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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
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B dMRECCH:
TBI in Veterans

Most are mild in severity (82.8%) Symptoms expected to
resolve within 3-6 months

Alteration of consciousness (< 24 hours)

: . Vestibular
Loss of consciousness (< 30 minutes) nausea

_ _ dizziness
Posttraumatic amnesia (< 24 hours) balance problems

Sensory
altered vision
- ’ headaches
tinnitus
Penetrating
Cognitive
m Severe forgetfulness
lack of focus
Moderate
Emotional
= Mild irritability
depression
m Not Classifiable
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TBI in Veterans

Frequency

¢ Time between TBI
e Number of TBI

Mechanism

e Blast
¢ Blunt Force
e Contra Coup

Environment

. e Physical & Practical
e Emotional & Mental
e Social
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Samples and Methods

CENC-34 PDMH Pilot
Cross-sectional v v v
Iraq/Afghanistan Veterans v v v
Neuroimaging v v
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)
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Salisbury Blast Interview

Pressure Median Distance Wind Median Distance

BRAIN INURY @ Taylor &Francis
it/ rg/ 10,1080/02699052.2020.1729478 T Group 350

) Creck o upaeea

400
350

Blast Interview: A CENC Study
Jared A. Rowland (°**, Sarah L. Martindale *<, Kayla M. Spengler’, Robert D. Shura **, and Katherine H. Taber*»s 250 300
“Research & Academic Affairs Service Line, Salisbury VA Medical Center, Salisbury, North Carolina, USA; “Mid-Atlantic Mental lliness Research
Education and Clinical Center, Durham, North Carolina, USA; ‘Department of Neurobiology and Anatomy, Wake Forest School of Medicine, 250
Winston-Salem, North Carolina, USA; “Department of Physiology and Pharmacology, Wake Forest School of Medicine, Winston-Salem,North
Carolina, USA; “Department of Neurology, Wake Forest School of Medicine, Winston-Salem, North Carolina, USA; ‘Division of Biomedical Sciences, 200
Via College of Osteopathic Medicine, Blacksburg, Virginia, USA; ‘Department of Physical Medicine and Rehabiliation, Baylor College of Medicine,
Houston, Texas, USA 200
nastaacr 150
Objectve: 150
P: ip: 3 @
De: 10 @ 1A OWLAND ET AL
Wiin Measur 100
Results: 94.4° "
o] Awpenca 100
oceurring duri Salisbury Blast Interview
during a blast “I'want to go over any time you were exposed to  blast or explosion. This includes blasts and explosions that were close, as well as those that were:
mperaure ot o 0 o . e .k P S Ot ot et w4 Dk SO o8 v 1o 0k s 50 50
behind cover. Has the participant been exposed to blasts of any kind? YESNO
A en did this happen?  Date: __J__J__
tenpatiee I o vian e i o 0 - 0

Sequelae of Blast Events in Iraq and Afghanistan War Veterans using the Salisbury 300

Conclusion: 3 Were y
in 2 vehicle YESNO
characteristics (i yes was it fippec or throw nto anything by the blast YESINO 1 2 0 1 2 3 4
provides comj ‘behind cover? YES/NO 0 5 5
protective facf Was snything beween you and the bias? YES/NO
wearing a helmt YESINO.
i et provectont YESNO
veunng ey poection? YESINO
wearing body armor YESINO
i il o e it b o <) YESINO
Introduction thrown to the ground by the YES/NO
hrown i aryhin by the bl vl e, o ot bjc? YESINO .
Military service it by anything from the blast? YESINO
different blast 4. What causd the bast”
combat (1,2). e e Tllowing sl 0 e how mch Yo xpnaced e oo G o e s
zones in suppo B Detris G
Iraqi Freedom ) Ground shaking: 012345
exposed to blas) & Pressre changelgradicnt 01234 .
posed to b O e s 015545 *
traumatic brain| e R . . . .
the instance of 6 How fr wereyou from the bias?  quantity i
78% of wound: 7 s il xposre g YESINO

members and

o e o — Debris 1.56 (1.6) 1.71 (1.7)

Currently, n iow macy it 3 yo et omured o

d & for any event were you:
identify and chy . thrown to the ground by the blast? YESINO

or explosive eve| ii. thrown into anything by the blast (wall, vehicle, or ofher object)? YES/NO £ 3
bl e o o b e Groun 2.44 (1.4 2.66 (1.5
rtion and. atn v 1Fyes 10 any,did ppt steike their head 85 reslt? YESNO . . . .

source (cg. r

& this time period?”

i B — Pressure* 1.24 (14 155 (1:9)

2020 oo & Frone oderatdy. 1.5..:5&.5 blowing away

ngly, not possible to stand or walk

B ot Temp 0.63 (1.1) 0.70 (1.2)

b Debes
0=

of de
edersicly. moerte amovnt R
ignificant am

ongly, sigr

"he e incucing small pebbles or similar objects
1 of debris i i including small roc
ot amount of debris including medium to large objects.

