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Poll Question 
• What is your primary role at the VA? 

– student, trainee, or fellow 
– clinician 
– researcher 
– administrator, manager, or policy-maker 
– other 

 

 

 



Background 
• Incidence of U.S. service members identified 

with traumatic brain injury continues to rise. 

 

 

 

 

DoD Worldwide TBI Numbers: 
http://dvbic.dcoe.mil/dod-worldwide-numbers-tbi 



Background 
• >80% of TBIs are mild 
• Mechanisms of injury: 

– Blasts 
– Blow to head 
– Falls 
– Fragment or bullet 
– Vehicular accident 

 
• Nearly 1/3 of Veterans reported multiple head 

injury mechanisms (Maguen et al., 2012) 

 
 

 

 



Diagnosis of mTBI in VA 
• Two-tiered screening process: 

 

 

 

VA TB I Screen 

Positive 
Second Level 

Comprehensive
TBI Evaluation 

 

Negative 

Clinical history 
 
Acute injury severity 
markers 
 
Neurobehavioral 
Symptom Inventory (NSI) 
 
Clinician decision about 
mTBI status 



Diagnostic challenges… 

(Davenport, 2016)  

Presenter
Presentation Notes
Goals in the diagnosis of mTBI is different within a military/veteran setting…. Unlike civilian mTBI, which identified closer to proximity of the injury in order to plan recovery ---- identifying mTBI months and years after the injury has unique and different goals…



Diagnostic challenge … s
Identification of 
mTBI is complicated 
by the traumatic 
nature of the 
injuries… 
 

 

 

 

 
(Maguen et al., 2012) 



Diagnostic challenges… 
• Lack of consensus on the clinical utility of the 

Second Level Comprehensive TBI Evaluation 
– What factors do clinicians consider when 

confirming a mTBI? 

 
 

 



Aim 
• To investigate self-reported clinical factors  

that contribute to a clinician-confirmed 
diagnosis of mTBI in a sub-set of 
OEF/OIF/OND Veterans who screened positive 
on the initial VA TBI screen 
 

 



Methods 
• Retrospective analysis of VA administrative 

data within 1 VA and associated CBOCs 
– 350 OEF/OIF/OND veterans  

• Screened positive on VA TBI Screen (4/2007 – 6/2010) 
• Received follow-up Comprehensive TBI Evaluation 



Measures 
• Second Level Comprehensive TBI Evaluation 

evaluates: 
– Retrospective injury severity markers 
– Current neurobehavioral symptoms (also, 

“postconcussive symptoms”) 
 

 



Retrospective injury severity markers 

Injury Severity Markers “Yes, No, or Uncertain” 

Loss of consciousness “Did you lose consciousness immediately after these 
experiences?” 

Posttraumatic amnesia “Did you experience a period of memory loss 
immediately before or after the incidence?” 

Disorientation/confusion “Did you have a period of disorientation or confusion 
following the incident?” 



Current neurobehavioral symptoms (NSI) 
Cicerone K, Kalmar K. Persistent postconcussion syndrome: the structure of subjective complaints after mild 

traumatic brain injury. Journal of Head Trauma Rehabilitation 1995;10:1–17. 525. 

Please rate the following symptoms with regard to how much 
they have disturbed you in the LAST 2 WEEKS. 

Feeling dizzy 
Loss of balance 
Poor coordination, clumsy 
Headaches 
Nausea 

Vision problems, blurring, trouble seeing 
Sensitivity to light 
Sensitivity to noise 
Hearing difficulty 
Numbness or tingling on parts of my body 
Change in taste and/or smell 
Loss of appetite or increased appetite 

Poor concentration, cannot pay attention 
Forgetfulness, cannot remember things 
Difficulty making decisions 
Slowed thinking, difficulty getting organized, cannot finish things 

Fatigue, loss of energy, getting tired easily 
Difficulty falling or staying asleep 
Feeling anxious or tense 
Feeling depressed or sad 
Irritability, easily annoyed 
Poor frustration tolerance, feeling easily overwhelmed by things 

• Rated on 5-point Likert scale 
(0 = none; 4 = very severe) 

 
• Current analyses collapsed 

Likert scale into 3 categories: 
– No disturbance (0 = none) 
– Mild/moderate (1-2) 
– Severe/very severe (3-4) 
 



Clinician confirmed TBI diagnosis 

• Based on Second Level Comprehensive TBI 
Evaluation, clinician makes a judgment about 
whether Veteran’s experience and symptoms 
are consistent or are not consistent with a TBI. 

