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Objective
Describe lifetime history of TBI in Army Active Duty Soldiers 

returning from deployment to Afghanistan and/or Iraq



• Soldiers recruited from 2 U.S. Army bases between 2009 
and 2014

• Warrior Strong TBI screen determined positive/negative 
TBI screen (Brief Traumatic Brain Injury Screen; BTBIS +/-)
• TBI positive screen Soldiers preferentially invited to participate

• Following enrollment, Soldiers were interviewed using the 
Ohio State Traumatic Brain Injury Identification Method 
(OSU TBI-ID)

Methods & Materials



Brief Traumatic Brain Injury Screen (BTBIS) 



Participant 
Characteristics



Table 1. Demographics Characteristics

Characteristic
Total Sample with 

History of TBI (n=1,060) BTBIS +/OSU + 
(Person n=505)

BTBIS -/OSU + 
(Person n=555)

Age at Assessment 26.9 (6.0) 26.8 (6.1) 27.0 (5.8)
Site

Fort Carson 564 (53%) 308 (61%) 256 (46%)
Fort Bragg 496 (47%) 197 (39%) 299 (54%)

Sex
Male 1001 (94%) 475 (94%) 526 (95%)
Female 59 (6%) 30 (6%) 29 (5%)

Race/Ethnicity
Caucasian 736 (69%) 365 (72%) 371 (67%)

African American 94 (9%) 34 (7%) 60 (11%)

Hispanic 131 (12%) 57 (11%) 74 (13%)

Multiple/Other 99 (9%) 49 (10%) 50 (9%)
Number of Deployments

Mean (SD) 1.9 (1.0) 1.9 (1.0) 1.9 (1.0)
Median (Range) 2 (1-4) 2 (1-4) 2 (1-4)



Participant Level Data 
Total 

Sample
BTBIS +/OSU 

+
BTBIS -/OSU 

+
Characteristic n (%)

Number of 
Reported TBIs

1 432 (41%) 161 (32%) 271 (49%)
2 252 (24%) 112 (22%) 140 (25%)
3 169 (16%) 100 (20%) 69 (12%)
4 100 (9%) 58 (11%) 42 (8%)
5 51 (5%) 35 (7%) 16 (3%)

6+ 56 (5%) 39 (8%) 17 (3%)

Many who screened negative for TBI had a positive lifetime history of TBI



Lifetime TBI’s

BTBIS +/OSU + (Person n=505) 2.7 (mean)

BTBIS -/OSU + (Person n=555) 2.0 (mean)

Total Sample (Person n = 1060) Median for both groups was 2



Participant Level Data 
Total Sample BTBIS +/OSU + BTBIS -/OSU +

Characteristic Median (Range) or n (%)
Age at First TBI 17 (1-45) 19 (1-45) 16 (3-43)
Years since First TBI 8 (0-43) 6 (0-42) 9 (0-43)
Age at Last TBI 23 (3-51) 24 (8-51) 21 (3-45)
Years Since Last TBI 1 (0-43) 0 (0-40) 4 (0-43)
Had a Deployment-
related TBI

624 (59%) 448 (89%) 176 (32%)

Most Severe Injury was 
Moderate or Severe

59 (6%) 26 (5%) 33 (6%)

Average Age at Time of 
Moderate/Severe TBI

16 (3-42) 17.5 (6-42) 14 (3-25)



Deployment TBIs



Total Sample BTBIS +/OSU+
(Injury n=718)

BTBIS -/OSU +
(Injury n=252)

Characteristic Count (Percent)

Moderate or Severe Severity
4 (Less than 

1%)
3 (Less than 1%) 1 (Less thank 1%)

Mechanism of Injury

Blast 684 (71%) 495 (69%) 189 (75%)
Fall 84 (9%) 64 (9%) 20 (8%)

Assault 16 (2%) 14 (2%) 2 (1%)
Self-inflicted violence 0 (0%) 0 (0%) 0 (0%)

Sports 19 (2%) 14 (2%) 5 (2%)
Transportation 40 (4%) 29 (4%) 11 (4%)

Other 127 (13%) 102 (14%) 25 (10%)
Missing 0 (0%) 0 (0%) 0 (0%)

Medical Attention

Hospitalized 52 (5%) 40 (6%) 12 (5%)
ER or Combat Medic 127 (13%) 106 (15%) 21 (8%)

Doctor’s office, clinic or 
battalion aid

123 (13%) 99 (14%) 24 (10%)

Other healthcare provider 330 (34%) 255 (36%) 75 (30%)
None 328 (34%) 214 (30%) 114 (45%)

Missing 10 (1%) 0 (0%) 6 (2%)

Injury Level Data 



Non-Deployment TBIs



Total Sample
BTBIS + / OSU +

(Injury n=650)
BTBIS - / OSU+
(Injury n=872)

Characteristic Count (Percent)
Moderate or Severe Severity 58 (4%) 24 (4%) 34 (4%)

Mechanism of Injury

Blast 10 (1%) 5 (1%) 5 (1%)
Fall 333 (22%) 132 (20%) 201 (23%)