Sound* 3.18 (1.2) 3.44 (1.3)

[ICENC vA &

Rowland, Martindale, Spengler et al., 2020; Rowland, Martindale, Shura et al., 2020 Chronic Effects of Neurotrauma Consortium

arthquake, noticeable ground movement, blancefstabilty afected
ongly, sirong earthquake, thrown about even if lying prone.
@) Pressure changelgradient

U.S. Department
of Veterans Affairs




i l MID*ATLANTIC
POST DEPLOYMENT MENTAL HEALTH

Behavioral Outcomes

ACRM Archives of Physical Medicine and Rehabilitation

AMERICAN CONGRESS OF N .
REHABILITATION MEDICINE Journal homepage: wwiw.archives-pmr.org

‘ Archives of Physical Medicine and Rehahilitation 2018;99:2485-95

ORIGINAL RESEARCH

Behavioral and Health Outcomes Associated With ) Checicto updtes|
Deployment and Nondeployment Acquisition of

Traumatic Brain Injury in Iraq and Afghanistan

Veterans
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Table 3 Outcome and covariate descriptive measures for aims 1 and 2

Nondeployment TBL Deployiment TBI PTSD Diagnosis

Total Sample (N=1399) — (n=2835) + (n=564) — (n=1071) + (n=328) — (n=7886) + (n=613)
Measure Mean + SD Mean £ SD Mean =+ SD Mean &+ SD Mean £ SD Mean £ SD Mean =+ SD
BDI-II 14.79412.67 14.08412.98 15.84412.12 12.74+12.08* 21.50412.24* 9.23410.13* 21.92412.02*
DTS 41.30+39.67 39.20+40.32 44.42+38.52 33.82436.98* 65.73+£38.37* 19.67426.60° 69.02+36.30*
PSQIL 9.57+4.90 9.29+4.96 9.98+4.77 8.78+4.75* 12.16-4+4.46* 7.4944.38* 12.2444.19*
AUDIT 5.1146.00 4.651+5.63 5.7946.44 4,76£5.75 6.2416.45 4.20+4.86% 6.2747.03%
DAST 1.084:2.82 0.941+2.62 1.2843.07 1.0342.82* 1.24-L2.80%" 0.75£2.14* 1.5143.45%
BPL 3.3442.51 3.22+2.61 3.50+2.38 3.0542.51% 4.28+2.30* 2.67+2.36% 4.2342.43%
CES 11.97410.36 11.08410.22 13.30410.44 9.5149.11* 20.02410.12* 8.0248.69* 17.03410.13*

NOTE. Results from aims 1 and 2. Independent samples ¢ tests were conducted on the CES to report differences hetween groups; however, they are not reported in the body of the article hecause the CES was
included in analyses as a covarfate. — = absence of condition, + = presence of condition.
Abbreviations: AUDIT, Alcohol Use Disorders Identification Test; BDI-IL, Back Deprassion Inventory II; BPI, Brief Pain Inventory; CES, Combat Exposure Scale; DAST, Drug Abuse Screening Test; DTS, Davidson
Trauma Scale; PSQI, Pittsburgh Sleep Quality Index.

* Significant differences after applying FDR (p<..05}.

T Difference was only significant for aim 1 analyses, not adjusting for the curment diagnosis of PTSD.

i The BPI was administered to fewer participants (n==807) in this sampL

TR o7 e DR T Veers T e T S
Disclosres; none. mental health and/or medical problems,**”  including

0003-9993/18/$36 - see front matter Published by Elsevier Inc. on behalf of the American Congress of Rehabilitation Medicine K
rttpsi/idoi.org/10.1016/1.apmr.2018.04.029 VA

Martindale et aI., 2018 Chronic Effects of Neurotrauma Consortium
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Behavioral Outcomes

/ Table 3  Outcome and covariate descriptive measures for aims 1 and 2
Nondeployment TBI Deployment TBI

o Total Sample (N=1399) — (n=2835) + (n="564) — (n=1071) + (n=328)

