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Intrepid Center of Excellence, Walter Reed National Military Medical

Center, the Department of Defense, Department of Veterans Affairs, or the
U.S. Government.
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Learning Objectives

01

Identify how TBI
acquisition environment
affects long-term
outcomes.

03

Interpret and
Conceptualize how distress
tolerance may influence
long-term outcomes

among Veterans with
different exposure
histories.
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Traumatic Brain Injury (TBI)

AOC <24 hours PTA <24 hours LOC <30 min GCS 13-15

AOC >24 hours PTA >24 hours, <7 days LOC 30 min - 24 hours GCS 9-12

A 4
e

AOC >24 hours PTA >7 days LOC >24 hours GCS 3-8

AOC = Alteration of Consciousness PTA = Posttraumatic Amnesia LOC = Loss of Consciousness GCS = Glasgow Coma Scale
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Mild TBI

e Symptoms resolve quickly

e <3 months to 1 year
e Education is associated with better and faster recovery

Other conditions often influence lasting symptoms

e PTSD
e Depression

] Mixed evidence supporting long-term negative effects of mild TBI

e Circumstances of injury
 Injury characteristics
e Pre-existing conditions




Deployment

High Level Blast Military Training
Environmental Stressors Low-level Blast

Physical Stressors Motor Vehicle Accidents

Psychological Stressors Sports
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VA

Nandenloyment TRT Deployment TRI PTSD Diagnosis

....... nloyment TRT PTSD Di

Total Sample (N=1 — {n=28358) + (n=564) — (n=1071) + (n=328) — (n=786) + (n=4613)
Measure Mean 4 SD Mean &£ SD Mean & SD Mean & SD Mean &4 SD Mean 4= SD Mean & SD
BDI-II 14.79412.67 14.084-12.98 15.84412.12 12.74+12.08* 21.50412.24* 9.23+10.13* 21.92412.02*
DTS 41.304-39.67 39.204-40.32 44.424-38.52 33.82+36.98% 65.734+38.37* 19.67-+26.60* 69.024-36.30*
PSQI 9.57+4.90 9.29+4.96 9.98+4.77 8.78+4.75% 12.16+4.46% 7.49+44.38* 12.24+44.19%
AUDIT 5.1146.00 4.65+5.63 5.791+6.44 4.76-+5.75 6.24-+6.45 4.20-+4.86* 6.27+7.03*
DAST 1.08+2.82 0.9442.62 1.2843.07 1.03+2.82* 1.244-2.80%" 0.75+2.14* 1.5143.45%
RPT* 3.34-42 .51 3.224+2.61 3.504+2.382 .064+2./1% 4 2842 30% 26742 36% 4. 2342 43F
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* 17.03+10.13*
70
60
50
40
30
20 *
10 *

, -
AUDIT BDI-II BPI DAST DTS PSQl

® Non-Deployment TBI ® Deployment TBI PTSD

* Significant after FDR correction Martindale et al., 2018
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® Non-Deployment TBI ® Deployment TBI  m PTSD

* Significant after FDR correction
Martindale et al., 2021a
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Nondeployment TBI (v = 160)* Deployment TBI (7 = 140)* Current PTSD (n = 103)*
Measures M SD Range Imp% M SD Range Imp% M SD Range lrp%
Cognitive

WAIS-IV
PRI 48.89 10.26 25-77 38 48.75 1022 24-77 2. 4971 1029 28-75 1.0
VCI 4821 540 24-71 3.1 46.84 961 23-78 5.0 4736 9.31 23-70 2.9
WMI 45.90 9.63 19-76 1.3 44.17 9.69 19-76 2.9 44.04 9.85 19-76 2.9
PSI 49.10 10.09 22-75 1.9 48.16 10.55 22-75 2.1 47.97 1036 22-72 2.9
T™T-A 47.88 10.72 15-82 5.6 45.19 1143 14-86 8.6 45.88 12.35 14-86 9.7
TMT-B 49.70 10.45 23-81 1.9 47.36 1021 23-75 2.9 48.04 11.17 27-86 1.9
COWAT 48.15 10.95 26-86 1.3 47.07 1026 26-17 2. 4827 11.17 27-86 29
Animal Naming 51.20 10.34 26-86 0.6 49.89 10.85 16-86 3.6 5125 12.10 16-86 1.9

52

51

50

49

48

47 *

46

45

44

43

PRI VCl WMI PSI TMT-A TMT-B COWAT Animal Naming

. Non-Deployment TBI . Deployment TBI . PTSD

* Significant after FDR correction Martindale et al., 2021a
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Deployment vs Non-Deployment TBI Summary