Assault 174 (11%) 81 (12%) 0 (0%)
Self-inflicted violence 2 (0%) 2 (0%) 93 (11%)

Sports 579 (38%) 237 (36%) 342 (39%)
Transportation 280 (18%) 126 (19%) 154 (18%)

Other 141 (9%) 66 (10%) 75 (1%)
Missing 3 (0%) 1 (0%) 2 (0%)

Medical Attention
Hospitalized 142 (9%) 65 (10%) 77 (9%)

ER or Combat Medic 384 (25%) 164 (25%) 220 (25%)
Doctor’s office, clinic or battalion 

aid
96 (6%) 36 (6%) 60 (7%)

Other healthcare provider 256 (17%) 116 (18%) 140 (16%)

None 627 (41%) 263 (40%) 364 (42%)
Missing 17 (1%) 6 (1%) 11 (1%)

Injury Level Data 



Lifetime TBIs





• Data suggests that Service Members often have a history 
of TBI prior to entering military service

• Screening negative for history of TBI (deployment-related) 
does not mean that you have a negative TBI history 
(lifetime)

• Those who report a recent TBI are likely to have a poorly 
documented history of prior TBIs - which may impact 
thinking about recovery time

Conclusions





Increased Rates of Mental Health Conditions in those with mTBI

1 year post injury:
• 31% reported psychiatric disorder
• 22% developed new psychiatric 

disorder

Most common new psychiatric 
disorders:

• Depression (9%)
• Generalized anxiety disorder (9%)
• Posttraumatic stress disorder 

(6%)
• Agoraphobia (6%)



TBI and Depression



During the first year after TBI, 297 
of 559 patients (53.1%) met criteria 
for MDD at least once. The point 
prevalence of MDD was highest the 
first month after TBI. 



Date of download:  3/5/2013 Copyright © 2012 American Medical 
Association. All rights reserved.

From: Rates of Major Depressive Disorder and Clinical Outcomes Following Traumatic Brain Injury

JAMA. 2010;303(19):1938-1945. doi:10.1001/jama.2010.599

Postinjury rate is the proportion of cases ascertained with major depressive disorder for the first time after traumatic brain injury at
each assessment. The values underestimate the true rates because not all participants were assessed at each time. Error bars 
indicate 95% confidence intervals.

Figure Legend:

During the first year 
after TBI, 297 of
559 patients (53.1%) 
met criteria for
MDD at least once. The 
point prevalence of 
MDD was highest
the first month after 
TBI.



Minor depression is diagnosis when 2-4 symptoms of depression persist for  at least 2 weeks 

“For clinicians involved in TBI rehabilitation, 
the incidence of minor as well as major 
depression observed in this study highlights the 
importance of assessing, treating, and
(ideally) preventing depression.”



“3/4 of those with MDD 
at year 1 experienced 

clinically significant 
symptoms at year 2”

“…for those with depression at 
year 1 worsening at year 2 was 

associated with poor social 
support…pre-injury mental health 

issues including SA”



TBI and PTSD



Attentional 
problems

Depression

Flashbacks

Nightmares

Anxiety

PTSD

Dizziness

TBI

Headaches

Irritability



 

 

March 2004 July 2004 November 2004 March 2005 July 2005 November 2005 March 2006 July 2006 
 

Diagnosed 
with PTSD 
and receives 
treatment 
(medication) 
 

Sustained  mild 
blast TBI with 
mTBI 
symptoms 
(headache, 
irritability, etc) 

Deployed to 
Iraq 

Exposed to 
traumatic 
stressor 

Re-
deployed 
to Iraq 

Return to the United 
States 
Still experiencing mTBI 
related symptoms which 
seem to be getting worse 
 
Screens negative for PTSD 
 

Suicide 
Attempt 

Case Example: mTBI and PTSD



Increased Rates of PTSD in those with Mild TBI

“Patients with mild TBI 
were twice as likely to 

develop PTSD [or other 
anxiety disorders]…”

“Mild traumatic brain injury (i.e., 
concussion) occurring among soldiers 
deployed in Iraq is strongly associated 

with PTSD…”



Increased Symptoms with TBI + PTSD

“In Soldiers with histories of 
physical injury, mTBI and PTSD 
were independently associated 
with PC symptom reporting. Those 
with both conditions were at 
greater risk for PC symptoms than 
those with either PTSD, mTBI, or 
neither.”



Symptom-Exposure:  Any Symptoms (n = 389)
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Symptom-Exposure:  Headache (n = 204)
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Symptom-Exposure: Dizziness (n = 51)
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Symptom-Exposure:  Memory Problems (n = 154)
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Symptom-Exposure: Balance Problems (n = 62)
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Symptom-Exposure: Irritability (n = 215)
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TBI and Suicide









TBI and Suicide - Articles in Medline 
(1985 to 2014)



Self-Directed Violence Classification System 

Google: Rocky Mountain MIRECC and SDVCS



Type Sub-Type Definition Modifiers Terms

Thoughts

Non-Suicidal 
Self-Directed 

Violence 
Ideation

Self-reported thoughts regarding a person’s desire to engage in self-inflicted 
potentially injurious behavior. There is no evidence of suicidal intent.

