flexibility can shorten trial duration and reduce patient exposure to ineffective treatments, it
can also introduce a bias in the final treatment effect estimates. Using a group sequential trial example,
we show that neglecting the influence of interim decisions can result in overly optimistic conclusions.

We propose a new metric to quantify the cumulative impact of repeated interim decisions in group
sequential trials. This metric summarises their effect across the whole parameter space, rather than
evaluating individual treatment effect values. By comparing alternative decision boundaries and prior
choices, we illustrate how the proposed measure can support the interpretation of trial results and
inform the planning of future adaptive studies.

We also introduce a pre-trial version of the metric to support investigators in trial design choices,
including the timing of interim analyses and stopping boundaries. This guidance complements
traditional strategies based on type-I| error control, such as Pocock or O'Brien-Fleming boundaries, by
offering insights into the influence of interim decisions on the treatment effect estimates at each interim
analysis. We illustrate its practical use in a group sequential trial evaluating a treatment for central
nervous system disorders.