 

VA TBI Screen 

Positive 
Second Level 

Comprehensive 
TBI Evaluation 

Confirmed mTBI 

Not confirmed 
mTBI 

Negative 



Sample characteristics 
• Age < 30 
• Male 
• Active duty 
• Army 



Analyses of injury severity associations 

1. Logistic regression analyses examined the 
associations between injury severity markers 
and clinician-confirmed TBI status  



Injury severity associations 
Injury severity markers Value Odds Ratio 

LOC No 1 

Uncertain 4.97* 

Yes 10.04** 

Confusion No 1 

Uncertain 1.84 

Yes 7.58** 

Posttraumatic amnesia No 1 

Uncertain 2.90 

Yes 11.12** 

At least 1 LOC, PTA, or confusion No 1 

Uncertain 1.62 

Yes 17.84** 

*p < .001; **p < .0001 

Presenter
Presentation Notes
All injury severity markers were associated with receipt of a clinician-confirmed mTBI diagnosisIf Veteran endorsed at least 1 injury severity marker as part of their head injury event, they were almost 18 times more likely to receive a clinician-confirmed diagnosis



Injury severity associations 
• Veterans with at least 1 injury severity marker 

were almost 18-times more likely to receive a 
clinician-confirmed TBI. 
 

https://www.healthquality.va.gov/guidelines/Rehab/mtbi/concussion_mtbi_full_1_0.pdf 

Presenter
Presentation Notes
When examining the individual contributions of each injury severity marker, Veterans with LOC and PTA were 10-11 times more likely to receive a clinician-TBI diagnosisWhile disorientation/confusion is also associated to a clinician-confirmed TBI diagnosis, this is to a lesser degree when compared to the utility of LOC and PTA.



Consistent definitions of mTBI 

Presenter
Presentation Notes
This definition of mTBI from the VA is consistent with other well used criteria for mTBI 



Injury severity associations 
• Veterans who endorsed LOC and PTA were 

10-11 times more likely to receive a clinician-
confirmed TBI. 

• Disorientation and confusion is also 
associated, but to a lesser degree 
 

Presenter
Presentation Notes
When examining the individual contributions of each injury severity marker, Veterans with LOC and PTA were 10-11 times more likely to receive a clinician-TBI diagnosisWhile disorientation/confusion is also associated to a clinician-confirmed TBI diagnosis, this is to a lesser degree when compared to the utility of LOC and PTA. Why might this be given that disorientation/confusion is also part of the diagnostic criteria? 



Injury severity associations 
• WHY MIGHT THIS BE? 

– LOC and PTA more clearly reflects possible 
neurologic injury 

• Greater agreement in mTBI diagnosis among clinicians 
when there is injury-associated LOC and PTA (Powell et al., 
2008; Walker et al., 2015) 

– Disorientation/confusion may be confounded by 
the traumatic nature of event  

 

Presenter
Presentation Notes
Within military settings, as we talked about previously --- head injuries occur within the context of combat and traumatic events.  In some cases, acute symptoms associated with trauma may reflect disorientation and confusion… and as such, endorsement of confusion outside of the setting of LOC and PTA is may be less indicative of a neurologic insultOf course, as already noted --- when confusion is reported in combination with LOC/PTA, clinical utility of this marker improves.



Utility of neurobehavioral symptoms 

1. Likelihood ratio of each neurologic 
symptom for predicting clinician-confirmed 
TBI status 
 



NSI physical symptoms 
Physical Symptoms  Rating Odds Ratio 
1. Feeling dizzy (ref = None) Mild/Moderate 1.90** 

Severe/Very Severe 3.09** 

2. Loss of balance Mild/Moderate .12 
Severe/Very Severe .173 

3. Poor coordination, clumsy Mild/Moderate 1.35 
Severe/Very Severe 3.09** 

4. Headaches Mild/Moderate 1.66 
Severe/Very Severe 2.83*** 

5. Nausea Mild/Moderate 1.57 
Severe/Very Severe 2.76* 

6. Vision problems, blurring, trouble seeing Mild/Moderate 1.23 
Severe/Very Severe 2.43** 

7. Sensitivity to light Mild/Moderate 1.35 
Severe/Very Severe 2.01* 

8. Hearing difficulty Mild/Moderate 1.86* 

Severe/Very Severe 1.87* 

*p < .05; **p < .01; ***p < .0001 

Presenter
Presentation Notes
Loss of balance, sensitivity to noise, change in taste or smell, loss of appetite



NSI physical symptoms 
Symptoms  (cont.) Rating Odds Ratio 
9. Sensitivity to noise Mild/Moderate .95 

Severe/Very Severe .84 
10. Numbness or tingling on parts of body Mild/Moderate 2.04** 

Severe/Very Severe 1.56 
11. Change in taste or smell Mild/Moderate .76 

Severe/Very Severe .10
12. Loss of appetite or increased appetite Mild/Moderate .63 

Severe/Very Severe .53 

SUMMARY: Veterans with severe/very severe levels of dizziness, 
poor coordination, headaches, nausea, and vision problems 
were 2-2.5 greater odds of receiving a clinician-confirmed mTBI 
diagnosis. 