B Measure Mean £ SD Mean £+ SD Mean £ SD Mean £ SD Mean X SD

D BDI-II 14.79+12.67 14.08+12.98 15.84+12.12 12.74412.08% 21.50+12.24*

.\rl DTS 41.30+39.67 39.204+40.32 44.421438.52 33.82+36.98% 65.73438.37¢

PSQL 9.57+4.90 9.29+4.96 9.98+4.77 8.78+4.75*% 12.16+4.46*
T.'; AUDIT 5.11=+6.00 4.65£5.63 5.7946.44 4.76£5.75 6.24-6.45
—| DAST 1.084-2.82 0.94+42.62 1.2843.07 1.03+2.82* 1.24-12.80% 1 —
BRPT' 3.34+2.51 3.2242.61 3.50+2.38 3.05+2.51% 4.28+2.30* —

me CES 11.97+10.36 11.08+10.22 13.304+10.44 9.51+9.11% 20.02+10.12*
EI-II 14.79+12.67 14.08+12.98 15.84+12.12 12.744+12.08* 21.50+12.24* 9.23£10.13* 21.92:|:12.02_*
DTS 41.30439.67 39.20+40.32 44.472438.52 33.821+36.98* 65.73+38.37 19.67£26.60* 69.024+36.30*
PSQL 9.57+4.90 9.29+4.96 9.98+4.77 8.78+4.75* 12.16-+4.46% 7.49-+4.38% 12.24+4.19*
AUDIT 5.11+6.00 4.6545.63 5.79+6.44 4.7645.75 6.2446.45 4.2044.86% 6.274+7.03%
DAST 1.08+£2.82 0.9442.62 1.28+3.07 1.034£2.82* 1.2442.80%" 0.7542.14* 1.5143.45%
BPIF 3.34+2.51 3.22+2.61 3.50+2.38 3.05+2.51% 4.28-+2.30" 2.67+2.36% 4.23+42.43%
CES 11.97+10.36 11.08+10.22 13.30+10.44 9.51+9.11* 20.02+10.12* 8.02£8.69¢ 17.03410.13*
NOTE. Results from aims 1 and 2. Independent samples ¢ tests were conducted on the CES to report differences hetween groups; however, they are not reported in the body of the article hecause the CES was
included in analyses as a covarfate. — = absence of condition, + = presence of condition.
Abbreviations: AUDIT, Alcohol Use Disorders Identification Test; BDI-IL, Back Deprassion Inventory II; BPI, Brief Pain Inventory; CES, Combat Exposure Scale; DAST, Drug Abuse Screening Test; DTS, Davidson
Trauma Scale; PSQI, Pittsburgh Sleep Quality Index.

* Significant differences after applying FDR (p<..05}.

T Difference was only significant for aim 1 analyses, not adjusting for the curment diagnosis of PTSD.

i The BPI was administered to fewer participants (n==807} in this sample.

TPTRECTY o T DeparTraeal o1 Velerers T Ioal Fealh Servoes =
Disel lo:mes none. mental health and/or medical problems, " including

0003-9993/18/$36 - see front matter Published by Elsevier Inc. on behalf of the American Congress of Rehabilitation Medicine
rttpsi/idoi.org/10.1016/.apmr.2018.04.029
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Behavioral Outcomes
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/ Table 3  Outcome and covariate descriptive measures for aims 1 and 2
Nondeployment TBI Deployment TBI
o Total Sample (N=1399) — (n=2835) + (n="564) — (n=1071) + (n=328)
B Measure Mean 4 SD Mean £ SD Mean 4 SD Mean £ SD Mean 4 SD
D BDI-II 14.79+12.67 14.08+12.98 15.84+12.12 12.74412.08% 21.50+12.24*
T prS 41.30+39.67 39.204+40.32 44.421438.52 33.82+36.98% 65.73438.37¢
v PSQL 9.57+4.90 9.29+4.96 9.98+4.77 8.78+4.75*% 12.16+4.46*
; AUDIT 5.11=+6.00 4.65£5.63 5.7946.44 4.76£5.75 6.24-6.45
« DAST 1.24-£2.80%"
» BPT Non-Deployment TBI (z = 160) Deployment TBI (7= 140) 4.2842.30"
f CES Measures 20.02+10.12*
M SD range M SD range
e 1 AUDIT 4.89 4,69 0-29 5.58 487  0-23
sinonane s ool PCLL =5 32.14 18.75 1-74 36.83 19.27  0-75
sl PHQ-9 11.75 6.66  0-27 13.15 678 027
vt rvence of b
sy wenaienn)  PROMIS-PI 19.41 9.43 8-40 21.24 9.82 840
Archives of Physical Medicine
el PSQI 11.12 4.21 1-21 11.76 4.24 1-21
| NsI 25.59 1551  1-72 30.26 17.01 274

an 3
MIRECO) o e Dopimentof Veers s Mo ot S professionals because patients often present with cooccurring
Disclosures: nonc. mental health and/or medical problems.””” including

