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Abstract 

Randomized control trials often suffer from non-adherence to assigned interventions, including dose 
escalation protocols. We provide a spectrum of causal estimands to address these challenges, varying 
treatment adherence over time by following a hypothetical intervention versus leaving its natural value. 
Specifically, we define estimands by ensuring that the longitudinal cumulative probability of receiving 
the assigned treatment regime (i.e. the time-varying propensity score (PS)) stays below some user-
specified threshold α, where α=1 represents intention-to-treat and α=0 corresponds to a static regime 
of perfect adherence. Increasing α between [0,1] increases the extent to which adherence takes its 
natural value, both shifting the true effect size (providing insights into the impact of non-adherence) 
and increasing data support. We use longitudinal targeted maximum likelihood estimation, and employ 
two thresholding strategies: 1) ‘simple‘ thresholding by iteratively thresholding the time-varying PS from 
the static regime in each interval, and 2) ‘sticky‘ thresholding by iteratively thresholding the time-
varying PS, where the time-varying PS only updates if the product of PS exceed α. In simulation 
studies, both strategies are consistent for the intention-to-treat (α=1) and static perfect adherence 
(α=0) estimands; however, sticky thresholding results in effect sizes closer to the static regime. Bias is 
reduced and oracle coverage is recovered with both thresholding strategies, compared to the static 
regime. The known issue of under-estimation of influence curve-based variance estimation is 
circumvented with application of bootstrap-based variance estimation. 

 

 

  