*p < .05; **p < .01; ***p < .0001

Presenter
Presentation Notes
Lack of relationship between some of these physical symptoms such as loss of appetite or sensitivity to noise/hearing may be due to overlap from other mental health or physical conditions



NSI cognitive symptoms 
Cognitive symptoms Rating Odds Ratio 
13. Poor concentration, cannot pay attention Mild/Moderate 1.10 

Severe/Very Severe 2.00 

14. Forgetfulness, cannot remember things Mild/Moderate 1.24 
Severe/Very Severe 2.00 

15. Difficulty making decisions Mild/Moderate 1.14 
Severe/Very Severe 1.21 

16. Slowed thinking, difficulty getting organized, 
cannot finish things Mild/Moderate 1.10 

Severe/Very Severe 1.97* 

*p < .05; **p < .01; ***p < .0001 

Presenter
Presentation Notes
Loss of balance, sensitivity to noise, change in taste or smell, loss of appetite



NSI cognitive symptoms 
• Slowed thinking, difficulty getting organized,

cannot finish things:
– Common cognitive deficits in mTBI
– Diffuse axonal shearing

Presenter
Presentation Notes
Report of slowed thinking and other executive functioning complaints (e.g. organization, perseverative behaviors)… are commonly reported in TBI --- a number of studies have examined dffuse axonal shearing in mTBI



NSI cognitive symptoms 
• Other cognitive symptoms are unrelated: 

– Poor relationship between subjective cognitive 
complaints and objective neuropsychological findings 
( 

– Subjective cognitive complaints on NSI were 
significantly correlated with Posttraumatic Stress 
Disorder Checklist (PCL-C) and Personality 
Assessment Inventory (PAI) 

 
SOURCE: French, LM, Lange, RT, & Brickell, TA (2014). Subjective cognitive complaints and 
neuropsychological test performance following military-related traumatic brain injury. Journal of 
Rehabilitation & Research Development, 51(6), 933-950 

Presenter
Presentation Notes
38-49% of military service people with subjective cognitive complaint had neuropsychological test scores that fell within normal limits. 



NSI emotional symptoms 
Emotional symptoms Rating Odds Ratio 
17. Fatigue, loss of energy, getting tired easily Mild/Moderate .78 

Severe/Very Severe 1.37 

18. Difficulty falling or staying asleep Mild/Moderate 1.04 
Severe/Very Severe 1.41 

19. Feeling anxious or tense Mild/Moderate .75 
Severe/Very Severe 1.39 

20. Feeling depressed or sad Mild/Moderate 1.23 
Severe/Very Severe 1.68 

21. Irritability, easily annoyed Mild/Moderate 2.19 
Severe/Very Severe 2.45* 

22. Poor frustration tolerance, feeling easily 
overwhelmed by things Mild/Moderate .45 

Severe/Very Severe .25 

*p < .05; **p < .01; ***p < .0001 



NSI emotional symptoms 
Irritability: Military and Veterans 

• Common characteristic (Yang et 
al., 2012) 

• About 30% with mTBI 
complain of irritability 1 year 
post-injury (Deb et al., 1998) 

• May reflect disruption in 
inhibitory control in prefrontal 
and limbic structures, areas in 
the brain sensitive to brain 
injury  (Hovland & Mateer, 2000) Non-head TBI w/o TBI with

No injuries
injuries LOC LOC

Irritability 24.70% 36.80% 47.80% 56.80%

Additional resource: Hoge et al., 2008 
http://dvbic.dcoe.mil/files/DVBIC_Research_Research-
Review_TBI-Irritability-Agression_Feb2016_v1.0_2016-04-
05.pdf 

Presenter
Presentation Notes
A survey of 2525 soldiers conducted three to four months after returning from deployment showed that those with no injuries reported irritability at a rate of 24.7%. Those withnon-head injuries reported irritability at a rate of 36.8%. (Hoge et al., 2008) Among those with deployment-related TBI, the same survey documented irritability in 56.8% of those who experienced injury with LOC and 47.6% of those who experienced injury with no LOC.



