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The interaction between repeated measurements over time and the time until an event of in-
terest is prevalent in a wide range of applications. The simultaneous exploration of these two
processes is one of the main driving factors for the rapid development of joint modelling [1, 2].

Despite consistent advancements in joint modelling over the last decade, the majority of mod-
els maintain the assumption of normality for the random terms. Such assumptions are greatly
and negatively impacted by the presence of outliers - individuals who are not typical of the
population (b-outlier) or observations that outlie from an individual’s usual trend line over
time (e-outlier). This research will advance robust joint modelling methodology - the use of
t-distributional assumptions for the random terms to accommodate and down weigh the bias
and inefficiency caused by longitudinal outliers [3, 4].

Whilst such models can be utilised in a variety of applications, they are commonly applied
in a medical context with clinicians interested in the factors that influence patients’ changing
biomarkers and how this impacts their survival. However, patients typically take time to sta-
bilise and adjust to new treatments. This period of adjustment means they are more prone
to outlying responses early in their treatment regime, with that changing as time progresses.
In medicine, this is known as the “heterogeneity of treatment effects” and is an important
concept in clinical practice that should therefore be reflected in statistical literature [5].

Recent work has focused on this, developing methods to better represent time-varying out-
lier impacts [6]. In doing so, this work has highlighted the detrimental impact of incorrectly
modelling such scenarios on our ability to fully understand how factors impact the survival
of individuals. This PhD will advance that work further, refining what has been investigated
to date and exploring other avenues to advance robust joint modelling to better represent
how parameters are likely to vary as time progresses. Each avenue has the great potential to
significantly impact this field of research and the analysis of this type of real world data.

For further details about the project, please contact the primary supervisor.
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