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Proceedings of the 2010 AFMS
Medical Research Symposium

Introduction

The U.S. Air Force Medical Service presented the sixth annual Air Force Medical Research Symposium coordinated by the
Air Force Medical Support Agency’s Research and Development Division (AFMSA/SGRS). The symposium was held on 2-
4 August 2011 in the Washington DC area at the Gaylord National Resort Hotel and Convention Center in National Harbor,
MD. The symposium featured two half-days of plenary sessions, one and a half days of scientific presentations, and a poster

session.

The symposium was organized into several tracks to include Enroute Care, Force Health Protection, Healthcare Informatics,
Operational Medicine (In-Garrison Care), and Psychological Health/Traumatic Brain Injury, as follows:

The Enroute Care Track addressed science and technology targeted at the continuum of care during transport from
point of injury to definitive care including, but not limited to: Casevac, Medivac; Aeromedical Evacuation; Critical
Care Air Transport; and Patient Staging. Further areas addressed included: patient stabilization; patient preparation
for movement; impact of in-transit environment on patient and AE crew physiology; human factors concerns for AE
crew or patient population; AE/medical personnel training; infectious disease/control; burn management; pain
management; resuscitation; lifesaving interventions; and nutrition research in the enroute care environment.

The Force Health Protection Track focused on prevention of injury and illness and the early recognition or detection
of emerging threats for in-garrison or deployed operations. Topics of interest include research in bio-surveillance,
infectious  disease, emerging threats (pandemic response), protective countermeasures, disaster
response/consequence management, toxicology/health risks (e.g., particulates nanomaterials, radiation, etc.),
monitoring disease trends, other areas of preventive medicine, public and environmental health relevant to the
military workforce.

The Healthcare Informatics Track focused on the use of innovative information management & technology solutions
that enhance healthcare delivery at any point of the full spectrum of patient care to include medical simulation and
training.

The Operational Medicine (In-Garrison Care) Track focused on care delivered in the outpatient or inpatient in-
garrison setting and on enhancing the performance of airman in challenging operational and expeditionary
environments.

The Psychological Health/Traumatic Brain Injury Track addressed topics pertaining to screening, diagnosis, and
treatment of TBI and/or Psychological Health in the military community. Specific focus areas within Psychological
Health included depression, substance use disorders, family functioning, and suicide prevention. Topics of special
interest included field-deployable diagnostic tests for mild TBI (concussion), blast modeling, large epidemiologic
studies of Psychological Health and TBI, and strategies for translating research into practice.

These proceedings are organized into five volumes, as follows:

Volume 1. This volume is a general overview of the entire 2011 Air Force Medical Research Symposium and
includes abstracts of all the oral presentations and posters. First presented is the symposium’s opening
plenary session, followed by the abstracts from the four technical tracks, and then the closing plenary
session. The abstracts associated with the poster session are in the last section of these proceedings. The
agenda for the overall symposium is in Appendix A, attendees are listed in Appendix B, and continuing
education information is in Appendix C of this volume. Appendices D-J are copies of presentation
slides from the plenary sessions.

Volume 2. This volume contains abstracts and presentation slides for the Enroute Care Track.

Volume 3. This volume contains abstracts and presentation slides for the Force Health Protection Track.

Volume 4. This volume contains abstracts and presentation slides for the Healthcare Informatics Track.

Volume 5. This volume contains abstracts and presentation slides for the Operational Medicine (In-Garrison Care)
Track.

Volume 6. This volume contains abstracts and presentation slides for the Psychological Health/Traumatic Brain
Injury Track.
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(Pro) Decompressive Craniectomy: Lessons Learned and Clinical Experience from the DECRA Study
and US Combat Operations

US Army Medical Research and Materiel Command
Dr. Kenneth Curley

The recent publication of the DECRA (Decompressive Craniectomy or DC) trial has resulted in a great deal of
discussion and disagreement especially within the military neurosurgical community.1-4 The trial was an
international effort sponsored and coordinated by the Australian and New Zealand Intensive Care Society
Clinical Trials Group. It was a prospective, randomized trial involving 155 adults (out of 3478 screened) with
severe TBI and medically refractory Intracranial Hypertension (ICH ) that found that decompressive
craniectomy did not improve functional outcomes at 6 months after injury when compared to a group randomly
assigned to receive non-surgical second tier ICP therapy. Col McCafferty and Dr. Marion will opine that
many aspects of the trial make this one of the most important recent clinical trials of a novel therapy for severe
TBI, and a Class | study that should be considered as the foundation for an evidence-based guideline. The most
important is that this was a very well planned, carefully crafted and closely monitored multi-center prospective
randomized clinical trial (PRCT), and PRCTs are the gold-standard for evidence based guidelines. By design,
the study addressed all 22 elements of the CONSORT guidelines.5 Detailed protocols for critical care of all
patients were clearly defined, agreed upon by all study investigators, and implemented at all enrolling centers.
In particular, all patients were required to have intracranial pressure (ICP) monitors, 20 mm Hg was defined as
the treatment threshold, and first and second tier ICP therapies were clearly defined. A pilot randomized trial
was completed and published in 2008 as the basis for fine tuning protocols and data analysis plans, as well as
providing objective data for determining the number of subjects needed to reach a two-sided type | error of 0.05
for the Phase Ill trial.6 Other than the imbalance in pupil reactivity, there were no significant clinical or
demographic differences between the two groups. Dr. Marion and Col McCafferty will also address some of the
concerns raised by their colleagues to include the issue of timing and inclusion of “lifesaving” procedure
patients who had uncontrolled ICP at 72 hours as well as results of other PRCTs and reports that point to the
issue of DC being more “gray” than “black and white”.
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+« PUPILS