History of Deployment Mild TBI is

associated with poorer long-term

Psychological Outcomes
*  Posttraumatic stress symptom
* Depressive symptoms
* Neurobehavioral symptoms
* Sleep Quality
* Pain
* Quality of Life
Cognitive Performance
*  Working Memory
* Attention

*  Executive Function

Rehabilitation Psychology

In the public domein
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g org/10.1037rspO000374

Differential Effects of Deployment and Nondeployment Mild TBI on
Neuropsychological Outcomes

Sarah L. Martindale’*, Anna S. Ord™”, Sagar S. Lad"*, Holly M. Miskey"*, Katherine H. Taber™*,
and Jared A Rowland!>

'W. G. (Bill) Hefuer VA Healthcare Sys
2 Department of Physiology and Phar

3 Department of Nenrology,

* Department of Physical Medicine and
Department of Neurobiology

Objective: Mild traumatic brain injury (TBI) that ¢
different from mild TB that occurs outside of depl
effects of deployment and nondeployment mild TBI
Method: Combat veterans (N = 293) who passed pe
MIRECC Assessment of TBT (MMA-TBI), Clinic:
Scale (CAPS-5), a neuropsychological assessment
analysis of variance (ANOVA) was conducted to e
groups and PTSD diagnosis. Results: Deployment
cognitive tests: Wechsler Adul Tntelligence Seale,

p = 018); Trail Making Test A (TMT-A; p <

Deployment TBI and PTSD were also associated
symploms; pain interference; and poorer skeep qu
performance and was associated only with poorer
symptom measures and deployment TBI with cog
effects after adjusting for multiple comparisons.

deployment TBI are different from those associate:
PTSD. This suggests that the environment surrou
sequelne. Veterans who experience rild TBI during
will continue to function within the expected range

Impact and Implications
Mild deployment trauraatic brain injury (TBI) s
of atiention and processing speed. Vet
more likely to report changes in cognition to pr
range, implementation of skill building, corr
recovery from mild TBI may be beneficial in 5

s wl

Keywords: cognition, TBI, attention, PTSD, conc

Supplemental materials: https:/idoi org/10.1037/c
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ORIGINAL RESEARCH

Behavioral and Health Qutcomes Associated With ) Chaccor upctes
Deployment and Nondeployment Acquisition of

Traumatic Brain Injury in Iraq and Afghanistan

Veterans

Sarah L. Martindale, PhD,” Erica L. Epstein, PsyD,™” Katherine H. Taber, PhD,**"* VA
Mid-Atlantic MIRECC Workgroup, Jared A. Rowland, PP

From the *Research and Academic Affairs Service Line, Salisbury VA Health Care System, Salisbury, NC: *VA Mid-Atlantic Mental Iiness
Research, Education, and Clinical Center, Durham, KC: ‘Department of Psychiatry and Behavioral Medicine, Wake Forest School of Medicine,
Winston-Salem, NC: “Division of Biomedical Sciences, Via College of Osteopathic Medicine, Blacksburg, VA; *Department of Physical Nedicine
and Rehabilitation, Baylor (ollege of Medicine, Houston, TX; and “Department of Neurobiology and Anatomy, Wake Forest School of Medicine,
Winston-Salem, HC.

Abstract
Objective: To characterize behavioral and health outcomes in veterans with traumatic brain injury (TBI) acquired in nondeployment and
deplogment serings.

Design: Cross sectional assessment evaluating TBI acquired during and. outside of deployment, mental and behavioral health symploms, and
diagnoses.

Setting: Veterans Affairs Medical Centers.

Participants: Traq and Afghanistan veterans who were deployed to a warzone (N=1399).

Interventions: Not applicable.

Main Outcome Measures: Comprehensive lifetime TBT interview, Struetured Clinical Tnterview for DSMTV Disorders, Combat Exposure Scale,
and behavioral and health measures.

Results: There was 2 main effect of deployment TBI on depressive symploms, posiiraumatic siress symploms, poor sleep quality, substance use,
and pain, Veterans with deployment TBI were also more likely o have a diagnosis of bipolar, major depressive, alcohol use, and postiraumatic
stress disorders than those who did not have a deployment TBL

Conclusions: TBIs acquired during deployment are associated with different behavioral and health outcomes than TBI acquired in
nondeployment environments. The presence of TBI during deployment is associated with poorer behavioral outcomes, as well as a geate
lifetime prevalence of behavioral and health problems in contrast fo veterans without deployment TBT. These results indicate that problems may
persist chronically after a deployment TBI and should be considered when providing care for veterans. Veterans with deployment TR may require
treatment alterations o improve engagement and outcomes.

