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1. Differentiate between the types of 
brain injury that are most common 
in military populations.

2. Integrate methods of concussion 
assessment into clinical practice.

3. Choose appropriate interventions 
when working with individuals with 
traumatic brain injury.

Learning Objectives
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What is Traumatic Brain Injury (TBI)?
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A structural injury or physiological disruption of 
the brain due to an external force that results in 
one or more of the following symptoms:
• Loss of or decreased consciousness for any 

period of time
• Loss of memory immediately before or after 

injury
• Alteration of mental state at time of injury
• Neurological deficits
• Intracranial lesion

Definition of TBI

The Management and Rehabilitation of Post-Acute Mild Traumatic Brain Injury Work Group (2021)
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Acute: 0-7 days post-injury

Post-acute: 1-12 weeks post-injury

Chronic: > 12 weeks post-injury

Definition of TBI

The Management and Rehabilitation of Post-Acute Mild Traumatic Brain Injury Work Group (2021)
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TBI Incidents by Branch of Service
2000 – 2020
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All Armed Forces – TBI 2000 – 2021
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“Participants … perceived a lack of adequate 
expertise and training in the early identification 
and diagnosis of mTBI.  As a result, participants 

reported their mTBIs were diagnosed and treated 
long after the point of injury, often years later.”

“Participants noted that the fast paced and 
demanding military environment, stigma 

associated with a history of mTBI, and the 
prioritization of returning to duty can be barriers 

to recognizing TBI.”

Barriers to Identification and 
Intervention

The Management and Rehabilitation of Post-Acute Mild Traumatic Brain Injury Work Group (2021)
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• Among SMs who sustained a TBI during 
deployment between 2001 and 2018:
• TBI resulted in 123,677 lost duty days 
• 54% of SMs who sustained a concussion 

returned to duty
• Blasts were the most common cause of 

TBI sustained in combat
• SMs are also susceptible to non-combat 

TBIs

TBIs and Deployment

Dengler et al. (2021)
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Closed Brain Injury

Diffuse Axonal InjuryContra Coup
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Diffuse Axonal Injury (DAI)
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Blast Wave

http://youtu.be/BlastWave
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Blast Injury Overview
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• Enormous Over-Pressurization Wave:
• Axonal damage 
• Changes in cell metabolism

• Primary Blast Injuries Examples:
• Ear/Auditory/Vestibular
• Lung
• Abdomen

Primary Blast Injury
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Secondary Injuries
• Injuries caused by flying debris

• Lacerations and penetrating wounds

Tertiary Injuries
• Body displacement

• Bone fractures

• Amputations

Quaternary/Miscellaneous Injuries
• Complications from environmental conditions

• Smoke inhalation, burn injuries, displaced heavy objects

Other Blast-Related Injuries

Photo by Sgt. Anthony L. Ortiz, USMC

Photo by U.S. DoD public domain. http://commons.wikimedia.org/wiki/File%3AFPCougar.jpg

U.S. Marine Corps photo by Sgt. Bobby J. Yarbrough. https://creativecommons.org/licenses/by-nc/2.0
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Case Study: SFC Bradley Lee

https://www.youtube.com/watch?v=soQMZyqWwQU
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Neurocognitive Disorder due to TBI
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A: Decline in one or more cognitive domains:

• Complex attention

• Executive functioning

• Learning and memory

• Language

• Perceptual-motor

• Social cognition

• The severity of cognitive deficits helps 

differentiate between Major and Mild 

Neurocognitive Disorder

Neurocognitive Disorder: DSM-5

APA (2013)
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B: Capacity for independence in everyday activities

• The degree to which the neurocognitive deficits 

affect the individual’s capacity for independent 

activities differentiates between Major and 

Mild Neurocognitive Disorder

C: Deficits do not occur exclusively in the context of 

delirium

D: Not better explained by another mental disorder

Neurocognitive Disorder: DSM-5

APA (2013)
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Symptom Domain Mild NCD Major NCD

Cognitive Domain
(Criteria A)

Mild decline in 
cognitive function, 
moderate impairment 
in cognitive 
performance

Significant decline in 
cognitive function, 
substantial impairment 
in cognitive 
performance

Capacity for 
Independence 
(Criteria B)

Cognitive decline does 
not interfere with 
independence though 
patient may need to 
exert greater effort  or 
receive accommodation 
to manage complex 
tasks

Cognitive decline 
interferes with 
independence and 
patient requires 
assistance with 
complex tasks

Neurocognitive Disorder: DSM-5

APA (2013)
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A: Criteria met for Neurocognitive Disorder

