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D. TBI, Medical Conditions, and Sensory Disorders
[bookmark: _Hlk14772046]Key Findings 
1. TBI, Stroke, and Cardiovascular Disease. LIMBIC-CENC researchers have identified that TBI is associated with an increased risk of all stroke. 1,2 Risk of stroke is highest in the first year post-TBI and remains elevated for 10+ years.1 There is a higher risk of hemorrhagic versus ischemic stroke after TBI.1 Veterans who sustained moderate-severe TBI are twice as likely to have a stroke than those with no TBI; Veterans who sustained mTBI are about 50% more likely to have stroke.1 Prevalence of cardiovascular disease is higher in Veterans with TBI compared to no TBI.2-5
2. TBI and Epilepsy. TBI is associated with an increased risk of epilepsy, is strongest in Veterans with moderate-severe TBI, and is present in Veterans with mTBI.5-7 
3. TBI and Pituitary Disorders. LIMBIC-CENC research did not find mTBI to be a risk factor for pituitary disorders, i.e., growth hormone deficiency, hypothyroidism, or male hypogonadism.8
4. [bookmark: _Hlk19011337]TBI, Dizziness, and Balance. LIMBIC-CENC researchers have identified that TBI increases the risk for dizziness, vestibular dysfunction, and balance impairments.9-12 The association between all three conditions was strongest in Veterans with moderate-severe TBI, but still present for mTBI.9, 11 As many as 40% of Veterans with post-mTBI dizziness may continue to have symptoms for years; predictors of poor dizziness prognosis include  PTSD or hearing loss diagnoses, abnormal vestibular function, increased age, identification as a  Black Veteran, and high school education level.11 Service Members and Veterans with 3+ mTBIs had a small but important decrease in balance performance on computerized posturography.12, 13 In addition to prior mTBI, pain has a strong relationship with poorer balance performance.12 Using diagnostic approaches that disrupt sensory inputs may help unmask balance deficits in Service Members and Veterans with mTBI.12, 14
5. MTBI and Balance Phenotypes. There is an interaction effect between number of mTBIs sustained and impairment of vision, vestibular or proprioception systems, that is associated with lower scores on dynamic posturography tests.15 In Service Members and Veterans with mTBI, 8 heterogeneous phenotypes of balance control with varying combinations of intact or impaired visual, vestibular and proprioception were identified.15 Overall findings indicated that all mTBI-related balance dysfunction does not cleanly fall under a vestibular dysfunction umbrella.15
6. TBI and Hearing. LIMBIC-CENC researchers have identified that TBI increases the risk of hearing loss and tinnitus and was strongest in Veterans with moderate-severe TBI and blast-related TBI.16, 17 Veterans with tinnitus diagnoses have higher rates of mental health diagnoses, including anxiety, depression, and substance use disorders, and higher annual health care utilization than those without tinnitus.18
7. TBI, Cannabis Use Disorder (CUD), and Cognitive Disorders. Progression to cognitive disorder was highest among those with a history of TBI and concomitant CUD followed by those with TBI only, and then CUD only compared to those without a TBI or CUD diagnosis.19
Clinical Impact
· Policy to Increase Stroke Monitoring. The associations between all severity-TBI and increased stroke risk are concerning and provide evidentiary support for policies to heighten monitoring of Veterans with a moderate-severe TBI history for traditional stroke risk factors. Future LIMBIC-CENC research using the PLS’ longitudinal follow-up data will identify subgroups of high risk mTBI Veterans who require early monitoring and intervention for stroke.
· Epilepsy Treatment. Except for penetrating TBI, routine prophylaxis with antiepileptic medication for epilepsy is not warranted after TBI of any severity.
· Pituitary Disorder Screening. LIMBIC-CENC research suggests that presence of mTBI should not be a risk consideration for hypogonadism, hypothyroidism, and growth hormone deficiency.
· Increased Understanding of TBI and Balance Pathophysiology. Our LIMBIC-CENC PLS research confirms that balance performance is a delicate and complex process controlled by brain networks that integrate and process multiple afferent and efferent pathways. Pain can also disturb pathways through a number of potential central or peripheral mechanisms. There is an apparent cumulative ‘dose effect’ of repetitive mild TBI on balance performance that may impact treatment requirements and lengthen the recovery course. 
· TBI and Balance Recommendations. Our LIMBIC-CENC PLS findings suggest that use of balance diagnostics that disrupt sensory inputs, particularly vision, may lead to more efficient and effective diagnosis and treatment of balance disorders. Clinicians treating Service Members and Veterans with a TBI history should address pain before and during vestibular rehabilitation or other balance-related interventions. The further development and validation of TBI and balance phenotypes that include sensory impairments and pain will lead to vestibular rehabilitation protocols tailored to each individual's balance phenotype.
· TBI and Hearing Loss Recommendations. Our LIMBIC CENC findings on the frequent co-diagnosis of tinnitus, TBI, and hearing loss and increased risk of mental health disorders extend the current clinical research literature. These findings can improve the strength of evidence and recommendations for coordinated TBI, tinnitus/hearing loss, and mental health service care for Service Members and Veterans in future VA-DOD mTBI and hearing loss CPGs.
· Brain Health and Wellness Tool. LIMBIC-CENC findings on preventable behavioral health risk factors after TBI, synthesized with the current research literature, led to the development, testing, and release of the LIMBIC-CENC a brain health and wellness survey that generates personalized recommendations to support Service Members and Veterans efforts to identify and self-manage their health-related risk factors after TBI. The LIMBIC-CENC’s Brain Health and Wellness Video Series complements the survey tool and provides a series of 4-minute primers on how to identify, prevent or self-manage TBI and common symptoms that can impact function and quality of life.
Primary Knowledge Translation Products
· LIMBIC-CENC provides a repository of information on TBI and Medical Conditions for SMs, Vs and Families , Sensory Function and TBI for Service Members, Veterans and Families, TBI and Medical Conditions for Clinicians and Sensory Function and TBI for Clinicians.
· The Abstract Veterans TBI Health and Outcomes Podcasts provide evidence-informed and real world patient, family and clinician perspectives on self-managing TBI and related health conditions.
· LIMBIC-CENC’s Brain Health and Wellness Video Series provides a 4 minute primer on how to identify, prevent or self-manage TBI and Hearing Loss, Hypertension, Diabetes, and Obesity, Activity, and Nutrition.
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