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

Pubished by Blsevier Inc. on behalf of the American Congress of Rehabilitation Medicine

Traumatic brain injury (TBI) is an increasing concem for the US
military. The incidence of nonpenetrating TBI is more common

among veterans returning from the wars in Iraq and Afghanistan
than previous conflicts, with reports of explosion related injuries
an estimated 16% higher.* TBI is a major concern for health
professionals because paticnts often present with_ cooccurring
mental  health  and/or medical  problems,”””  including

by the Dot of Vetrans A Offce of Academic Afilistions Advanced

front matter Published by Elsevier Inc. on hehalf of the American Congress of Rehabilitation Medicine
j.apme2018.04.020
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Appendix B

Salisbury Blast Interview

1 = slightly, leaves blowing, but not flags,
2 = flags waving,
3 = moderately, light objects blowing away
4 = difficult to stand or walk
5 = strongly, not possible to stand or walk
b) Debris:
0 = none
1 = slightly, dirt, sand, or paper blowing along ground
2 = small amounts of debris blowing through air
3 = moderately, moderate amount of debris in the air including small pebbles or similar objects,
4 = significant amount of debris in air including small rocks

10 (@ J. A ROWLAND ET AL.

Appendix A

Salisbury Blast Interview
“I want to go over any time you were exposed to a blast or explosion. This includes blasts and explosions that were close, as well
not so close. If you could see it, hear it, feel it, or had some other indication that there was a blast or explosion we want to talk a

Has the participant been exposed to blasts of any kind? YES/NO 5 = strongly, significant amount of debris including medium to large objects.
¢) Ground shaking:
1. When did this happen?  Date: /[ 0 = none
2. During combat? YES/NO  During deployment? YES/NO During military service? YES/NO 1 = slightly, minimal vibration in ground
3. Were you: 2 = moderate ground vibration, easily seen in a glass of water, no movement of objects
in a vehicle? YES/NO 3 = moderately, strong ground vibration, feel rattled, small objects moved, minimal effects on balance/stability

4 = small earthquake, noticeable ground movement, balance/stability affected

if y it flipped or th int ing by the blast? YES/NO
bekind cgve}r?) was it flipped or thrown into anything by the blas 5 ESI[: o o 5: ‘sm?:aglr. jlror‘lig ctrthquakc‘ thrown about even if lying prone.
Was anything between you and the blast? YES/NO r; =l.:o:1e peelprdient
wearing a helmet? ) YES/NO 1 = slightly, noticeable but not uncomfortable
wearing ear protection? YES/NO 2 = noticeable and uncomfortable

wearing eye protection?
wearing body armor?
injured from the blast (burns, lacerations, etc.)?

SBI Pressure Change/Gradient Scale

thrown to the ground by the blast?
thrown into anything by the blast (wall, vehicle, or other object)?
hit by anything from the blast? none
4. What caused the blast? mortar/rocket/IED/grenade/RPG/missile/bomb/la
5. Use the following scale to rate how much you experienced the following
a) Wind : 01 2 3 4 5 H H
by Debris: 012345 slightly, noticeable but not uncomfortable
¢) Ground shaking: 01 2 3 4 5
d) Pressure change/gradient: 01 2 3 45 .
€) Temperature change/gradient: 01 23 45 noticeable and uncomfortable
) Sound: 01 2 3 4 5
6. How far were you from the blast?  quantity: _____ units:
7. Is this a multiple exposure rating? . g g . 8
Notes. T ¢ moderately, results in minor pain or alteration of function
resulted in minor injury
a) Start date: ___ / / End date: __ / [/
b) “How many events do you estimate occurred during this time perio . . . e
) for any event were you: strongly, resulted in greater than minor injury

i. thrown to the ground by the blast?

ii. thrown into anything by the blast {wall, vehicle, or other object)? YES/NO

iii. hit by anything from the blast? YES/NO

iv. If yes to any, did ppt strike their head as a result? YES/NO Rowland et al.. 2020
*’




R MID*ATLANTIC
U.S. Department ( ]CENC
¢ of Veterans Affairs o

Chronic Effects of Neurotrauma Consortium

Journal of Psychiatric Research 143 (2021) 189-195

Contents lists available at ScienceDirect

Blast: Psychiatric Outcomes

Journal of Psychiatric Research

ELSEV[ ER journa | www.elsevier.