For example, persons engage in Non-Suicidal Self-Directed Violence Ideation in 
order to attain some other end (e.g., to seek help, regulate negative mood, punish 
others, to receive attention).

N/A •Non-Suicidal Self-Directed Violence Ideation

Suicidal
Ideation

Thoughts of engaging in suicide-related behavior.

For example, intrusive thoughts of suicide without the wish to die would be 
classified as Suicidal Ideation, Without Intent.

•Suicidal Intent
-Without
-Undetermined
-With

•Suicidal Ideation, Without Suicidal Intent
•Suicidal Ideation, With Undetermined             
Suicidal Intent

•Suicidal Ideation, With Suicidal Intent

Behaviors

Preparatory

Acts or preparation towards engaging in Self-Directed Violence, but before potential for 
injury has begun. This can include anything beyond a verbalization or thought, such as 
assembling a method (e.g., buying a gun, collecting pills) or preparing for one’s death by 
suicide (e.g., writing a suicide note, giving things away). 

For example, hoarding medication for the purpose of overdosing would be classified as 
Suicidal Self-Directed Violence, Preparatory. 

• Suicidal Intent
-Without
-Undetermined
-With

•Non-Suicidal Self-Directed Violence, Preparatory
•Undetermined Self-Directed Violence, 
Preparatory
•Suicidal Self-Directed Violence, Preparatory

Non-Suicidal
Self-Directed 

Violence

Behavior that is self-directed and deliberately results in injury or the potential for 
injury to oneself.  There is no evidence, whether implicit or explicit,  of suicidal 
intent. 

For example, persons engage in Non-Suicidal Self-Directed Violence in order         
to attain some other end (e.g., to seek help, regulate negative mood,            
punish others, to receive attention).

• Injury
-Without
-With
-Fatal

• Interrupted by  
Self or Other

•Non-Suicidal Self-Directed Violence, Without 
Injury
•Non-Suicidal Self-Directed Violence, Without 
Injury, Interrupted by Self or Other
•Non-Suicidal Self-Directed Violence, With Injury
•Non-Suicidal Self-Directed Violence, With Injury, 
Interrupted by Self or Other
•Non-Suicidal Self-Directed Violence, Fatal

Undetermined
Self-Directed 

Violence

Behavior that is self-directed and deliberately results in injury or the potential for 
injury to oneself.  Suicidal intent is unclear based upon the available evidence. 

For example, the person is unable to admit positively to the intent to die         
(e.g., unconsciousness, incapacitation, intoxication, acute psychosis,  
disorientation, or death); OR the person is reluctant to admit positively to          
the intent to die for other or unknown reasons. 

• Injury
-Without
-With
-Fatal

• Interrupted by  
Self or Other

•Undetermined Self-Directed Violence, Without 
Injury
•Undetermined Self-Directed Violence, Without 
Injury, Interrupted by Self or Other
•Undetermined Self-Directed Violence, With Injury
•Undetermined Self-Directed Violence, With 
Injury, Interrupted by Self or Other
•Undetermined Self-Directed Violence, Fatal 

Suicidal
Self-Directed 

Violence

Behavior that is self-directed and deliberately results in injury or the potential for 
injury to oneself.  There is evidence, whether implicit or explicit,  of suicidal intent. 

For example, a person with a wish to die cutting her wrist s with a knife would be 
classified as Suicide Attempt, With Injury.

• Injury
-Without
-With
-Fatal

• Interrupted by  
Self or Other

•Suicide Attempt, Without Injury
•Suicide Attempt, Without Injury, Interrupted by 
Self or Other
•Suicide Attempt, With Injury
•Suicide Attempt, With Injury, Interrupted by Self 
or Other
•Suicide



Seminal Article - Teasdale and Engberg 2001
• Individuals with concussions (n=126,114)
• Individuals with cranial fracture (n=7,560) 
• Individuals with cerebral contusion or 

intracranial hemorrhage (n=11,766) 

• “Standardized mortality rates, stratified 
by sex and age, showed that the 
incidence of suicide among the three 
groups was increased relative to the 
general population (3.0, 2.7, 4.1 
respectively).”

“The risk of suicide is constant, 
continuing for at least the 

maximum of 15 years follow-up.”



Systematic Review on Suicide Post-TBI



Systematic Review on Suicide Post-TBI



Suicide and TBI in Veterans
•Individuals who received care 
between FY 01 and 06

•Analyses included all patients
•with a history of TBI (n = 49, 626) plus 
a 5% random sample of patients 
without TBI (n = 389,053)

•Suicide - National Death Index (NDI) 
compiles death record data for all US 
residents from state vital statistics 
offices

•TBI diagnoses of interest were similar 
to those used by Teasdale and Engberg

Challenges associated with this type 
of research and need for 
collaboration  (~8 million records 
reviewed)



Suicide and TBI in Veterans
ICD-9 codes:

1) concussion (850), cranial
fracture—fracture
of vault of skull (800), fracture of 
base of skull (801), and other 
and unqualified skull fractures 
(803)
(2) cerebral laceration and 
contusion (851); subarachnoid,
subdural, and extradural 
hemorrhage after injury (852); 
other and unspecified 
intracranial hemorrhage after 
injury (853); and intracranial 
injury of other and unspecified
nature (854).

