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My long-term career goal is to conduct innovative research on traumatic brain injury (TBI) and repetitive head impact (RHI) 
that benefits the public and contributes to scientific and clinical advances at local, national, and international levels. 
Influenced by my training as a clinical neuropsychologist and specialized training in advanced non-invasive neuroimaging, 
my interdisciplinary research uniquely bridges a gap between cutting-edge neuroimaging techniques and clinical 
neuropsychology to increase both scientific and clinical understanding of: (i) the neurobiological and neuropsychological 
effects of TBI at different developmental stages across the lifespan; (ii) the short- and long-term neural plasticity or 
degenerative changes that occur after TBI; (iii) whether advanced neuroimaging metrics can detect (inform diagnosis), 
predict outcomes, and relate to recovery trajectory in patients with TBI; (iv) how therapeutic intervention and 
rehabilitation techniques influence outcomes in TBI; (v) the biological, psychological, and social determinants of health 
that influence neural and clinical outcomes in TBI/RHI, including systemic (e.g., racial discrimination) and health (e.g., 
medical access) inequities. In addition to these broad themes, my research efforts also include the advancement of 
research methodology in the field of TBI, and the application of advanced neuroimaging and neuropsychology to study 
unique clinical populations. My research to date has addressed these clinical and scientific knowledge gaps as follows:  

Clinical Utility of Advanced MRI: I have provided evidence that advanced MRI techniques can enhance clinical detection 
and prognostication in combat Veterans, collegiate and professional athletes, and children with mild TBI/RHI (Ware, 
Biekman, et al., 2019; Ware, Goodrich-Hunsaker, et al., 2020; Ware, Shukla, et al., 2020; Shukla, Ware, et al., 2021,; Ware, 
et al., 2022; Ware, Onicas et al., 2023; Onicas, Ware, et al., 2024; Onicas, Deighton, … & Ware, 2024; Ware, Yeates, et al., 
2023). The overall pattern of my neuroimaging results is indicative of inefficient long-range and between-network 
communication, suggesting the recruitment of neural compensation mechanisms, with preserved communication among 
regions within local, specialized brain networks after mild TBI/RHI. My published studies also collectively identified that 
differences in trajectories of brain structure and function are moderated by time post-injury, persistent symptom status, 
age at injury, and biological sex, suggesting that mild TBI should be conceptualized within a developmental biopsychosocial 
framework. These findings, with most being based on large representative samples, offer novel insight about the 
longitudinal effects of TBI on the brain and help to resolve some highly contentious inconsistencies that exist across 
published neuroimaging studies (e.g., identified important biopsychosocial moderators of neural and clinical recovery).  

Clinical Phenotype: My research has addressed the modal clinical profile or phenotype of concussion, which is not known. 
I have directly addressed the general lack of information about the risk, incidence, presentation, and stability across time 
of common clinical outcomes in several studies. For instance, my results suggest that posttraumatic headache onset may 
be specific to concussion and is an important clinical consideration when assessing recovery status in children with mild 
TBI (Marbil, Ware, et al., 2023; Marbil, … & Ware, 2025). Similarly, I led a recent study that showed that initial deficits in 
cognition were generally modest, with low risk of clinical or prolonged impairment in adolescents relative to younger 
(school-aged) children (Lee, …, & Ware, in press). Finally, in a study of acute and later post-injury emotional functioning 
that I led as senior author, increased mood difficulties occurred immediately following mild TBI and predicted later 
emotional dysfunction in children (Shepard, Lee, … & Ware, under revision, Pediatrics). This highlights the importance and 
feasibility of assessing mood in the emergency department using brief measures. 

Methodology: My research has advanced scientific methodology in the fields of neuroimaging in children and in lifespan 
TBI/RHI. I examined the influence of demographic (i.e., age and sex) and injury characteristics on in-scanner head motion 
during structural MRI acquisition, which can distort the image and bias quantitative estimates of brain tissue, in children 
with mild TBI or orthopedic injury as compared to typical development (Ware, Shukla, et al., 2022). The results have 
implications for the reliability of structural MRI results and highlight the importance of considering motion artifacts in 
studies of pediatric mild TBI. I also investigated ways to reduce the effects of multiple sites and MRI scanners on structural 
connectome (i.e., graph theory; Onicas, Ware, et al., 2022) and spectroscopy MRI metrics (Bell, Godfrey, Ware, Yeates, & 
Harris, 2022); these studies have significant implications for the growing number of large, multisite research collaborations 
in mild TBI (e.g., ENIGMA, A-CAP, CARE) and normal populations (e.g., Human Connectome Project, ABCD). Additionally, I 
have investigated the appropriateness of different, commonly included comparison groups (e.g., healthy, orthopedically 
injured) in neuroimaging studies of mild TBI (Ware et al., 2022; Wilde, Ware, et al., 2019). The results suggest that mild 
orthopedic injury offers a more conservative comparison than uninjured, typical development for structural neuroimaging 
research in mild TBI. Moreover, my previous and current research collectively indicates that the neurobiology of mild TBI 
and orthopedic (extracranial) injury is similar, especially post-acutely, but differs from typical development. This raises 
many unanswered questions about the predisposing factors that increase risk of childhood injury, and the potential 
neurobiological effects (e.g., neuroinflammation; neurobiological effects of pain) of systemic injury more generally. I will 
address these issues in future prospective, longitudinal studies by examining MRI assessment data in relation to markers 
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of neuroinflammation (e.g., measured from blood serum biomarkers) in patients with mild TBI or orthopedic injury.   