B: Evidence of a TBI 

C: The neurocognitive disorder presents 

immediately after the occurrence of the TBI or 

immediately after recovery of consciousness, and 

persists past the acute post-injury period

Neurocognitive Disorder due to TBI

APA (2013)
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• Psychiatric conditions
• Personality traits
• Medical conditions
• Intelligence level
• Demographic characteristics
• Coping abilities

Predisposing NCD Risk Factors
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Assessing for TBI

Severity
Glasgow 

Coma Score 
(GCS) 

Alteration in 
consciousness 

(AOC)

Loss of 
consciousness 

(LOC)

Post 
traumatic 
amnesia 
(PTA)

Mild 13 – 15 ≤ 24 hrs 0 – 30 min ≤ 24 hrs

Moderate 9 – 12 > 24 hrs > 30 min
< 24 hrs

> 24 hrs
< 7 days

Severe 3 – 8 > 24 hrs ≥ 24 hrs ≥ 7 days

TBI Assessment Domains

• Consider imaging results when determining level of severity
• Positive imaging = at least a moderate TBI rating
• GCS not as useful given complications of theater setting

Fallen Heroes Fund (2016)
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• Military Acute Concussion Evaluation 
(MACE)
• Screening Protocols in Theater, 

Landstuhl, MTFs
• PDHA, PDHRA
• VA 4 Questions

Concussion Screening
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VA “4 Questions”
SECTION 1:
During any of your 
OEF/OIF 
deployments did you 
experience any of 
these events?

• Blast or explosion
• Vehicular accident
• Fragment or bullet 

wound above shoulders
• Fall

SECTION 2:
Did you have any of 
these symptoms 
IMMEDIATELY 
afterwards?

• Losing 
consciousness/knocked 
out

• Being dazed, confused, or 
seeing stars

• Not remembering the 
event

• Concussion
• Head Injury

SECTION 3:
Did any of the 
following problems 
begin or get worse 
afterwards?

• Memory problems or 
lapses

• Balance problems or 
dizziness

• Sensitivity to bright light
• Irritability
• Headaches
• Sleep Problems

SECTION 4:
In the past week have 
you had any of these 
problems?

• Memory problems 
or lapses

• Balance problems 
or dizziness

• Sensitivity to 
bright light

• Irritability
• Headaches
• Sleep Problems

POLYTRAUMA 
EVALUATION

(If “yes”) (If “yes”) (If “yes”)
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• Automated 

Neuropsychological 

Assessment Metrics (ANAM)

• Establishes baseline 

cognitive performance

• Controversial

Pre-Deployment Testing: ANAM

Betthauser et al (2018); Roebuck-Spencer et al (2012)

U.S. Air Force photo/Airman 1st Class Joshua Green. http://www.af.mil/News/Photos.aspx?igphoto=2000430758
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• Screening checklists
• Records review
• COC input
• Family/patient interview
• Concussion history
• Potential missed & misdiagnoses 

issues

Accurate Diagnostic Factors
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What are 
common 
changes 

following a 
concussion?
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Executive Functioning

Planning/ 
Goal setting

Organization

Flexibility
Prioritizing

Problem 
solving

Decreased awareness of thinking 
changes in self

marsroverdriver [CC-BY-SA-2.0 (http://creativecommons.org/licenses/by-sa/2.0)]



33

• Learning & memory
• Attention
• Processing speed
• Communication

Other Cognitive Challenges
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Emotional, Behavioral, and Social Changes

Photo Credit: Julia Yubeta

Depression

Impatience

Increased risk taking

Disrupted sleep

Irritability
Decreased self-
control

Anxiety

Impulsivity

Socially 
inappropriate 
behavior
Poor insight
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• Vocational and/or school failure
• Disrupted family and social 

relationships
• Increased financial burden on families 

and social service systems
• Chronic depression and/or anxiety

Impact of Changes
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Common Comorbid Conditions
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• Risk of psychiatric conditions increase 
with TBI

• Assessment difficulties due to similar 
symptoms

• Psychiatric conditions and cognitive 
compromise

Comorbid Conditions & TBI Overview
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Post-Deployment Disorders

PTSD
2.9%

TBI
5.3% PAIN

10.3%
Post-deployment
Multi-symptom

Disorder

TBI/Pain
12.6%

TBI/PTSD

6.8%
Pa

in
/P

TS
D

16
.5%

Sample = 
340 OEF/OIF 
veterans at 
Boston VA

42.1%

Clark (2009)



39

Concussion and PTSD Overlap
Concussion PTSD

Headache
Sensitivity 
 – light or noise*

Vision problems

Dizziness

Nausea
Tension

Nightmares

Hypervigilance

Flashbacks
Avoidance

Irritability
Cognitive deficits

Insomnia
Fatigue

* Some PTSD patients startle to noises so sensitivity to noises could fall under PTSD as well.