0003-9993/18/$36 - see front matter Published by Elsevier Inc. on behalf of the American Congress of Rehabilitation Medicine
Atips://doi.org/10.1016/.apmr.2018.04.029
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Clinical Outcomes

ACRM Archives of Physical Medicine and Rehabilitation

AMERICAN CONGRESS OF N .
REHABILITATION MEDICINE Journal homepage: wwiw.archives-pmr.org

‘ Archives of Physical Medicine and Rehabilitation 2018;99:2485-95

ORIGINAL RESEARCH

Behavioral and Health Outcomes Associated With ) Gk or pates
Deployn| . .
Traumat Non-Deployment TBI Deployment TBI Current PTSD Diagnosis

Veteran
-(n=835) +(n=564 -(n=10710 +(n=328) -(n=786) +(n=613)

Sarah L. M
Mid-Atlant

From the “Resea
Research, Educaty
Winston-Salem,

vsorsaln | N fajor Depressive Disorder 344 (41.2) 265 (47.0) 404 (37.7)  205(62.5° 21 275 | |20125.6) 408(66.6) .38 5.50

Winston-Salem,

Lifetime Diagnosis n (%) 1 (%) o OR 1 (%) n (%) o OR n (%) 7 (%) ol OR

Dysthymic Disorder 24(29)  27(48) 36 (3.4) 15 (4.6) 16(2.0)  35(57)° .08 239

sigrens]  Aleohol Use Disorder 204 24.4) 182(32.3) .09 147| |271@253) 115@351)¢ .09 159 | |147(187) 239(39.0) 24 293

memenins | Polysubstance Use Disorder 3(0.4) 11 2.0 .08 552 10(0.9) 4(1.2) 4(0.5) 10(1.6)

Main Outcome M

e el Posttraumatic Stress Disorder 351 (42.0) 262 (46.5) 375(35.0) 238(72.6) 32 491 - -
Conclstons T8
poneromer | Anxiety Disorder NOS 16 (1.9 13(2.3) 2321 6(1.8) 25(3.2) 4 (0.7 -09 007
f:eera?mﬂem alterations o Improve engagement and outcomes.

Archives of Physical Medicine and Rehabilitation 2018;99:2485-95

Published by Elsevier Inc. on behalf of the American Congress of Rehabilitation Medicine

Traumatic brain injury (TBI) is an increasing concern for the US
military. The incidence of nonpenetrating TBI is more common
among veterans returning from the wars in Iraq and Afghanistan
than previous conflits, with reports of explosion-related injusies
an estimated 16% higher."™ TBI is a major concern for health

Medical Cenler and the VA Mid-Adantc Menta Dlness Research, - rofessionals because patients often present W]!h cooccurring
(MIRECC) of the Department of Veterans Affuirs Mental Health Services. P P P &
Disclosures; none. mental health and/or medical problcms including

0003-9993/18/$36 - see front matter Published by Elsevier Inc. on behalf of the American Congress of Rehabilitation Medicine £33
rttpsi/idoi.org/10.1016/1.apmr.2018.04.029 VA

Martindale et al . 2018 Chronic Effects of Neurotrauma Consortium
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Cognitive Outcomes

Z B Non-Deployment TBI B Deployment TBI Z B Non-Deployment TBI B Deployment TBI
%k 3k %k
50 50
49 49 %%k
° 48 ° 48
§ 47 * % % § 47
- 46 - 46
45 45
44 44
43 43
42 42
PRI VCl WMI PSI TMT-A TMT-B COWAT Animal Naming
Non-Deployment TBI Deployment TBI
Measures F Nsp” F Nsp”
WAIS-IV PRI 1.47 005 1.80 006
WATIS- IV VCI 0.00 001 4 KR 017
WAIS-IV WMI 0.01 <.001 S3.62 019
WAIS-1V PSI 1.07 004 4,09 014
TMT-A 0.19 001 15.32 049
TMT-B 0.18 <.001 9.36 031
COWAT 0.15 <.001 4.14 014