Overview of findings 
• Retrospective injury-related factors have 

greatest utility 
• < 1/3 (10/22) of current NSI symptoms 

distinguished between Veterans with and 
without clinician-confirmed mTBI 
– Clinicians place weight on neurologic/physical 

symptoms (e.g. nausea) 
– Limited association in cognitive and emotional 

symptoms  



Clinical Implications 

• Goal of Second Level TBI Evaluation 

– Diagnosis (for documentation) 

– Identify Veterans at risk for continued and 

worsening of postconcussive symptoms 

– Plan multidisciplinary treatment 

 



Clinical Implications 
• Diagnosis of mTBI within VA: 

– Injury severity markers are key in identifying 
significance of injury event 

– Consistency with other widely used criteria 
– Limited utility of current neurologic (or 

postconcussive) symptoms on NSI 

 



Clinical Implications 
• Psychoeducation for Veterans: 

– mTBI describes a past event 
– Expectations for recovery from mTBI 
– Stress importance of multidisciplinary treatment 

 



Clinical Implications 

Multidisciplinary treatment  (VA Consensus Conference) 

• Address physical symptoms 
• Further assessment and treatment of 

mental health conditions 
• Further neuropsychological 

assessment of objective cognitive 
concerns 

• Coordinate integrated treatment 
plan 

 



Future Direction 
• Examine consistency between clinicians’ 

ratings of TBI 
• Replication using larger national data 
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Questions/Comments? 

• Contact Information:  

– Karen Lau, PhD (karen.lau@kp.org) 

– Shira Maguen, PhD (shira.maguen@ucsf.edu) 

 

mailto:karen.lau@kp.org
mailto:shira.maguen@ucsf.edu


References 
American Congress of Rehabilitation Medicine (1993).Definition of mild traumatic brain injury. Journal of Head Trauma 

Rehabilitation 8:86–87. 
Davenport, N.D. (2016). The chaos of combat: An overview of challenges in military mild traumatic brain injury research. 

Frontiers in Psychiatry, 7(85) , doi: 10.3389/fpsyt.2016.00085. eCollection 2016. 
Deb S, Lyons I, Koutzoukis C. (1999). Neurobehavioural symptoms one year after a head injury. British Journal of Psychiatry, 

174:360–5. 
Hoge, C. W., McGurk, D., Thomas, J. L., Cox, A. L., Engel, C. C., et al. (2008). Mild traumatic brain injury in U.S. soldiers 

returning from Iraq. New England Journal of Medicine, 358, 453-463. doi:10.1056/NEJMoa072972 
Maguen, S., Lau, K.M., Madden, E., & Seal, K. (2012). Relationship of screen-based symptoms for mild traumatic brain injury 

and mental health problems in Iraq and Afghanistan veterans: Distinct or overlapping symptoms? Journal of Rehabilitation 
Research and Development, 49(7), 1115-26. 

Maguen, S., Madden, E., Lau, K.M., & Seal, K. (2012). The impact of head injury mechanisms on mental health symptoms in 
veterans: Do number of exposures matter? Journal of Traumatic Stress, 25(1), 3-9. 

Malec JF, Brown AW, Leibson CL, Flaada JT, Mandrekar JN, Diehl NN, Perkins PK (2007). The mayo classification system for 
traumatic brain injury severity. Journal of Neurotrauma, 24:1417–1424. 550 

National Center for Injury Prevention and Control. Report to Congress on Mild Traumatic Brain Injury in the United 
States:steps to prevent a serious public health problem. In: Prevention CDC, editor. Atlanta, GA: National Center for Injury 
Prevention and Control; 2003. 

Powell JM, Ferraro JV, Dikmen SS, Temkin NR, Bell KR. (2008). Accuracy of mild traumatic brain injury diagnosis. Archives 
ofPhysical Medicine & Rehabilitation, 89:1550–1555. 

Report of VA Consensus Conference (2010). Practice recommendations for treatment of Veterans Q11 with comorbid TBI, 
Pain, and PTSD.  

Walker WC, Cifu DX, Hudak AM, Goldberg G, Kunz RD, Sima AP (2015). Structured interview for mild traumatic brain injury 
after military blast: inter-rater agreement and development of diagnostic algorithm. Journal of Neurotrauma, 32:464–473. 

 
 
 


	Assessing for mTBI among Iraq and Afghanistan veterans: Outcomes of injury severity and neurologic factors��HSR&D Cyberseminar�March 16, 2017
	Poll Question
	Background
	Background
	Diagnosis of mTBI in VA
	Diagnostic challenges…
	Diagnostic challenges…
	Diagnostic challenges…
	Aim
	Methods
	Measures
	Retrospective injury severity markers
	Current neurobehavioral symptoms (NSI)
	Clinician confirmed TBI diagnosis
	Sample characteristics
	Analyses of injury severity associations
	Injury severity associations
	Injury severity associations
	Consistent definitions of mTBI
	Injury severity associations
	Injury severity associations
	Utility of neurobehavioral symptoms
	NSI physical symptoms
	NSI physical symptoms
	NSI cognitive symptoms
	NSI cognitive symptoms
	NSI cognitive symptoms
	NSI emotional symptoms
	NSI emotional symptoms
	Overview of findings
	Clinical Implications
	Clinical Implications
	Clinical Implications
	Clinical Implications
	Future Direction
	Acknowledgments
	Questions/Comments?
	References