Balance problems
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Reexperiencing Avoidance Hyperarousal All PTSD
Symptoms

Number of PTSD Symptoms Endorsed

No TBI Mild TBI

Concussion and Comorbid PTSD 
in  OEF/OIF Veterans

Hoffman, et all 
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Concussion and Depression Overlap
Concussion Depression

Headache
Sensitivity 
 – light or noise

Vision problems

Dizziness

Appetite Suicidal ideation 

Psychomotor issues

Guilt/worthless

Lack of interest

Sadness

Irritability
Cognitive deficits

Insomnia

Fatigue

Balance problems
Nausea
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• Veterans with concussion are more 
likely to misuse alcohol than those 
without

• Younger patients are at the highest risk
• Comorbid PTSD is likely a mediating 

factor
• Statistics related to women should be 

interpreted cautiously

Concussion and Comorbid AUD
in OEF/OIF Veterans

Miles et al (2015), Hanson et al (2016), Grossbard et al (2017)
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• In a study of soldiers with combat-related TBI:
• 97.4% had a sleep complaint (e.g., poor sleep quality, sleep 

fragmentation)
• 55.2% met DSM-IV criteria for insomnia

• There is not a direct correlation between severity of TBI and severity of 
insomnia

• Sleep disruption may persist for months or years post-injury

• In TBI, sleep disturbances may cause harmful consequences on 
attention/memory function and/or exacerbate comorbid symptoms

• May prolong concussion recovery

• May lead to longer hospital stays

TBI and Sleep

Collen et all (2012), Grima et al (2017), Mahmood et al (2004), Montgomery et al (20222), Mosti et al (2019), 
Mathias & Alvar (2012)
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• Veterans with history of concussion are almost 4x more 
likely to attempt suicide

• History of multiple TBIs increases the likelihood of suicidal 
ideation

• Elevated suicide risk may be mediated by comorbid 
conditions/symptoms:
- PTSD
- Anger
- Depression
- Substance abuse
- Poor sleep

Concussion and Suicide Risk
in OEF/OIF/OND Veterans

DeBeer et al (2017), Fonda et al (2017), Shura et al (2019), Stanley et al (2017) 
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Intervention Following Concussion
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Patient Preferences for Intervention

“Participants described including family members in 
treatment/therapy as important and beneficial.”

“Participants want providers to use individualized 
treatment approaches, maintain an open dialogue, 

and participate in shared decision making.”

“Participants expressed frustration with 
prescription medications and perceived them as an 

overused quick fix.”

The Management and Rehabilitation of Post-Acute Mild Traumatic Brain Injury Work Group (2021)
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1. Recruit resilience
2. Cultivate therapeutic alliance
3. Acknowledge complexities
4. Build a team
5. Focus on function
6. Promote realistic expectations for 

recovery

Best Practices for Providers
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Case Example: SFC Lee

How can we deliver best practices to SFC Lee?

1. Recruit resilience

2. Cultivate therapeutic alliance

3. Acknowledge complexities

4. Build a team

5. Focus on function

6. Promote realistic expectations for recovery
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• Full recovery (vast majority)

• Rapid recovery (days to weeks) with minimal 

intervention

• Longer recovery (3 months – 12+ months)

• Persisting symptoms (“miserable minority”)

• Recovery takes years

• Sometimes referred to as post-concussive 

syndrome (PCS) but controversial and not in 

DSM-5

Concussion Brain Injury Clinical Course

Lange et al (2013); Dell'Acqua et al (2017); Barker-Collo et al (2016); Staab & Powell (2019)
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• Second impact syndrome (repeated concussion 

before full recovery) 

• Multiple concussions (>2) over time à more 

morbidity and slower recovery 

• “Invisible Injury”

• Can adversely impact interpersonal 

relationships

• Symptoms can be missed due to more 

apparent physical injuries

• Comorbid emotional distress

Complications with Clinical Course
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There are many factors that impact the 
clinical course of concussion, but…..