U.S. Department
of Veterans Affairs

Animal Naming 0.89 .003 1.60  .006 [1 CENC VA
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Influence of Blast Expos

Table 4

. G. @il Hete Omnibus Model Parameter Estimates

Model R? P AR? sig B SEB t P LILCI ULCI

Trail Making Test A (TMT-A)
Model 1 PTSD Severity .024 .047 — -0.11 0.04 -2.49 014 -0.20 -0.02
Model2  PTSD Severity 073 <.001 <.001 -0.09 0.04 -1.93 055 -0.17 0.00
Deployment TBI -4.84 1.34 -3.61 000 748 -2.20
Model3  PTSD Severity 075 .001 582 -0.09 0.05 -2.05 042 -0.18 0.00
Deployment TBI -5.31 1.48  -3.58 000 -8.23 239
Blast Pressure 0.36 0.50 0.73 463 -0.61 1.34

Trail Making Test B (TMT-B)
Model 1 PTSD Severity 009 334 — -0.06 004 -1.44 152 -0.14 0.02
Model 2 PTSD Severity .036 .028 .001 -0.04 0.04 -1.01 315 -0.12 0.04
Deployment TBI -3.24 1.22  -2.65 009 -5.65 -0.83
Model3  PTSD Severity 037 .050 71 -0.03 0.04 -0.82 410 -0.12 0.05
] Deployment TBI -2.87 1.36  -2.12 035 554 -0.20
St G 3 Blast Pressure -0.29 0.45 -0.64 526 -1.18 0.61

Carolina, and Departme]
School of Medicine; Anna S. Ord, MA-MIRECC, Re]

W.G.(

Affairs Service Line, W. G. (Bill) Hefner VA Healthe: 075 001 582 —0.00 005 205 012 0.8 000
Rowland, MA-MIRECC, Research & Academic Af . a8 —3.58 00D 823 —239
W. G. (Bill) Hefner VA Healthcare System, and Depar] 036 030 073 463 —o6t 134
Wake Forest Sehool of Medicine.
“This work was supported by grant funding from 000 534 006 oo L4 152 o4 .
Defense Chronie Effects of Neurotrauma Consorti
WSIXWH-13-2-0095 and the Department of Vete 03 028 ot 004 w1l 318 012 004
Award 101 CXO001135. This work was also suppor] 324 265 009 565 0.83
the W. G. (Bill) Hefner VA Healtheare System, MA
Department of Veterans Affairs Office of Acaden] 037 050 m —0.03 -0 a0 —012 405
—2.87 —212 035 —5.54 —02¢
—029 —061 526 -1 061

determination; AR” sig = p value for change in &%, B = unstandardized = standard ercor of beta; LLCE = lower-limit
upper-litit confidence interval, PTSD = postiraumatic sire teanmatic brain injury. To be considered

significant, needed o be significant avell, have a significant AR, and surv ‘or multiple compariscns. Results are corrected e
for meltiple sing the false-discovery rute for six regression an els are siguificant alter comrection. PTSD *
severity = C ministered PISD Scale (CAPS-5) current severity seore (0-78). For dep BL 0 = absent, 1 = present. Blast pressure =

maximumn p experienced (0-5)

Martindale, Ord, Rowland, 2020 Chronic Effects of Neurotrauma Consortium
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Influence of Blast Exposure on Cognitive Functioning in Combat

©
w
|

Sarah L. Martindale Anna S. Ord
W. G. (Bill) Hefner VA Healthcare System, Salisbury, North W. G. (Bill) Hefner VA Healthcare System,|
Carolina, and Wake Forest School of Medicine North Carolina
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Jared A. Rowland
W. G. (Bill) Hefner VA Healthcare System, Salisbury, North Carolina, and Wake Forest School of Medic

o
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Objective: We evaluated the contribution of blast-pressure severity to cognitive functioning beyond
posttrumatic stress disorder (PTSD) severity and trumatic brain injury (TBD). Method: Post-9/11
veterans (N = 254, 86.22% male) completed the Wechsler Adult Tnielligence Scale (WAIS-TV) and Trail
Making Test (TMT). The Clinician-Administered PTSD Scale (CAPS-5), Mid-Atlantic MIRECC As
sessment of TBI, and the Salisbury Blast Interview evaluated PTSD diagnosis/severity, deployment TBI
sespectvely. Resuls: Veterans with mild deploy

