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Design and Analysis of Parallel and Stepped-Wedge Cluster
Randomized Trials

Abstract

Cluster randomized trials (CRTs) are well-suited to evaluate interven-
tion strategies against infectious diseases from the prevention of HIV
and hospital-acquired infections to the control of Ebola outbreak. CRTs
capture both direct and indirect effects of intervention, the latter one
depends heavily on the contact networks within and across clusters.
In this talk, | will present some recent developments on the design
and analysis of cluster randomized trials. In the design of the Bot-
swana Prevention Combination Project, we developed an agent-based
model to simulate the impact of combination intervention strategy for
HIV prevention by first constructing collections of contact networks
and then propagate disease epidemic on them using agent-based SIR-
type state-transition models. Motived by an acute epidemic setting
where there is a need to evaluate the intervention effect and to ac-
complish rapid control of the epidemic simultaneously, we proposed
a class of study designs that leverage contact network information
to determine an order for intervention delivery. We investigated the
use of randomization-based inference in parallel and stepped-wedge
CRTs and demonstrated its validity and, in some settings, superiority
over parametric model-based inference. Finally, we developed semi-
parametric doubly robust estimators for the intervention effect to ac-
count for informative missing outcome data.
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