Model 1: PTSD diagnosis

m
. . Effects of blast exposure on psychiatric and health symptoms in =
Model 2: PTSD diagnosis, Deployment TBI combat veterans
. . Sarah L. Martindale™”’, Anna S. Ord ", Lakeysha G. Rule®, Jared A. Rowland b
Model 3: PTSD dia gnosis, Dep | oyment TBI, Max B last Pressure o Al el s K, o, o e 18 GG, s € Ao s e i .. 1) VA
) , S NC, USA
® Departm hysiolog finston-Salem, NC, USA
Cov: Combat Exposure
Kepwords: Blast expusure ls common among servic he , but the chronic psyehiatric cffects associated with blast
Posttraumatic stress exposure are not well-characterized indey pc d of a resulting mild traumatic brain injury (I'BI). This analysis
PPPPPPPPP ) evaluated whe h::r Dlast exposure severity was i associated with or symplom reporl

Associations with Blast B p

PTSD Symptoms 2.00 .009
Depressive Symptoms 0.76 011
Neurobehavioral Symptoms 1.69 .013
Sleep Quality 0.35 148
Pain Interference 0.06 .899

Quality of Life -1.91 136

Martindale et al., 2021b
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Influence of Blast Exposure on Cognitive Functioning in Combat Veterans
Sarah L. Martindale Anna S. Ord
W. G. (Bill) Hefner VA Healthcare System, Salisbury, North ‘W. G. (Bill) Hefner VA Healthcare Systemn, Salisbury,
Carolina, and Wake Forest School of Medicine North Carolina

Model 1: PTSD severity T

W. G. (Bill) Hefner VA Healtheare System, Salisbury, North Carolina, and Wake Forest School of Medicine

Model 2: PTSD severity, Deployment TBI v e st the b o bt s ey 0 s et beond
’ posttraumatic stress disorder (PTSD) severity and traumatic brain injury (TBI). Method: Post-9/11

Velerans (N = 254, 86.22% male) completed the Wechsler Adult Intelligence Scale (WAIS-IV) and Trail

. . Making Test (TMT). The Clinician- Administered PTSD Scale (CAPS-5), Mid-Atlantic MIRECC As-

M O d e I 3 . PTS D Seve r It De I O m e nt T B I M aXI m u m B | a St P ress u re sessment of TBL and the Salisbury Blast Interview evaluated PTSD diagnosisiseverity, deployment TBI
. y, y )’ ity, and blast-exposure history/severity, respectively. Resulis: Veterans with mild deploy-

ment TBI had overall significantly lower 7 scores on the WAIS IV Verbal Comprehension Index (d =

113). Working Memory Index (¢ = .30), and Processing Speed Index (@ = 25); the Trail Making Test

A (IMT-A; @ = 50); and the Trail Making Test B (IMT-B: ¢ = 37). Mild deployment TBI was

COV . CO m bat Ex OS u r'e significantly associated with TMT-A (AR? = .05, p < .001) and TMT-B (AR? = .03, p = .001)

. performance. Blast prossure severity moderated the association between mild deployment TBI and

TMT-A (AR = .02, = 039, B = ~2.01). Conclusion: Blast-pressure severity exacerbated the cffects

of mild TBI on a simple attention task, such that participants with TBI had gradual decrements in

ins who incur a TBI and are exposed to blasts during
A i t. .th BI t
. L osion during deployment affect cognitive functioning
: Exposure to a blast/explosion was not a primary factor
gative effects of other conditions on cognitive outcomes.
during deployment may contribute to lower cognitive

nt. Next Steps: Identifying specific characteristics of
istance) that are predictive of functional outcomes will
blasts affects veterans long term.

ive functioning as a result of alterations in

stic stress disorder, traumatic brain injury

WAIS-IV

vanced Fellowship Program in Mental Illness, Research, and Treatment
sa- (MIRT). The authors report no conflicts of interest. We thank the
veterans and service members who contributed their time and effort to
this research. We also thank Mary Peoples, David I. Curry, Christine

- st Sortino, and Alana M. Higgins for their contributions to this project
0 0 e The views, opinions, and/or findings contained in this article are those

A of the authors and should not be construed as an official Veterans
ue,  Affairs or Department of Defense position, policy, or decision, unless
1. sodesignated by other official documentation. For a comprehensive list

of publications from the present study, please contact the corresponding
of  author.

wd Correspondence conceming this article should be addressed to Sarah L.
SC Martindale, Mid-Atlantic Mental Ilness Research, Education, and Clinical
L L of Center, Research & Academic Affairs Service Line, W. G. (Bill) Hefner

he VA Healthcare System, 1601 Brenner Avemue (1IM), Salisbury, NC
- 28144, Email: Sarah.Martindale- Supak @va.gov

WMI -0.04 945
PSI 0.29 .602
TMT-A 0.55 .361
TMT-B -0.15 .788

Martindale et al., 2020
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56
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Conditional Effect of Deployment TBI on TMT-A

53

o o immbm—
51
50
49
48
47
4
4
4
4
4
0 1 5 5 . :