&
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13), Wozkmg Memory Index (&
A (TMT-A; d = 50 and the Tr
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|

2, Blast-pressure severity exacerbated the effects.
of mild TBI on a simple attention task, such that participants with TBI had gradual decrements in
attention as blast severity increased. Veterans who incur a TBI and are exposed to blasts during
deployment may experience persisting difficulties with cognitive functioning as a result of alterations in
basic attention abilities.
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Key Points

Question: Does experiencing a blastiexplosion during deployment affect cognitive functioning
beyond other mental health factors? Findings: Exposure to a blast/explosion was nol a primary factor
incognitive but exacerbated f other

Tmportance: Exposure to blasts/explosions during deployment may contribute to lower cognitive
functioning when other conditions are present. Next Steps: Identifying specific characteristics of
blast exposure (e.g.. number of exposures, distance) that are predictive of functional outcomes will
be important in elucidating how exposure to blasts affects veterans long term.

Point Estimate

Keywords: blast, veteran, cognition, posttraumatic stress disorder. traumatic brain injury
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Behavioral Summary

sl COgnitive Function

e Attention
¢ Executive function
e Altered by blast exposure

mma SYMmptom Report

e Posttraumatic stress symptoms
¢ Depressive

e Sleep

e Neurobehavioral

e Pain

e Substance use

¢ Posttraumatic Stress Disorder
e Depression
¢ Alcohol Use Disorder
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Disorder and Mild Traumatic Brain ibpoca
I . Current PTSD 0.063 3.65 .016 0.008 509 —-0.18 050 —0.35 723 —-1.16 0.81
N Lifetime PTSD —0.07 045 -0.14 .886 -0.96 0.83
. Injury m
H odel 2
: Current PTSD 0.090 391 .005 0.027 .032 0.06 050 0.12 904 -0.93 1.05
Sarah L. Martindale, PhD; Ramona Rostami, PhD; Robert D. Shura, PsyD; Lifetime PTSD 0.16 0.46 0.35 726 -0.75 1.07
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Objective: Clarify between dic f ic stress disorder (PTSD) and deployment traumatic
brain injury (TBI) on salient regional brain volumes in returning combat veterans. Participants: Iraq and Afghanistan Current PTSD 0.038 2.07 -106 0.009 A77 —0.16 051 —031 .758 -1.17 0.85
era combat veterans, N = 163, 86.5% male. Main Measures: Clinician administered PTSD Scale (CAPS5), Mid Lifetime PTSD 0.04 047 0.09 926 —0.88 0.97
Adantic MIRECC Assessment of TBI (MMA-TBI), magnetic resonance imaging. Methods: Hierarchical regression Model 2
analyses evaluated associations and interactions between current and lifetime PTSD diagnosis, deployment TBI, and
bilatera volume of hippocampus. anterior cingulate corex, amygla, orbitofrontal cortox, precares, and insula. Current PTSD 0.082 354 009 0.044 .007 0.15 051 0.29 a7 -0.87 117
Results: Deployment TBI was associated with lower bilateral hippocampal volume (P = .007-032) and right medial Lifetime PTSD 0.34 047 0.72 474 —-059 1.27
arbitofrontal cortex volume (P .006). Neither currenc nor lifetime PTSD diagnosis was associated wich volumetric Deployment TBI ~1.14 0.41 _277 006 ~196 —033
outcomes beyond covariates and depl TBI. G jon: Hisrory of depl, TBI is independently L Rostral ACC
associated with lower volumes in hippocampus and medial orbitofrontal cortex. These results suppore TBI as a
potential contributing factor to consider in reduced cortical volume in PTSD. Key words: anterior cingulate cortex, Model 1
