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ABSTRACT

Mild traumatic brain injury (mTBI) is a complex injury associated with a myriad of effects
on cognitive, psychological, and brain health. The effects are transient for some but may cause
prolonged symptoms that impact quality of life in others. Individual factors (e.g., age, sex, mental
health status) contribute to this diversity in symptoms and outcomes, making it challenging to
predict individual prognosis. Thus, it is crucial to incorporate this heterogeneity into research to
develop personalized care for individuals with mTBI. The goal of this dissertation was to examine
how age, sex, and mental health contribute to the heterogenous chronic and long-term cognitive,
psychological, and neural outcomes following mTBI. Health behaviors and mental health were
examined in healthy collegiate athletes to demonstrate the importance of examining behaviors and
symptoms in uninjured individuals. Multivariate associations between aggressive behaviors, alcohol
use, and fatigue with stress and psychological distress were shown, with unique patterns for
females, suggesting that premorbid behaviors and mental health may complicate interpretation of
mTBI outcomes. This dissertation research also examined long-term alterations to brain structure
and function dependent on cognitive performance and age at the time of injury. Specifically,
collegiate athletes with mTBI history showed stronger but variable relationships between cognitive
performance and white matter organization, which was not found in collegiate athletes without
mTBI history. Using resting state functional connectivity in civilian TBI patients, greater age at the
time of injury was shown to attenuate neural functional recovery from mTBI and more severe
injuries. These findings showed that individual factors aid in understanding the nuances of long-
term neural patterns. Finally, to assess the influence of comorbid psychiatric conditions (e.g., post-
traumatic stress disorder [PTSD]) on chronic outcomes following mTBI, neuropsychological and
neuroimaging profiles were examined in military personnel. The neuropsychological measures
demonstrated greater sensitivity than whole brain neuroimaging measures in identifying distinct
symptom profiles of comorbid mTBI and PTSD, underscoring the enhanced heterogeneity that
comorbid mental health conditions add to mTBI outcomes. Overall, this dissertation research
demonstrates that synthesizing multiple individual factors can improve prediction of prognosis and
recovery from mTBI, which is a crucial step toward improving clinical outcomes.