Blast Pressure Severity
B TBI Absent B TBI Present Martindale et al., 2020

TMT-A T-Score

N Wb 1O
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Influence of Blast Exposure on Cognitive Functioning in Combat Veterans

Sarah I.. Martindale
W. G. (Bill) Hefrer VA Healthcare System, Salisbury, North
Carolina, and Wake Forest School of Medicine

ared A. Rowland

Anna S. Ord

W. G. (Bill) Hefuer VA Healthcare System, Salisbury,
N

orth Carolina

W. G. (Bill) Hefner VA Healthcare System, Salisbury, North Carolina, and Wake Forest School of Medicine

Exposure to significant blast pressure e

veterans (1
Making T«
sessment ¢

Journal of Psychiatric Research 143 (2021) 189-195

has effects independent from TBI s

significant
performan
TMT-A (A
of mild T

Contents lists available at ScienceDirect

Journal of Psychiatric Research

journal www.elsevier.

attention ¢
deploymer
basic atten

Blast exposure is associated with poorer
long-term Psychological Outcomes

Key Poi combat veterans
Questiol

beyond ¢ Sarah L. Martindale *
in cognit
Importa
functioni
blast exp

System, Salisbury, NC, U

Effects of blast exposure on psychiatric and health symptoms in e

, Anna S. Ord ", Lakeysha G. Rule®, Jared A. Rowland *-”
* Mid Atlantic Mental Hliness Research, Education, and Clinical Center (MA-MIRECC), Research & Academic Affairs Service Line, W. G. (Bill) Hefner VA Healthcare

s
¥ Department of Physiology & Pharmacalogy, Wake Forest School of Medicine, Winston: Salem, N, USA

be impor

ARTICLE INFO

ABSTRACT

Keywords: Kepwords
Postiraumaic stress
Depression
Neurobehavioral symptoms

* Depressive symptoms e

Sarah L. Martindale, Mid-Atl
tion, and Clinical Center (MA-MIE

Service Line, W. G. (Bill) Hefner V -
Carolina, and Department of Physi

School of Medicine, Amna S. Ord,

Affairs Service Line, W. G. (Bill) E

Rowland, MA-MIRECC, Researcl

W. G. (Bill) Hefner VA Healtheare

Wake Forest School of Medicine.

* PTSD symptoms

* Neurobehavioral symptoms

Blast exposure is common among service members, but the chronic psychiatric effects associated with blast
exposure are not well-characterized independent of a resulting mild traumatic brain injury CTBI). This analysis
evaluated whether blast exposure severity was independently associated with or exacerbated symptom report
beyond postiraumatic stress disorder (PISD) and mild TBI. Participants were Iraq and Afghanistan combat
veterans (N = 275; 86.55% male), 71.27% with history of blast exposure, 29829 current diagnosis of PTSD, and
45.45% with mild TBI. All participants completed diagnostic interviews for PTSD, lifetime TBI, and lifetime blast
exposure. Selfreported psychiatric and health outcomes included postiraumatic stress symptoms, depressive
symptoms, neurobehavioral symptoms, sleep quality, pain interference, and quality of life. Blast severity was
associated with PTSD (B = 2.00), depressi 076), and beyond PTSD
diagnosis and mild TBI history. Further, blast severity accounted entircly (i.c., indirect/mediation effect) for the
association between TBI and postiraumatic stress (B = 1.62), depressive (B = 0.61), and neurobehavioral (B —
1.38) symptoms. No interaction effects were present. Exposure to blast is an independent factor influencing
psychiatric symptoms in veterans beyond PTSD and mild TBI. Results highlight that blast exposure severity may
be a more relevant risk factor than deployment mild TBI in combat veterans and should be considered in the
etiology of psychiatric symptom presentation and complaints. Further, severity of psychological distress due to
the combat environment may be an explanatory mechanism by which blast exposure mediates the relationship
between mild TBI and symptom outcomes.

This work was supported by g1
Defense Chronic Effects of Neur
WSIXWH-13-2-0095 and the De
Award 101 CX001135. This work

1. Introduction

propose empirical definitions of blast exposure and comprehensively
evaluate experience of blast events outside of mild TBI (Belding et al.,