brain volume, hippocampus, PTSD, TBI, weteran Current PTSD 0.002 0.19 .827 — — 0.03 0.56 0.05 963 —1.07 1.13
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Service Line (Drs Martindale, Taber, and Rowland), and Mental Health disorders among veterans who have deployed in support
& Bibaviord Scincs SriceLine Oy Rstaon nd Shr, Salishyof Operation Enduring Freedom/Operation Iraqi Free- Model 1
Bty Pamsaci o sty Nowotgy o S ard  dom/Operation. New Dawn (OEF/OI/OND), with Current PTSD 0035 192 129 0.009 529 047 046 102 312 —044 138
Naurobiclogy & Anatomy (Dr Rowland), Wake Forest Schaol of prevalence rates estimated at 13.8%.1 In addition to Lifetime PTSD —0.08 0.43 —0.20 844 —0.93 0.76
Medicine Winston Salen, Norih Crolna; Deviciors of Bionedial PTSD, service mermbers experience many events that Model 2
g,”‘,;i};,,;;;gf;%,;;;’ﬁ, Physial Modivine > Rl dltion, can lead to a traumatic brain injury (TBI) during deploy- Current PTSD 0.035 143 226 0.000 898 0.48 048 1.01 312 —0.46 1.42
Baylor Callege of Medicing, Houston, Teas (Dr Taber). Dr Rostars i ment. Veterans with mild TBI acquired during combat Lifetime PTSD —0.07 0.44 -0.16 871 —0.95 0.80
et the Bty Nesrs Rogors Bedford VoA Medica Conter B are 237 times more likely to meet criteria for PISD,? Deployment TBI —0.05 0.39 -0.12 902 —-081 0.72
o e ) i and those with PTSD are more likely to report postcon- L Caudal ACC
i éi:m’ifg;:”f ;ﬁz’["' }?ﬂ”é’[ﬁ?ﬁ:ﬁ{?&ﬂ%ﬁﬁ,‘}“‘&@%% cussviv.e symptorms persisting at 5 or more months after Model 1
5 132009 o n.egmrmmt,{atj;] ‘emm A[LZU;« CFNC‘Awar’rz' 101 dlgl}‘liuwv links PTSD | brai Current PTSD 0.031 1.71 166 0.004 .698 —0.03 0.57 —0.06 .956 -1.16 1.10
CXO01135, The authors thank the Veterans and Service members who con- vidence links to several brain structures Lifetime PTSD —043 054 —0.80 428 —1.49 0.64
Ef:;; ’ég ;’tl’llfl?l\;'qu' r; ﬁ’ nf’;‘” ;;‘;j'ﬁ’ Isﬁ;” /ﬁ; Wiﬁﬂf g‘gﬁﬂd“ through functional connéctions and structural volumes (continues)
for their contrilutions to this project. as both potential nsk_ factors and outcomes. Struc-
The s, apiions, and/orfndings contained i his vt are haseof e 107€S mOst commonly implicated are involved in emo-
athors and shonld nat be construed as an official US Department of Vetwans  tiOnal processing, including hippocampus, amygdala,
Afiairs o7 US Department of Defense position, policy or decision, wrless so anterior cingulate cortex (ACC), prefrontal cortex, and
designated by other offcial documantation. insula.!7 Prevailing evidence supports differences in
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Brain Volume in Veterans: CHippocampis
Current PTSD 0.001 739 029 088 0.33 739 —1.44 2.03
M M M Lifetime PTSD 0.002 .569 —-049 085 —-0.57 669 —-2.17 1.20
Relationship to Posttraumatic Stress R Hipocempus
. . . . Current PTSD 0.003 474 0.64  0.90 0.72 474 —-1.13 242
. . . Lifetime PTSD 0.002 .591 047 087 054 591 —1.25 2.20
Disorder and Mild Traumatic Brain | Lletime PT
. Current PTSD 0.000 795 —-027 1.04 —-0.26 795 —-2.32 1.78
s Lifetime PTSD 0.004 445 0.76  0.99 0.77 445 —1.20 2.71
H IHJU.I) R Rostral ACC
H . Current PTSD 0.002 626 —-0.41 0.84 -049 626 —-2.07 1.25
Sarah L. Martindale, PhD; Ramona Rostami, PhD; Robert D. Shura, PsyD; Lifetime PTSD 0.001 629 ~039 081 —048 629 ~1.99 1.20
Katherine H. Taber, PhD; Jared A. Rowland, PhD L Caudal ACC
Current PTSD 0.008 257 —-1.19 1.04 —-1.14 257 —-3.25 0.87
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Conclusions

Deployment TBI is uniquely associated with

negative outcomes.
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Conclusions

Table 3 Outcome and covariate descriptive measures for aims 1 and 2
Nondeployment TBI Deployment TBI

