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A Bayesian latent class approach to causal inference with
longitudinal data

Abstract Body: Causal inference from longitudinal data with a large number of time-
depend covariates are challenging, especially from a Bayesian perspective. Bayesian causal
methods that follow a parametric speci�cation of the treatment assignment model, the
causal outcome model or the joint likelihood of treatment, outcome and covariates, are
analytically intractable and often un-appealing when face with high-dimensional
confounders. One possible approach for dimensionality reduction is to model the set of
confounders as class indicators in a latent class analysis - interpreting the latent class
membership as a confounder in the causal framework. This approach mimics the
treatment assignment process often seen in observational studies with administrative
data that contain a large number of variables which are indicative of the patient’s disease
and health status. Treatment assignment under this design follows a clinician-driven
decision process, where the treating clinician determines the treatment option based on
their classi�cation of the patient’s health status using these high-dimensional indicators. In
this paper, we consider a causal e�ect that is confounded by an unobserved, visit speci�c,
latent class in a longitudinal setting. This latent class can be viewed as a time-dependent
disease-risk/comorbidity class that can be identi�ed through a set of observed indicators.
We formulate the joint likelihood of the treatment, outcome and latent class models
conditionally on the class indicators, which permits a full Bayesian estimation of the causal
e�ects. A simulation study is conducted to examine the performance of our proposed
method with di�erent levels of confounding and varying numbers of class indicators, and
our approach is illustrated through a study of the e�ectiveness of intravenous
immunoglobulin therapy in treating newly diagnosed juvenile dermatomyositis. 
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