Blast exposure exacerbated effects of LA oo
Deployment TBI on Cognitive Function e

noticeable and uncomfortable

resulted in minor injury

is common

SBI Pressure Change/Gradient Scale

slightly, noticeable but not uncomfortable

‘militar; i 2021a; Rowland et al., 2020b). Because of this, it is unclear what effects

i axnosia o2l a.anhahauiaral health outcomes indepen-
sistics of blast exposure are
lepression, neurobehavioral)
well as overall quality of life.
bwledge of behavioral health
atext of blast as a TBI mecha-
016, 2018; Mac Donald et al.,
of human research on blast
iary blast mild TBI (i.e., mild
ut contribution of non-blast
i.e., blunt mild TBI) (Belding

ve (11M), Salisbury, NC, 28144,

moderately, results in minor pain or alteration of function

licenses/by-ne-nd/4.07),

strongly, resulted in greater than minor injury
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Resilience

The capacity to withstand or The ability to manage internal

recover quickly from difficulties emotional state in response to
stress-inducing factors

The process and outcome of

successfully adapting to difficult or Perceived ability to withstand
challenging life experiences aversive states
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Look Back: Blast and Psychiatric Outcomes

sychiatric Research 143 (2021) 189-195

Contents lists available at ScienceDirect

Journal of Psychiatric Research

Model 1: PTSD diagnosis

ELbEVl ER journal homepage: www.elsevier. com/locate/jpsychires

Model 2: PTSD diagnosis, Deployment TBI -
Model 3: PTSD diagnosis, Deployment TBI, Max Blast Pressure ~ Effects of blast exposure on psychiatic and health symptoms in =
COV. CO m bat Expos u re Sarah L. Martindale >, Anna S. Ord ", Lakeysha G. Rule®, Jared A. Rowland *”
m%;z::nﬂm:;a;ﬂl ll.r:ﬂ Ahe:hmldz;jn;nk dC11mzlm;u::q(::ml:mvl:;j;::::h:;::fmicAﬁm’rssnimww, W. G. (Bill) Hefner VA Healthcare

Associations with Blast

PTSD Symptoms 2.00 .009

Depressive Symptoms 0.76 .011
Neurobehavioral Symptoms 1.69 .013

Sleep Quality 0.35 148 ;
Pain Interference 0.06 .899

Quality of Life -1.91 136

Martindale et al., 2021b
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Posttraumatic Stress Symptom Severity (PCL-5)

Depressive Symptom Severity (PHQ-9)

Neurobehavioral Symptom Severity (NSI)

Sleep Quality (PSQl)

Pain Interference (PROMIS-PI)

Quality of Life (QOLIBRI)

PTSD Diagnosis

13.04

3.63

6.96

1.86

4.41

-11.29

<.001

<.001

<.001

<.001

<.001

<.001

Deployment TBI

1.01

0.55

1.68

0.08

1.68

-2.11
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0.579

0.431

0.322

0.881

0.171

0.495

Maximum Blast

it

Pressure

1.10

0.41

0.97

0.19

-0.20

-0.38

0.072

0.086

0.091

0.290

0.623

0.713
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Distress
Tolerance

-0.75

-0.29

-0.60

-0.13

-0.19

1.34

<.001

<.001

<.001

<.001

<.001

<.001

Martindale et al., 2023
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Distress Tolerance Summar

Related to long-term psychological
function
* Protective against developing
psychiatric symptoms?

* Lower distress tolerance may be
related to lower baseline
psychopathology

Possible explanatory mechanism for
blast exposure or deployment TBI

Altered by blast exposure or TBI?
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Distress Tolerance Mitigates Effects of Posttraumatic Stress, Traumatic Brain
Injury, and Blast Exposure on Psychiatric and Health Outcomes

Sarah L. Martindale® 2, Anka A. Vuja.novio3, Anna S. Ord" 4, Amanda Cary5, and Jared A. Rowland" ¢
1 Research & Academic Affairs Service Line, W. G. (Bill) Hefner VA Healthcare System, Salisbury, North Carolina, United States
2 Department of Physiology & Pharmacology, Wake Forest School of Medicine
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Background: Exposure to blasts is common among service members and history of these exposures has been
associated with chronic psychiatric and health outcomes. Evidence suggests that distress tolerance (DT) may

‘moderate this i and be a valuabl

tin this population. The purp

was to evaluate DT as a modifying factor in ta

between disorder (PTSD), mild

traumatic brain injury (TB), blast exposure, and functional indicators. Meffiod: Participants were 275 (86.55%
‘male) combat veterans who served in Iraq or Afghanistan afier September 11, 2001. Clinical interviews for
PTSD diagnosis, TBI history, and blast exposure were administered, and participans completed self-report
questionnaires (DT, PTSD symptom severity, depressive symptom severity, neurobehavioral symptom
severity, sloep quality, pain interforence, and quality of life). Resulfs: DT was significantly associated with
all functional indicators beyond PTSD diagnosis, mild TBL and blast severity. There were significant interac-
tion effects between DT and PTSD diagnosis for postiraumatic stress symptom severity, sleep quality, and
quality of life. Specifically, there were significant differences in these reported functional indicators between
individuals with and without a PTSD diagnosis as DT increases, such that reported symptoms were lower
(quality of life better) for individuals without PTSD as DT improved. Conclusion: Our results demonstrate
that DT might be a key factor in postdeployment function for military service members. Treatments argeting

DT may be parti effective in indi who

psy p history of blast exposure.