Cox proportional hazards survival models for time to 
suicide, with time-dependent covariates, were utilized. 
Covariance sandwich estimators were used to
adjust for the clustered nature of the data, with patients 
nested within VHA facilities. 





Suicide and Traumatic Brain Injury among 
Individuals Seeking Veterans Health 

Administration Services between Fiscal 
Years 2006 to 2015

Trisha A. Hostetter, M.P.H.1, Claire A. Hoffmire, Ph.D.1,2, Jeri. E. Forster, Ph.D.1,2, 
Rachel Sayko Adams, Ph.D., M.P.H.1, 3, Kelly A. Stearns-Yoder, M.A.1,2,4,                   

Lisa A. Brenner, Ph.D.1,2,4-6



Objectives 

• Examine the association between receiving a TBI 
diagnosis and subsequent risk of death by suicide among 
individuals who received Veterans Health Administration 
(VHA) care between fiscal years 2006 to 2015.

• Examine the association between TBI and suicide method 
(firearm versus other) among Veterans who used VHA 
services between fiscal years 2006 to 2015.



Study Methods & Design
Setting

• VHA
• Fiscal years 2006-2015

Participants
• Veterans with a TBI diagnosis during/prior to the study window plus a random sample of 

Veterans without a TBI diagnosis in their VHA medical record

Design
• Retrospective cohort

Data Analysis
• Cox proportional hazard models fit to examine the associations between TBI and suicide 

• Accounting for time-dependent measures, chronic conditions, and demographics 
for those with TBI compared to those without

• Additional models were fit to evaluate the impact of TBI severity as well as the 
cause specific hazard of suicide (suicide by firearms  vs  no suicide by firearms 
and suicide by non-firearm vs no suicide by non-firearms )

• For suicide decedents, logistic regression was used to analyze the relationship between 
TBI and suicide method



Death by suicide
• Captured with ICD-10 codes using data from the VA-Department of Defense 

Suicide Data Repository
• Classified by method of suicide

1. Firearm suicide
2. Suicide by other means

Main Outcome Measures



TBI status and TBI severity
• Captured using ICD-9 codes 
• TBI severity classified using ICD-9 codes

1. Mild TBI
2. Moderate/Severe TBI

Psychiatric conditions
• Captured using ICD-9 codes
• Depression or other mood disorders, bipolar disorder, psychotic disorder, 

posttraumatic stress disorder (PTSD), anxiety disorder, substance use disorder
Comorbid conditions

• Captured from electronic medical record using yearly calculations of the 
Charlson/Deyo Index

Other chronic conditions
• Captured from electronic medical record using ICD-9 codes
• Dementias, plegias/paralyses, epilepsy, nerve damage/neuropathies

Variable Definitions



Sample Demographics by TBI Status
Variable All 

(n = 1,403,249)
No TBI 

(n = 1,187,639)
Any TBI 

(n = 194, 337)
Age 
Median (range) 56 (18-100) 58 (18-100) 35 (18-100)

Gender 
% (n)

Male 92.8% (1,302,777) 92.7% (1,101,465) 93.4% (201,312)

Female 7.2% (100,472) 7.3% (86,174) 6.6% (14,298)
Race 
% (n)

Caucasian 69.9% (980,639) 69.2% (821,713) 73.7% (158,926)

African-American 14.8% (208,153) 14.9% (176,812) 14.5% (31,341)
Asian or Pacific 
Islander 1.8% (25,827) 1.7% (20,626) 2.4% (5,201)
American Indian or 
Alaska Native 0.7% (10,441) 0.7% (7,779) 1.2% (2,662)

Multiple 0.8% (10,621) 0.7% (8,102) 1.2% (2,519)

Missing 11.9% (167,568) 12.9% (152,607) 6.9% (14,961)



Psychiatric and Other Diagnoses by TBI Status
Psychiatric Diagnosis % (n) All 

(n = 1,403,249)
No TBI 

(n = 1,187,639)
Any TBI 

(n = 194, 337)
Depression and other non-bipolar 
mood disorder 37.0% (518,681) 31.5% (373,487) 67.3% (145,194)

Bipolar 4.7% (65,690) 3.6% (42,829) 10.6% (22,861)

Psychotic Disorder 4.6% (64,551) 3.7% (43,957) 9.6% (20,594)

PTSD 22.0% (308,764) 15.0% (178,404) 60.5% (130,360)

Anxiety 23.7% (332,375) 19.5% (231,715) 46.7% (100,660)

Substance 37.7% (528,658) 34.2% (405,713) 57.0% (122,945)
Other Diagnosis % (n)

