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Learning Objectives:

1. How is traumatic brain injury (TBI) defined and diagnosed by VA in the clinic
2. Relationship of TBI to other mental health conditions (depression, suicide 

attempts and fatalities, and dementia) among Veteran populations. 

3. Relationship of Military Exposures to TBI and related co-morbidities



VA Diagnostic Approach

• Both the VA TBI screening instrument and Comprehensive TBI Evaluation define TBI as 
an index event, either self-reported or witnessed.

• Screening is 4-question survey; positive response to all 4 questions = positive screen.  

• Comprehensive evaluation is an evaluation by medical provider (physician, PA, Nurse 
Practitioner) to include 22-item neurobehavioral symptom inventory, comprehensive 
history, consultation as appropriate to specialists to address symptoms/complaints.

• Without an affirmative answer for a potential TBI index event on the screen, a 
comprehensive evaluation will not be requested for the Veteran.

• The latest VA/DoD Clinical Practice Guidelines (2021) suggests additional research to 
determine if repeated low-level blast exposures lead to TBI symptoms.
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Diagnostics: VA-DoD Clinical Practice Guidelines for mTBI (2021)

• A traumatic brain injury (TBI) is defined as a traumatically induced structural injury and/or physiological disruption of brain 
function as a result of an external force. It is diagnosed by new onset or worsening of at least one of the following clinical 
signs immediately following the event: 

• Any period of loss of or a decreased level of consciousness 

• Any loss of memory for events immediately before or after the injury (post-traumatic amnesia) 

• Any alteration in mental state at the time of the injury (e.g., confusion, disorientation, slowed thinking, alteration of consciousness/mental state) 

• Neurological deficits (e.g., weakness, loss of balance, change in vision, apraxia, paresis/plegia, sensory loss, visual-spatial neglect, aphasia) that may or may 
not be transient 

• An intracranial lesion

• External forces may include any of the following events: the head being struck by an object, the head striking an object, 
the brain undergoing an acceleration or deceleration movement without direct external trauma to the head, a foreign 
body penetrating the brain, forces generated from events (e.g., a blast or explosion), or other forces

• The above criteria define the event of a TBI. Not all individuals exposed to an external force will sustain a TBI, but any 
person who has a history of such an event with immediate manifestation of any of the above signs and symptoms can be 
said to have had a TBI.

• No other diagnostic is recommended.
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Current Number of Veterans with a Confirmed TBI Diagnosis Using 
the TBI Screen and Comprehensive TBI  Evaluation
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VHA TBI Numbers

CTBIE Designation Number of Veterans

Number of Screens 1,704,154

Number of Previous 
Positive Diagnosis

100,220

Number of Positive 
Screens

306,913

Completed 
Comprehensive Exams

175,934

Positive for TBI Exams 107,474

Total Confirmed TBIs 207,694

Approximately 62% of Veterans utilize VA for healthcare.



Overlap of Chronic TBI Symptoms and Mental Health Conditions
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Weis CN, Webb EK, deRoon-Cassini TA, Larson CL. Emotion Dysregulation Following Trauma: Shared Neurocircuitry of 
Traumatic Brain Injury and Trauma-Related Psychiatric Disorders. Biol Psychiatry. 2022 Mar 1;91(5):470-477.



Association of TBI With Depression Status

Value of outcome variable
Overall,

N = 1,633a
No TBI,
N = 326a

mTBI,
N = 1,307a

Depression
Negative 468 (29%) 143 (44%) 325 (25%)
Positive 1,156 (71%) 181 (56%) 975 (75%)
Missing 9 2 7

Gender
Male 1,425 (87%) 257 (79%) 1,168 (89%)
Female 208 (13%) 69 (21%) 139 (11%)

Age category
,25 30 (1.8%) 5 (1.5%) 25 (1.9%)
25–39 881 (54%) 183 (56%) 698 (54%)
40–49 444 (27%) 81 (25%) 363 (28%)
50–64 259 (16%) 50 (15%) 209 (16%)
65+ 14 (0.9%) 5 (1.5%) 9 (0.7%)

Missing 5 2 3
Race/ethnicity
Non-Hispanic White 929 (61%) 163 (53%) 766 (63%)
Other 595 (39%) 144 (47%) 451 (37%)
Missing 109 19 90

Population type
Veteran/military 1,633 (100%) 326 (100%) 1,307 (100%)
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O’Neil, M. E., Krushnic, D., Clauss, K., Baker-Robinson, W., Hannon, S., Cameron, D. C., Cook, L., Niederhausen, M., Kaplan, J., & Brenner, L. A. (2024). Harmonizing federal interagency 
traumatic brain injury research data to examine depression and suicide-related outcomes. Rehabilitation Psychology. Advance online publication.

TBI Severity, Depression Status, and Demographic Characteristics of Participants From Two Studies 
Included in Comparative Analyses (Mac Donald et al., 2019; Walker et al., 2016)



Long-term Risk of TBI to Brain and Mental in Veterans: Suicide 

Howard et al., JAMA Network Open. 2022;5(2):e2148150. doi:10.1001/jamanetworkopen.2021.48150
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Suicide Completion



Cumulative Incidence of Dementia by Traumatic Brain Injury (TBI) Severity
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TBI: Event vs Exposure

• Events can be exposures that occur repetitively over a lifetime, e.g., 
child abuse, contact sports, altercations, military service, assaults, or 
accidents.

• Alternatively, military exposures that are repetitive, subclinical 
injuries to the brain can accumulate over time without acute 
presentation of symptoms, e.g., loss of consciousness or alteration of 
consciousness.

• Focus of research has been on event-based TBI; however recent 
media reports have increased awareness of TBI from culminative 
military exposures. 
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Types of Combat and Occupational Blast Exposures
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Combat Occupational



Raising Awareness to the Clinical Community
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Prevalence in Service members and Veterans

• 98+ Military Occupational Specialty designations are considered to be 
at risk for occupation-related blast exposure.

• VA epidemiologists are collaborating with their DoD counterparts to 
get an estimate of the number at risk.

• The estimate of the potential number of Veterans who have been 
affected will provide the scope of the problem that may be 
encountered currently and into the future.
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Cerebrovascular Effects of Blast Exposure

• Additional to the injury and 
dysfunction of neurons, various 
cerebrovascular pathologies are 
also present

• Loss of coupling of vasoreactivity 
to neuronal activity

• Aberrant neovascularization
• Dysfunctional  blood-brain 

barrier  
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Kilgore, M.O.; Hubbard, W.B. Effects of Low-Level Blast on Neurovascular Health and Cerebral Blood Flow: Current Findings and Future Opportunities in Neuroimaging.Int. J. Mol. Sci. 2024, 25, 642.



Long-term Cerebrovascular Disruption 
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• Local inflammation 
associated with vascular 
degeneration may be 
due to elevated 
permeability of the 
blood–brain barrier.

• Blood-Brain Barrier 
dysfunction could lead to 
greater influx and less 
efflux of toxins from the 
environment

Gama Sosa et al. acta neuropathol commun (2021) 9:167 https://doi.org/10.1186/s40478-021-01269-5



Multi-system Effects of Both TBI and Military Exposures
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Ferguson, S., McCartan, R., Browning, M. et al. Impact of gulf war toxic 
exposures after mild traumatic brain injury. acta neuropathol commun 
10, 147 (2022).

• Gulf War Veterans, GWVs, show damage in all three of 
these areas. The consequences of such damage will 
not necessarily be limited to the area first affected by 
the chemical or biological insult.

• Post 9/11 Veterans with diagnosed TBI also have 
multisystem conditions that include neurobehavioral, 
immune, and endocrine.
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