Impact and Implications

Distress tolerance (DT) mitigated the relationship between postiraumatic stress disorder (PTSD) and func-
tional outcomes of postiraumatic siress symptoms, sleep quality, and quality of life. Effects of DT were
exacerbated in veterans without a PTSD diagnosis, suggesting that DT may be a key proteciive factor
against the development of PTSD, and individuals with a higher baseline level of DT may be less likely
1o develop clinical symptomology in response to stressors. Addressing DT in freatment may lead o befter
functional outcomes, especally in veterans withouta PTSD diagnosi ubclinical PTSD

Sarah L. Martindale (%) htps://orcid.org/0000-0002-0059-3454
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MANS Blast Risk

TBI Interviews with Blast Measurement

Boston Assessment of TBI — Lifetime (BAT-L)

Mid-Atlantic MIRECC Assessment of TBI (MMA-TBI)

Virginia Commonwealth University (VCU) retrospective Concussion
Diagnostic Interview, Blast version (VCU-rCDI-B)

Definition of Severity

Occupational Blast Measures

Blast Exposure Threshold Survey (BETS)

Blast Frequency and Symptom Severity (B-FASS)

Blast Ordnance and Occupational Exposure Measure (BOOM)
SOCOM Assessment of Blast Exposure (SABE)

Frequency

Distance

Pressure

Risk Level

Direct Measurement of Force

Proxy Measures
Military Occupational Specialty (MOS)
Explosive Ordnance Disposal (EOD) Training

Blast Sensors/Gauges

Belding et al., 2020; Bliese et al., 2008; Fortier et al., 2014; Kuchinsky et al., 2021;
Rowland et al., 2020; Sours Rhodes et al., 2022; Walker et al., 2015
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Validation of Military Occupational Specialty as a Proxy
for Blast Exposure Using the Salisbury Blast Interview
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Abstract

Evaluating large data sets precludes the ability to directly measure individual experiences, instead relying
on proxies to infer certain constructs. Blast exposure is a construct of study currently in its infancy, resulting
in diverse definitions and measurements across studies. The purpose of the present study was to validate
military occupational specialty (MOS) as a proxy for blast exposure in combat veterans. A total of 256 vet-
erans {86.33% male) completed the Salisbury Blast Interview (SBI) and Mid-Atlantic Mental Il Iness Research
Education and Clinical Center {MIRECC} Assessment of Traumatic Brain Injury {MMA-TBI}. MOS was collected
through record review and categorized into low and high risk for blast exposure. Chi-square analyses and
1 tests compared 58| metrics between MOS categories. Receiver operating characteristic (ROC) analyses
evaluated the diagnostic accuracy of MOS category in determining blast exposure severity. Veterans in
high-risk MOS were moere likely to have experienced blast and deployment TBI (ps <0.001} than were
those in low-risk MOS. ROC analyses indicated good specificity {81.29-88.00) for blast and deployment
TBI outcomes, suggesting that low-risk MOS is generally associated with an absence of blast and deploy-
ment TBI outcomes. Sensitivity was low (36.46-51.14), indicating that MOS risk level was not a good pre-
dictor of the presence of these outcomes. Results demonstrate that high-risk MOSs will identify
individuals with blast exposure and deployment TBI history whereas low-risk MCSs will capture a highl

Tank and assault amphibious vehicle
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Airfield services
Aviation ordnance
Chemical, biological, radiclogical, and nuclear (CBRN) defense
Combat camera
Engineer, construction, facilities, and equipment
Ground ordnance maintenance
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Aircraft maintenance
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Validation of Military Occupational Specialty ¢
for Blast Exposure Using the Salisbury Blast Ir

Sarah L. Martindale]*"* Jennifer N. Belding? Cameron D. Crawford, and Jared A. Rowlar