Nerve Damage/neuropathy 3.1% (44,069) 3.2%  (37,486) 3.1% (6,583)

Plegia/paralysis 0.7% (9,224) 0.5%  (6,096) 1.5% (3,128)

Dementia 5.6% (77,889) 3.5%  (41,549) 16.9% (36,340)

Epilepsy 1.3% (18,475) 0.7%  (8,788) 4.5% (9,687)



Sample Demographics by TBI Severity

Variable All 
(n = 1,403,249)

No TBI 
(n = 1,187,639)

Mild TBI 
(n = 194,337)

Moderate/
Severe TBI 

(n = 20,888)

Age 
Median (range) 56 (18-100) 58 (18-100) 33 (18-100) 53 (18-98)

Gender 
% (n)

Male 92.8% (1,302,777) 92.7% (1,101,465) 93.2% (181,037) 95.4% (19,928)

Female 7.2% (100,472) 7.3% (86,174) 6.8% (13,300) 4.6% (960)

Race 
% (n)

Caucasian 69.9% (980,639) 69.2% (821,713) 73.9% (143,562) 72.3% (15,096)

African-American 14.8% (208,153) 14.9% (176,812) 14.4% (28,047) 15.5% (3,229)

Asian or Pacific 
Islander 1.8% (25,827) 1.7% (20,626) 2.5% (4,807) 1.9% (387)

American Indian 
or Alaska Native 0.7% (10,441) 0.7% (7,779) 1.3% (2,448) 1.0% (210)

Multiple 0.8% (10,621) 0.7% (8,102) 1.2% (2,317) 0.9% (190)

Missing 11.9% (167,568) 12.9% (152,607) 6.8% (13,174) 8.5% (1,785)



Psychiatric and Other Diagnoses by TBI Severity
Psychiatric Diagnosis % (n) All 

(n = 1,403,249)
No TBI 

(n = 1,187,639)
Mild TBI 

(n = 194,337)

Moderate/
Severe TBI 

(n = 20,888)
Depression and other non-bipolar 
mood disorder 37.0% (518,681) 31.5% (373,487) 68.1% (132,242) 60.8% (12,692)

Bipolar 4.7% (65,690) 3.6% (42,829) 10.5% (20,490) 11.0% (2,290)

Psychotic Disorder 4.6% (64,551) 3.7% (43,957) 9.1% (17,734) 13.4% (2,790)

PTSD 22.0% (308,764) 15.0% (178,404) 62.8% (122,035) 39.1% (8,156)

Anxiety 23.7% (332,375) 19.5% (231,715) 47.6% (92,404) 38.7% (8,075)

Substance 37.7% (528,658) 34.2% (405,713) 56.7% (110,124) 60.2% (12,570)
Other Diagnosis % (n)

Nerve Damage/neuropathy 3.1% (44,069) 3.2%  (37,486) 2.7% (5,275) 6.1% (1,279)

Plegia/paralysis 0.7% (9,224) 0.5%  (6,096) 1.3% (2,438) 3.3% (681)

Dementia 5.6% (77,889) 3.5%  (41,549) 16.4% (31,957) 20.7% (4,333)

Epilepsy 1.3% (18,475) 0.7%  (8,788) 4.2% (8,061) 7.7% (1,608)



Hazard Ratios for Suicide by TBI Status and Severity

TBI Status
Unadjusted Model Adjusted for Gender 

and Age
Full Adjusted 

Model+

Hazard Ratio (95% CI)

Any TBI vs No TBI 2.19 (2.02-2.37)* 2.15 (1.97-2.34)* 1.71 (1.56-1.87)*
Mild TBI vs No TBI 2.06 (1.89-2.25)* 2.01 (1.83-2.21)* 1.62 (1.47-1.78)*
Moderate/Severe 
TBI vs No TBI

3.36 (2.78-4.06)* 3.29 (2.72-3.98)* 2.45 (2.02-2.97)*

+ Adjusted for age, sex, Charlson/Deyo Index, and the following diagnoses: depression, bipolar, 
psychotic, PTSD, anxiety, substance, nerve damage/neuropathy, plegia/paralysis, dementia, and 
epilepsy

*p-value <0.0001



Method Specific Hazard Ratios for Suicide by TBI Severity
Firearms

TBI Status
Unadjusted Model Adjusted for 

Gender and Age
Fully Adjusted 

Model+

Odds Ratio (95% CI)

Any TBI vs No TBI 0.76 (0.64-0.90)** 1.02 (0.85-1.23) 1.10 (0.90-1.34)

Mild TBI vs No TBI 0.68 (0.57-0.81)* 0.93 (0.76-1.12) 0.96 (0.78-1.19)

Moderate/Severe TBI vs 
No TBI

1.59 (1.00-2.51)** 1.98 (1.24-3.15)** 2.39 (1.48-3.87)**

+ Adjusted for age, sex, Charlson/Deyo Index, and the following diagnoses: depression, bipolar, 
psychotic, PTSD, anxiety, substance, nerve damage/neuropathy, plegia/paralysis, dementia, 
and epilepsy

*p-value <0.0001 
**p-value<0.05



• Veterans with a history of TBI were 2-4 times more likely 
to have a psychiatric diagnosis than those without a 
history of TBI

• Veterans with any TBI diagnosis were significantly more 
likely to die by suicide compared to those without a 
history of TBI (HR= 1.71; 95% CI=1.56-1.87)

TBI and Suicide



• Those with a moderate to severe TBI had a higher 
estimate for hazards of suicide than those with mild 
injuries. 