Total Sample (N=1399) — (n=2835) + (n=564) — (n=1071) + {(n=2328)
Measure Mean £ SD Mean £ SD Mean £ SD Mean £+ SD Mean £ SD
BDI-II 14.79+12.67 14.08+12.98 15.84+12.12 12.744+12.08% 21.50+12.24*
DTS 41.30439.67 39.20440.32 44.421438.52 33.82+36.98~ 65.731+38.37*
PSQI 9.57+£4.90 9.29+4.96 9.9844.77 8.78+4.75* 12.16+4.46%
AUDIT 5.1146.00 4.65+5.63 5.79+6.44 4.76+5.75 6.2416.45
DAST 1.08+2.82 0.9442.62 1.28+3.07 1.03+2.82% 1.24+2.80%"
BPT* 3.3442.51 3.22+2.61 3.50+2.38 3.05+2.51% 4.28+2.30%
CES 11.97410.36 11.08+10.22 13.30+10.44 9.51+9.11* 20.02+10.12*
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Conclusions

Table 3 Outcome and covariate descriptive measures for aims 1 and 2
Nondeployment TBI Deployment TBI
Non-Deployment TBI Deployment TBI Current PTSD Diagnosis

:;?S; -(n=%835) +(n=254) -(n=1071) +(n=328) -(7=786) +(n=:613)
DTS Lifetime Diagnosis n (%) 1 (%) o OR 1 (%) n (%) o OR n (%) 7 (%) ol OR
ifJ%IIT Major Depressive Disorder 344 (41.2) 265(47.0) 404 (37.7)  205(62.5) 21 275 201 (25.6) 408(66.6) .38 550
DAST | Dysthymic Disorder 2429 27(4.8) 36(3.4) 15 (4.6) 16 (2.0) 35(3.M 08 239
EIIEJSII Alcohol Use Disorder 204 (24.4) 182(32.3) .09 147 271(25.3) 115351 .09 1.59 147 (18.7) 239(392.0) 24 293
——— Polysubstance Use Disorder 3(0.4) 11 (2.0)¢° .08 5.52 10 (0.9 4(1.2) 4(0.5) 10(1.6)

Posttraumatic Stress Disorder 351 (42.0) 262 (46.5) 375(35.0) 238(72.6) 32 491 - -

Arnxety Disorder NOS 16 (1.9 13(2.3) 2321 6(1.8) 25(3.2) 407y -09 007
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Table 3 Outcome and covariate descriptive measures for aims 1 and 2
Nondeployment TBI Deployment TBI
Non-Deployment TBI Deployment TBI Current PTSD Diagnosis
Measu
-(n=835) +in=>564) -(n=10711 +(n=1328) -(n=786) +(n=0613)
BDI-II
DTS Lifetime Diagnosis n (%) 1 (%) o OR 1 (%) n (%) o OR n (%) 7 (%) ol OR
EE%IIT Major Depressive Disorder 344 (41.2) 265 (47.0) 404 (37.7)  205(62.5¢ 21 275 | |201(25.6) 408(66.6) 38 5.0
DAST | Dysthymic Disorder 24(2.9) 27 (4.8) 36 (3.4) 15 (4.6) 16(2.0) 35(37)° .08 239
s
E:; Alcohol Use Disorder 204 (24.4) 182 (32.3) .09 1.47 271253) 115@5.1)¢ .09 159 | |147(18.7) 239(39.0) 24 293
— Non-Deployment TBI Deployment TBI 4(12) 4(0.5) 10(1.6)
2 2

Measures F Nsp F 1sp 238 (72.6) 32 491

WAIS-IV PRI 1.47 005 1.80 006

WAIS-IV VCI 0.00 001 4 ] 017 6(1.8) 253.2) 407" -09 007

WAIS-IV WMI 0.01 <.001 S.62 019

WAIS-1V PSI 1.07 004 4,09 014

TMT-A 0.19 001 15.32 049

TMT-B 0.18 <.001 9.36 031

COWAT 0.15 <.001 4.14 014

Animal Naming 0.89 003 1.60 006 (**] CE D I C VA ’ ) U.S. Department
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Nondeployment TBI

Dep. 3
Measu
-(n=10 !
BDI-II
DTS ¢ OR 7 (%) ¢ OR
0 404 (37. 38 550
AUDIT
DAST 36(3.4 08 239
s
ElPL 09 147 271 (25. 24 293
CES
— Deployment TBI
F 'I‘|sp2
1.80 006
4 KR 017 -09 007
S.62 019
= 4.09 014
TMT-A 0.19 001 15.32 049
TMT-B 0.18 <.001 9.36 031
COWAT 0.15 <.001 4.14 014
Animal Naming 0.89 .003 1.60 006 [**] CE D I C VA ’
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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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