[ 4
Abstract
Evaluating large data sets precludes the ability to directly measure individual experi .
on proxies to infer certain constructs. Blast exposure is a construct of study currently i
in diverse definitions and measurements across studies. The purpose of the present
military occupational specialty (MOS) as a proxy for blast exposure in combat vetera
erans {86.33% male} completed the Salisbury Blast Interview (SBI) and Mid-Atlantic M
Education and Clinical Center {MIRECC) Assessment of Traumatic Brain Injury (MMA-T(
through record review and categorized into low and high risk for blast exposure. Ch
t tests compared 5Bl metrics between MOS categories. Receiver operating charact .
evaluated the diagnostic accuracy of MOS category in determining blast exposure
high-risk MOS were more likely to have experienced blast and deployment TBI (,
those in low-risk MOS. ROC analyses indicated good specificity (81.29-88.00) for £
TBI outcomes, suggesting that low-risk MOS is generally associated with an absence
ment TBI outcomes. Sensitivity was low (36.46-51.14), indicating that MOS risk leve
dictor of the presence of these outcomes. Results demonstrate that high-risk
individuals with blast exposure and deployment TBI history whereas low-risk MCSs .
variable group. Accuracy of MOS categorization was not acceptable for diagnostic
results support its use as a screening measure for a history of exposure to blast, use in
ies, and censiderations for military policy.

L

Keywords: blast; measurement; military; military occupational specialty; traumatic brain

Introduction most of which are instruments
Despite advances in the conceptualization of blast expo- of an individual’s exposure
sure, the ideal way to measure blast exposure has nof occupational events. Though
been established. A recent review' highlighted the mea- mating potential cumulative ¢
sures currently available to characterize low-level blast overpressure across a militar
(LLB) (overpressure from outgoing munitions) exposure, are largely restricted to quar

"Mid-Atlantic Mental lliness Research, Education, and Clinical Center (MA-MIRECC), Research & Academic Affairs Service Line, W, OW I S I g

Salisbury, North Carolina, USA.
Department of Physiology & Pharmacology, Wake Forest School of Medicine, Winston-Salem, North Carclina, USA
*Manval Health Research Center, San Diego, California, USA

**Please contact the corresponding author for a comprehensive list of publications from the present study.
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Results
Comparing MOS Risk Categories

90 83.49 g4 o
80
mLow Risk MOS (n = 181)
o 70 m High Risk MOS (n = 75)
3 60
8 50
(@]
|_
o 40
& 30 28.97 28.99
o 22 25 23.89
< 20
I 10.73 10.80 10.50 10.33
10
: HE BB
NSI PCL-5 PHQ-9 Psal QOLIBRI
Low Risk MOS High Risk MOS
Brain Health Outcomes (n=181) (n= 75)
[ sD___|
22.25 15.81 23.89 14.66 -0.77
28.97 18.94 28.99 17.58 -0.01 .996
10.73 6.62 10.80 6.92 -0.08 .939
10.50 4.28 10.33 4.23 0.28 .780
QOLIBRI 83.49 28.81 81.01 29.01 0.62 .533

*Unpublished
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Results
Two-Way Interaction: PCL-5

B Low-Risk MOS

8
S : .
% Blasts 26,10 B High-Risk MOS
_% n Blast Exposed
8
S
=
é
S
;? Blast+ = 2741
.%0
=
aéc Group MOS Risk Blast M 1 2 3 4
= 1 Low + 36.10 . . .
2 High - 28.10 .
0 5 10 15 20 25 30 3 High + 2741 .
Average PCL-5 Score 4 Low _ 27.39 R

= significant differences between means at p < .05
*Unpublished
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Results
Three-Way Interactions: NSI

B Low-Risk MOS
ié é Blast + 3241 High-Risk MOS
S B Blast Exposed
';;8 =  Blast+ 59.80 D Deployment mild TBI History
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EB 5 Blast+ 27.87
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= NSI Group Contrasts
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tg g ees- [ o I Low + + 324 e e
- 2 Low - +  29.80 o o
R 3 High + + 2787 o o
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= significant differences between means at p <.05 *Unpublished
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Results
Three-Way Interactions: PHQ-9

_ B Low-Risk MOS
cgé ."_; Blast + B High-Risk MOS
S B Blast Exposed
h;é F__: Blast + 12.93 D Deployment mild TBI History
o
T
ES 5 Blast + 11.60
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2 g Group MOSRisk TBI Blast M 1 23 456 7 8
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o
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PHOL9 A 7 Low - - 9.09 ° o .
Q-9 Average Score 8 High _ n 575 e e e e
= significant differences between means at p <.05 *Unpublished
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Three-Way Interactions: QOLBRI
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Group Contrasts
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MOS Blast Risk Summary

Individuals in low-risk MOS may be more vulnerable to
long-term psychological effects of blast exposure

|s distress tolerance an explanatory factor?
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Distress Tolerance Scale Total Score
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Preparation to experience
stressful/injurious events

Implementation of policies over time
may reduce poor outcomes for high

risk MOS

Greater recovery for high risk MOS
may be a result of earlier identification
and treatment of blast injuries
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