• The hazard of suicide was 1.62 higher for those with a mild 
TBI compared to those without a TBI after adjusting for 
covariates

• The hazard of suicide was 2.45 higher for those with a 
moderate/severe TBI compared to those without a TBI after 
adjusting for covariates. 

TBI and Suicide Severity



• In suicide decedents, the odds of using firearms as a 
means of suicide was significantly increased for Veterans 
with a moderate to severe TBI as compared to those 
without a history of TBI (OR=2.39 95% CI=1.48-3.87)

TBI and Suicide Method





In the early days of the conflicts in Iraq and
Afghanistan, Brenner and colleagues wrote
about mTBI, post-traumatic stress disorder,
other polytrauma conditions and the burden
of adversity hypothesis. 

This hypothesis posits that greater cumulative exposure
to lifetime adversities and trauma increases the risk of

negative mental and physical health outcomes.
Applying this framework to mTBI, Brenner
et al. proposed that post-mTBI outcomes
among military personnel are influenced by
an accumulation of life events and adversities,
including those that are deployment-related as 
well as those that occur before and after
military service. 

The team concluded that the
burden of adversity hypothesis could be used
as a framework to potentially explain why
some individuals would go on to experience
a host of adverse outcomes post-mTBI, while
others would recover with minor symptoms
or complications.



Strategies for Intervention 







Stratification of Suicide Risk 



• 29 y/o female
• 18 suicide attempts and chronic SI 

• Currently reports below baseline SI & stable mood

• Numerous psychiatric admissions
• Family history of suicide
• Owns a gun 
• Intermittent homelessness 

• Currently reports having stable housing

• Alcohol dependence 
• Has sustained sobriety for 6 months

• Borderline Personality Disorder

What’s the Risk?

#RMIRECC



Severity

Low Intermediate High

#RMIRECC



Stratify Risk – Severity & Temporality

Low Intermediate High

Acute Chronic

#RMIRECC



• Essential features:
• SI with intent to die by suicide AND
• Inability to maintain safety independent of external support/help

• Likely to be present:
• Plan
• Access to means
• Recent/ongoing preparatory behaviors and/or SA
• Acute Axis I illness (e.g., MDD episode, acute mania, acute psychosis, drug 

relapse)
• Exacerbation of Axis II condition
• Acute psychosocial stressor (e.g., job loss, relationship change)

• Action:
• Psychiatric hospitalization 

High Acute Risk

#RMIRECC



• Essential features:
• Ability to maintain safety independent of external support/help

• Likely to be present:
• May present similarly to those at high acute risk except for:

• Action:
• Consider psychiatric hospitalization 
• Intensive outpatient management

Intermediate Acute Risk

#RMIRECC



• Essential features:
• No current intent AND
• No suicidal plan AND
• No preparatory behaviors AND
• Collective high confidence (e.g., patient, care providers, family members) in the 

ability of the patient to independently maintain safety

• Likely to be present:
• May have SI but without intent/plan
• If plan is present, it is likely vague with no preparatory behaviors
• Capable of using appropriate coping strategies

• Action:
• Can be managed in primary care
• Mental health treatment may be indicated

Low Acute Risk

#RMIRECC



• High
• Prior SA, chronic conditions (diagnoses, pain, substance use), limited coping skills, 

unstable/erratic psychosocial status (housing, rltp), limited reasons for living 
• Can become acutely suicidal, often in the context of unpredictable situational 

contingencies
• Routine mental health f/up, safety plan, routine screening, means restriction, 

intervention work on coping skills/augmenting protective factors

• Intermediate
• BALANCE of protective factors, coping skills, reasons for living, and stability suggests 

ENHANCED ability to endure crises without resorting to SDV
• Routine mental health care to monitor conditions and maintain/enhance coping 

skills/protective factors, safety plan

• Low
• History of managing stressors without resorting to SI
• Typically absent: history of SDV, chronic SI, tendency toward impulsive/risky behaviors, 

severe/persistent mental illness, marginal psychosocial functioning

Chronic Risk

#RMIRECC



• 29 y/o female
• 18 suicide attempts and chronic SI 

• Currently reports below baseline SI & stable mood

• Numerous psychiatric admissions
• Family history of suicide
• Owns a gun 
• Intermittent homelessness 

• Currently reports having stable housing

• Alcohol dependence 
• Has sustained sobriety for 6 months

• Borderline Personality Disorder

What’s the Risk?