Risk of Neurodegeneration After RHI: I have studied outcomes in RHI in adolescent, collegiate, and retired professional 
athletes (Wilde, Hunsaker-Goodrich, Ware, et al., 2019). I conducted the first diffusion MRI study of the relation of 
repetitive SRC to psychiatric difficulties in retired professional boxers; my findings have significant clinical implications 
given that this population is at high risk for depression and suicide (Ware, Wilde, et al., 2018). This research has informed 
my current research aims.  

Current and Future Research: Currently, my main research focus includes longitudinal neuroimaging studies of brain and 
clinical outcomes in TBI/RHI. As an Assistant Professor at Georgia State University, I completed the Atlanta Fighter Study, 
a funded (internal) longitudinal case control pilot study of the effects of RHI in asymptomatic early-to-middle-aged athletes 
(i.e., amateur and professional combat sport athletes and noncontact sport athletes). The Atlanta Fighter Study seeks to 
track brain and cognitive health across time in early-to-middle adulthood to identify age-related changes and to 
characterize risk of neurodegeneration following RHI. For this study, I am acquiring neuropsychological, emotional, 
vestibular, biopsychosocial, fluid and genetic biomarkers, and multimodal noninvasive MRI data. The high-dimensional 
dataset will permit excellent characterization of RHI during early-to-middle adulthood in asymptomatic individuals. The 
longitudinal nature of the study also will enable me to investigate whether and when changes occur more readily after RHI 
to identify risk of neurodegeneration and its progression in RHI. Between November 2023 and June 2025, students in my 
lab at Georgia State University successfully enrolled and completed 2 study visits for 78 athletes (48 fighters/30 noncontact 
sport athletes). Importantly, we collected data in 7 female fighters, a largely understudied population in the field to date.  

Since joining the University of Utah faculty, I was awarded a $5,000 award from the CTSI to fund the creation of a digital 
archive of my database for the Atlanta Fighter Study. The digital database has been built, and I have 2 part-time research 
assistants double-entering clinical and demographic data. I anticipate that data entry for the entire study will conclude in 
the Fall 2026 semester. I will rely on the database to conduct the following research investigations:  

Risk of Neurodegeneration in RHI: My preliminary data suggests that age-related declines in brain health, 
indexed using advanced MRI metrics, and cognition emerge during early-to-middle adulthood following RHI. 
Females show a more exaggerated change than males after RHI. This highlights the need for additional research 
that includes females to examine sex differences in outcomes following RHI.  
The Blood-Brain Barrier in TBI/RHI: The blood-brain barrier (BBB) plays an important role in brain health and is implicated 
as a promising biomarker for neurogenerative declines in other neurological populations (e.g., dementia). As part of the 
Atlanta Fighter Study, I used a recently developed noninvasive MRI sequence to investigate blood-brain barrier integrity. I 
aim to conduct a highly novel investigation of the blood-brain barrier and its relationship to brain health (based on 
objective brain metrics and blood-brain biomarkers) and clinical outcomes in RHI. This study could yield important 
information about the neuropathological effects that could lead to neurodegeneration following high exposure to RHI. My 
future research will help to determine the role of the BBB and neurovascular unit in white matter microstructure alterations 
in TBI/RHI. Results based on data collected to date are informing an R01 proposal that I plan to submit in August 2027 and 
was used as pilot data for a recently awarded R01-equivilent grant by the CIHR that I am a co-investigator on (PI: Ledoux).  

Biological, Psychological, and Social Determinants of Health: My prior findings increased knowledge about the 
biopsychosocial factors that influence neurological, neuropsychiatric, and neurocognitive outcomes following TBI in 
contact sport athletes with histories of RHI. The Atlanta Fighter Study permits examination and identification of social 
determinants of health in active athletes who represent health disparity populations. This includes perceived racial bias, 
lifetime exposure to trauma, health insurance status, and health access, among others. My hope is that this data will allow 
me to increase understanding about important moderators of outcomes in TBI/RHI that will inform future research focused 
on marginalized populations.  

I am currently preparing an R01 based on the Atlanta Fighter Study results that I plan to submit to NIH in June 2027. I also 
plan to apply for foundation funding in the upcoming academic year (e.g., Brain Injury Association Seed Grant; National 
Academy of Neuropsychology Pilot Study Funding). My departmental research mentor and I have identified potential 
internal funding mechanisms to support additional pilot research. Specifically, a pilot study that I am currently developing 
that applies the noninvasive blood-barrier scan to study the blood brain barrier in pediatric mild TBI that will occur with 
collaborators at Primary Children’s Hospital and in the TBI and Concussion Center (Department of Neurology).  

 