We CAN promote recovery

Factors Affecting Clinical Course

Creative Commons License
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• Early intervention with TBI education and positive 

expectations have a direct effect on recovery

• Patients, families, providers, military 

command, employers

• Reduces patient and family anxiety

• Prevent re-injury while recovering

• Address specific symptoms (e.g., headaches, 

sleep problems, anger) with strategies or 

referrals

Concussion Education
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• Use evidence-based practices to 
assess and treat comorbidities

• Resolving comorbidities leads to 
global improvement

• Effective treatment of comorbidities 
may reduce suicide risk

• Do not delay treatment

Treat Comorbidities
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119 OEF/OIF/OND 
veterans with concussion

50 received CCT 69 received treatment 
as usual

Compensatory Cognitive
Training (CCT) for Veterans

Storzbach et al (2016)

• 10-week group-based cognitive training

• CCT led to improvements in attention, learning, and executive functioning

• Manual available at www.cogsmart.com



55

Summary of CCT Curriculum by Session
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• Focused on everyday 

challenges 

• Veteran identifies targets for 

treatment

• Solicits family involvement

• Combination of home visits 

and telephone counseling

Veterans’ In-Home Program (VIP)

Winter et al (2016)

Photo by Rob McIlvaine, FMWRC Public Affairs. https://www.flickr.com/photos/familymwr/4903625620
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• Phase I: Assessment
• Phase II: Develop action plan 
• Phase III: Generalization of skills and 

closure

Up to 8 contacts in total

VIP Phases of Treatment
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Examples of problems Examples of interventions

Losing keys, leading to lateness and 

family frustration

Create “control center” near front door 

with keys and other necessities

Irritability while driving Teach relaxation skills and practice 

before driving; play soothing music in 

car

Overstimulation by normal household 

noise

Family education; establish “quiet zone” 

in the home; refer for audiology 

assessment

Limited social engagement/activity Behavioral activation (ex: increased 

physical activity); increase social 

contacts; refer to support group

Examples of Action Plan Items
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• Assess current symptoms and functioning
• Provide realistic psychoeducation
• Develop patient-driven treatment goals
• Include family and home environment 

when possible
• Treat comorbid conditions with evidence-

based interventions
• Refer for other services as needed

Intervention for Concussion:
Take Home Points
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Resources for Patients, 
Families, and Providers
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A Head for the Future
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CogSMART Interactive Program

Image used with permission from Dr. Elizabeth Twamley
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Patient and Family Resources

https://health.mil/Military-Health-Topics/Centers-of-Excellence/Traumatic-Brain-Injury-
Center-of-Excellence/Patient-and-Family-Resources
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Provider Resources

https://health.mil/Military-Health-Topics/Centers-of-Excellence/Traumatic-Brain-Injury-
Center-of-Excellence/Provider-Resources

Concussion Symptom Management Provider Resources    
§ Cognitive Rehabilitation
§ Sleep Disturbances
§ Neuroimaging

§ Headaches 
§ Head Injury and Dizziness  
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VA/DoD Clinical Practice 
Guideline for Management 
and Rehabilitation of Post-
Acute Mild Traumatic Brain 

Injury

www.healthquality.va.gov

mTBI Clinical Practice Guidelines
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“BrainLine is a national multimedia 
project offering authoritative 
information and support to anyone 
whose life has been affected by brain 
injury or PTSD: people with brain 
injuries, their family and friends, and 
the professionals who work with 
them.”

BrainLine.org
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deploymentpsych.org
• Descriptions and schedules of 

upcoming training events

• Blog updated daily with a range 
of relevant content

• Articles by subject matter 
experts related to deployment 
psychology, including PTSD, 
suicide prevention, depression, 
and insomnia

• Other resources and information 
for behavioral health providers

• Links to CDP’s Facebook page 
and Twitter feed

68

Other Learning Opportunities
• CDP Presents - Monthly Webinar 

Series
• Live and archived
• CEs free for live, small fee for 

on-demand CEs
• View archived webinars free 

for no CEs

• On-demand Courses
• Military Culture
• Deployment Cycle
• Intro to PE and CPT
• …and more!
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Provider Support
CDP’s “Provider Portal” is exclusively for individuals trained by CDP 
in evidence-based psychotherapies (e.g., CPT, PE, and CBT-I)

• Consultation resources
• Printable fact sheets, 

manuals, handouts, and 
other materials

• FAQs and 1:1 interaction 
with answers from SMEs

• Videos, webinars, and 
other multimedia training 
aids

Participants in CDP’s evidence-based training will automatically receive an email 
instructing them how to activate their username and access the “Provider Portal” 

section at Deploymentpsych.org. 
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Contact Us

Center for Deployment Psychology
Uniformed Services University of the Health Sciences
4301 Jones Bridge Road, Bethesda, MD 20814-4799

Email: cdp-ggg@usuhs.edu
Website: deploymentpsych.org
Facebook: 
http://www.facebook.com/DeploymentPsych
Twitter: @DeploymentPsych