#RMIRECC



Stratify Risk – Severity & Temporality

Low Intermediate High

Acute Chronic

#RMIRECC



Although patient carries many static risk factors placing her at high 
chronic risk for engaging in suicidal behaviors, her present mood, 
stable housing, sustained sobriety, and SI below baseline and no 

current intent suggest low acute/imminent risk for suicidal 
behavior

Risk Assessment and Formulation: Documentation

Ideation → Intent → Plan → Access to Means

#RMIRECC





Lethal Means Safety 



• Lethal means are objects (e.g., medications, firearms, 
sharp objects) that can be used to engage in Suicidal Self-
Directed Violence (S-SDV)*, including suicide attempts. 

• Facilitating lethal means safety is an essential component 
of effective suicide prevention.

Lethal Means and Safety and Suicide Prevention 



• Why? Lethal means safety during a critical period can save a 
Veteran’s life

• Who? Strategies to promote Lethal Means Safety (LMS) should 
be discussed with all Veterans with High or Intermediate Acute or 
Chronic suicide risk

• What? Providing Lethal Means Safety Counseling (LMSC) & 
information about accessing tangible materials to facilitate lethal 
means safety (e.g., firearm locking devices, medication disposal 
kits) will save lives

8383



@RMIRECC
@LisaABrenner

www.mirecc.va.gov/visn19
Lisa.Brenner@va.gov

https://www.mirecc.va.gov/lethalmeanssafety/training/

http://www.mirecc.va.gov/visn19
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Health promotion, prevention interventions, and treatment lie on a 
continuum, with each aspect of the continuum warranting attention. 

!

No!risk!!

At/risk!to!high!risk!

Risk!is!realized!!

Established!Disorder!!

Universal preventive interventions
take the broadest approach, 
targeting “the general public or a 
whole population that has not been 
identified on the basis of individual 
risk” (O'Connell, 2009). Universal 
prevention interventions might 
target schools, whole communities, 
or workplaces.

Selective preventive interventions target “individuals or a population sub-group whose risk of developing 
mental disorders [or substance abuse disorders] is significantly higher than average”, prior to the diagnosis 
of a disorder (O'Connell, 2009). Selective interventions target biological, psychological, or social risk factors 
that are more prominent among high-risk groups than among the wider population.

Indicated preventive interventions target 
“high-risk individuals who are identified as 
having minimal but detectable signs or 
symptoms foreshadowing mental, 
emotional, or behavioral disorder” prior to 
the diagnosis of a disorder (IOM, 2009). 
Interventions focus on the immediate risk 
and protective factors present in the 
environments surrounding individuals.

http://captus.samhsa.gov/prevention-practice/prevention-and-behavioral-health/levels-risk-levels-intervention/2



https://www.samhsa.gov/prevention





Hopelessness  - strong risk factor for suicide 
among non-brain injured cohorts with 
greater predictive power than depression

35% of those with TBI endorsed moderate to severe hopelessness 
between 1 and 10 years post-injury



10 Session

Small group 
intervention

Beck 
Hopelessness 
Scale (BHS)









Positive Lifestyle – EASE
Eating
Activity
Sleep
Exercise

How to be a STAR
Problem Solving
Spot the problem
Think of options
Act on best option
Review how it went

Building Hope
Post Traumatic Growth

Self-esteem/ value
Finding connection
Sense of purpose
Expect good things

Take Another Look
Cognitive Restructuring
Stop
Drop  
Roll



Positive Lifestyle - Behavioral Activation 



Take Another Look – Cognitive Restructuring 



Problem Solving 



Building Hope



Funding provided by the Military Suicide Research 
Consortium through the Department of Defense



VA Window to Hope - Preliminary Findings 
Characteristics

All Moderate to Severe TBI
All BHS = 9 or greater



VA Window to Hope – Clinical Characteristics

BHS Score (20 items) Range
0-3 Minimal
4-8 Mild
9-14 Moderate
15-20 Severe

BDI Score (21 items) Range
0-9 Minimal
10-16 Mild
7-29 Moderate
30-63 Severe

BSS Score (19 item)
All items rated on a 3-point scale 
scores range from 0-48; non-zero 
score is notable



Primary Outcome – Hopelessness

Statistically vs. Clinically Significant 

Score Range
0-3 Minimal
4-8 Mild
9-14 Moderate
15-20 Severe



Please describe what the intervention contributed to you. What was its impact 
after the intervention was completed?

• Not just one intervention, but a multitude thereof in which I can combine or 
use separately in my issues pertaining to decision and problem-solving when I 
have problems pertaining to my thought process and TBI.

• ...I have found that I have sustained the intervention techniques and now use 
them without a cognizant thought. With these new techniques, I found that I 
have more hopefulness in attaining my goals and hopelessness is now filed 
away and not attainable easily, it is not the first thing I grasp.

• I have already noticed some differences in me. The way I respond to simple 
questions, like “how are you?” A lot of the stuff we were doing I was already 
practicing like eating better, exercising, sleeping, and positive living. I didn’t 
take it very seriously at first, but it was a good thing.

• To be able to breathe with knowing that ending my life is not the answer. 



What change, if any, took place during participation in the intervention? If a change did 
not take place, please describe what happened during participation in the 
intervention?

