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Abstract

Standard models for longitudinal data ignore the stochastic nature of time-varying
covariates and their stochastic evolution over time by treating them as fixed variables.
There have been recent methods for modelling time-varying covariates, however those
methods cannot be applied to analyse longitudinal data when the longitudinal response and
the time-varying covariates for each subject are measured at different time points.
Moreover, it is difficult to study the temporal effects of a time-varying covariate on the
longitudinal response and the temporal correlation between them. Motivated by data from
an AIDS cohort study conducted over 26 years at the University Hospitals Leuven in which
the measurements on the CD4 cell count and viral load for patients are not taken at the
same time point, we present a framework to address those challenges by using joint
multivariate mixed models to jointly model time-varying covariates and a longitudinal
response, instead of including time-varying covariates in the response model. This approach
also has the advantage that one can study the association between the covariate at any
time point and the response at any other time point, without having to explicitly model the
conditional distribution of the response given the covariate. We use penalised spline
functions of time to capture the evolutions of both the response and time-varying covariates
over time.
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