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Disclaimer

This presentation is based on work supported, in part, by the Department of 
Defense and the Department of Veterans Affairs but does not necessarily represent 
the views of the Department of Defense, Department of Veterans Affairs, or the 
United States Government.



Most are mild in severity (82.8%)

Alteration of consciousness (< 24 hours)

Loss of consciousness (< 30 minutes)

Posttraumatic amnesia (< 24 hours)

TBI in Veterans

Symptoms expected to 
resolve within 3-6 months

Vestibular 
nausea
dizziness
balance problems

Sensory 
altered vision
headaches
tinnitus

Cognitive 
forgetfulness
lack of focus

Emotional 
irritability
depression

CDC, 2015; DVBIC, 2019 
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TBI in Veterans

Environment
• Physical & Practical
• Emotional & Mental
• Social

•
•

Time between TBI
Number of TBI

Frequency

Mechanism
•
•
•

Blast
Blunt Force
Contra Coup
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Samples and Methods

CENC-34 PDMH Pilot

Cross-sectional ✓ ✓ ✓
Iraq/Afghanistan Veterans ✓ ✓ ✓
Neuroimaging ✓ ✓
Sample Size 341 1399 28

Age 41.16 (10.13) 37.55 (10.38) 39.0 (9.5)

Male 86.2% 81.7% 100%

Years since Deployment 9.71 (3.53) 6.64 (5.01) 6.2 (2.70)



Salisbury Blast Interview

0

50

100

150

200

250

300

350

400

0 1 2 3 4 5

Wind Median Distance

Rowland, Martindale, Spengler et al., 2020; Rowland, Martindale, Shura et al., 2020

Behind Cover No Cover

Wind* 1.19 (1.4) 1.42 (1.6)

Debris 1.56 (1.6) 1.71 (1.7)

Ground* 2.44 (1.4) 2.66 (1.5)

Pressure* 1.24 (1.4) 1.55 (1.5)

Temp 0.63 (1.1) 0.70 (1.2)

Sound* 3.18 (1.2) 3.44 (1.3)
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Behavioral Outcomes
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Clinical Outcomes



Cognitive Outcomes

Martindale et al., in submission

42

43

44

45

46

47

48

49

50

51

52

PRI VCI WMI PSI

T-
Sc

or
e

Non-Deployment TBI Deployment TBI

42

43

44

45

46

47

48

49

50

51

52

TMT-A TMT-B COWAT Animal Naming

T-
Sc

or
e

Non-Deployment TBI Deployment TBI

***

***

***



Cognitive Outcomes
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Behavioral Summary

• Attention
• Executive function
• Altered by blast exposure

• Posttraumatic stress symptoms
• Depressive
• Sleep
• Neurobehavioral
• Pain
• Substance use

• Posttraumatic Stress Disorder
• Depression
• Alcohol Use Disorder

Cognitive Function

Psychiatric Diagnoses

Symptom Report



Martindale, Rostami, et al., 2020
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Neuroimaging: Networks

Rowland et al., 2017



Neuroimaging: Networks

Non-Standardized Parameter Estimates

Deployment TBI PTSD PTSD-TBI 
Interaction

Nodes -2.01 9.64* -14.32*
Average Degree .203 -.534* .813*
Theta Connections .003 .230 .238

Global Efficiency 1.65 -7.07* 9.69

Modularity .038 -.033 .083*
Cluster Coefficient .005 -.040 .127*
Rich Club Coefficient .039 -.077 .341

Note. n = 181, *significant following FDR correction at p<.05.

Rowland et al., in submission



Neuroimaging: Networks
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Conclusions

Deployment TBI is uniquely associated with negative outcomes.

The effect of Deployment TBI is not limited to the acute stage, 
but may have a stronger effect much later in the chronic 
stage. 

Negative outcomes are not a foregone conclusion. 
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