• I and (other ppt) have the same medical problems and I don’t feel like an 
outcast or a freak anymore. Yea and I have more self-esteem about myself 
and understanding that I have a physical handicap now and I am better able 
to deal with it by this class.

• I’d say that I became much more aware of my own thought processes, and 
maybe my own lack of thought process, more just acting on feelings, rather 
than really thinking about why I am feeling how I am feeling. And I became 
very aware of some of the things that I am not doing, that I can do, 
specifically some of the things that only I can do, that no one else can do for 
me to help me, even though I haven’t been doing it. That responsibility falls 
to me.

• I felt a change in me, it gave me more incentive to try to work out the 
problems I have, instead of just putting them in the back burner all the time. 
It gave me hope!



• Objective: To examine the relationship between executive 
dysfunction, as a multidimensional construct (i.e., decision making, 
impulsivity, aggression, and concept formation) and suicide attempts

• Design: Observational, 2x2 factorial design

• Setting: Veterans Health Administration

• Participants: 133 (No SA No TBI: n=48, No SA Yes TBI: n=51, Yes SA 
No TBI: n = 12, Yes SA Yes TBI: n = 22).

• Main Outcome Measures: Iowa Gambling Test (IGT), Immediate and 
Delayed Memory Test (IMT/DMT), State Trait Anger Expression 
Inventory (STAXI-2), Wisconsin Card Sorting Test (WCST)

Veterans Health Administration RR&D Merit 
Review Grant Project #D7210R 
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Toolkit for Community Mental Health 
Providers Treating TBI and Comorbid 
Mental Health Concerns

Lisa A. Brenner, Ph.D., Jennifer Olson-Madden, Ph.D., 
Gina Signoracci, Ph.D., Bridget Matarazzo, Ph.D., Joe Huggins, MSW



Welcome to the Toolkit!



Traumatic Brain Injury: Assessment



Traumatic Brain Injury: Intervention



Co-occurring TBI and Mental Health Symptoms: 
Substance Abuse



Resources



Initial Focal Areas:
(1) Cognitive Behavioral Therapy for Depression 
(2) Cognitive Behavioral Therapy for Insomnia 
(3) Cognitive Behavioral Therapy for SUD*
(4) Acceptance and Commitment Therapy for Depression* 

Overall Goals:  
•Increase Veteran and family member awareness of EBPs
•Promote positive beliefs and motivation toward treatment 
•Increase uptake of EBPs
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TreatmentWorksForVets – Veteran Portal: EBP Public Awareness and 
Engagement Web Portal for VHA and the Community

TreatmentWorksForVets – Provider Portal: Shared Decision Making 

Approach: Develop processes and decision support tools for promoting 
shared decision-making and patient engagement beginning prior to the initiation of treatment 

Overall Goals: 
•Provide a structured, yet flexible, processes for increasing Veteran awareness of EBPs (and other treatment 
options) and allowing for informed choice 
•Increase shared treatment decision-making between clinicians and Veterans, with important focus on 
interpersonal trust and connection
•Enhance treatment readiness for maximizing initial and ongoing engagement in treatment





Veteran Portal
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Users follow a guided and 
increasingly immersive 

experience, with the option 
to manually navigate to 

specific pages and content as 
they wish



Character-Based, Animated EBP Explainer Videos
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Introduction to EBPs

Introduction to CBT-D

Alex’s Experience in CBT-D Ana’s Experience in CBT-I

Introduction to CBT-I



The SDM Session
1. Connect: Establish Initial Trust and Connection

2. Motivate: Assess and Promote Motivation for Treatment

3. Educate: Educate Veteran about EBPs and Other Treatment Options

4. Explore: Examine Values and Preferences

5. Set Goals: Identify Potential Treatment Goals

6. Choose: Select Treatment or Determine Next Steps



Provider In-Session Tools



Decision Aids: Customizable 
Treatment Options Grids

Educate subpage Provider portal: 
www.treatmentworksforvets.org/Provider/Educate 



Veteran Card 121



Provider Card



Expert one-on-one consultations are available at no charge to any provider who serves 
Veterans (VA/Non-VA) and has questions about:

•Assessment
•Conceptualizing and Stratifying Suicide Risk
•Lethal Means Safety Counseling
•Treatment Engagement
•Evidence-based Resources for Suicide Risk Management
•Postvention

To arrange a consultation email: SRMconsult@va.gov

For more information visit: www.mirecc.va.gov/visn19/consult/index.asp



https://www.youtube.com/watch?v=wkKPZkqQ3KQ

https://www.youtube.com/watch?v=wkKPZkqQ3KQ


“…talk to a professional.  That's why you guys 
are here professionally trained to deal with 
people with my problem or problems like I have, 
you know…Left to myself, I'd probably kill myself.  
But that didn't feel right so I turned to 
professionals, you guys. “

- VA Patient/TBI Survivor



Many thanks to our funders and collaborators

Lisa.2.Brenner@cuanschutz.edu

@LisaABrenner

@RMIRECC