+« OUTCOME
— Dichotomized first which is not sensitive : GOS
— Crdinal: GOSE, 1-4 and 5-8

Are Data Sound & Controlled?
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+ ClassI Evidence from one or more well-designed,
PRCT studies.

R AN K ‘? + Class II Evidence from one or more well-designed
-

comparative clinical studies.

+ Class III Evidence from case series, comparative studies

with historical controls.
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Complications of Cranioplasty

Military Studies

Overall 34%

Infection/Wound Dehiscence 11.6 - 14.5%
Re-operation 26%

Extra-Axial Hematoma 3.2%

Status Epilepticus 1.6%

Long term (>30d) implant problems 7 - 8%
Death 2.2%

Gooch MR stal. Neurssurg Focus 28 (BRED, 2002, Honeybul, et &, J Neurotrauma 28:820-35,

= Bell R5, Vo AH, Neal CJ, Tigno J, Roberts R, Mossop C, Dune JR and

Anmonda RA. Military Traumatic Brain and Spinal Column Injury: A S5 year
Study of the Impact Blast and Other Military Grade Weaponry on the
Cenlral Mervous System. J Trauma 66{4 suppl):5104-51111, 2008,

= Ragel BT, Klimo P, Martin JE Teff RJ, Bakken HE and Armonda RA.

Wartime decompressive cranieciomy: technique and lessons leamed.
Meurpsurg Focus 28(5):E2, 2070,

+ Bell RS, Mossop CM, Dirks MS, Slephens FL, Mulligan L, Ecker R, Meal

CJ, Kumar A, Tigno T, and Armonda RA. Early decompressive
craniectomy for severe peneirating and closed head injury during wartime.
Meurssurg Focus 28(5):E1, 2070

+  Ecker RD, Mulligan LF, Dirks M, Bell RS, Severson MA, Howard RS and

Ammonda RA. Quicomes of 33 patients from the wars in Iraq and
Afghanistan undergoing bilateral or bicomparimental craniectomy, J
Neurosury 115124129, 2011,

-~ Stephens FL, Mossop CM, Bell RS, Tigno T, Rosner MK, Kurmar A, Moores

LE, and Amronda RA. Cranioplasly complications following wartime
decompressive cranieclomy. Neurosurg Foous 28{5):E3, 2010,

Integrity-Service - Excellence

Level/Class of Evidence

Retrospective Descriptive Case Series
» Oxford Center of Evidence Base Medicine:
Level IV

+ US Preventive Services Task Force;
National Health Centre (UK);
Cochrane Collaboration: Level/Class Il

Integrity-Service - Excellence

Specific Limitations of Military
Reports

Unreliable data

High Drop Out (108/188) out of 408

— #1 cause could not vet basic demographic info
Not Peer-Reviewed Literature

Difficult to obtain meaningful follow-up
Mean GCS 7.7+/-4.2

“culture of care developed that all patients...
potentially salvageable...undergo

decompression”...'to avoid making long
transport flights unsafe’

Integrity - Service - Excellence
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- Normal Cat brain: Hemicraniectomy

. decreases CBF, CMRO2 and CMR

= Infection 12% i . :

. Seizure 7.4% » Patients with Cranioplasty have decreased
fae phosphocreatine activity before and significant

* Extra-axial Hematoma 7.4% improvement after cranioplasty

* Re-operation 11% - Improved CBF after cranioplasty

= Death 1%

Schaller, Brain Resesrch 982:31-77, 2003, Voshida etal J Newrol Neuosurg Psyeh 61:166-T1, 1336
Stephens st al. Neurcsum Focus 28 (5):E3, 2010 Sakamoto et al. Glin Heural Meurasurg 108:553-5, 2008

11 "

Fntegrity - Service - Excellence Integrity - Service - Excellence
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Summary

+ ‘Culture’ of early decompressive craniectomy
should be abandoned

» Neurotrauma patients should be considered
for delayed evacuation until neuro-
physiologically stable

= Option: Delayed craniectomy should be
considered only a late tier therapy in
consideration of deleterious ramifications of
decision

+ More (and better) research required

Integrity-Service - Excellence
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(Con) Decompressive Craniectomy: Lessons Learned and Clinical Experience from the DECRA Study
and US Combat Operations

Dr. Kenneth Curley

The recent publication of the DECRA (Decompressive Craniectomy or DC) trial has resulted in a great deal of
discussion and disagreement especially within the military neurosurgical community.1 The trial was an
international effort sponsored and coordinated by the Australian and New Zealand Intensive Care Society
Clinical Trials Group. It was a prospective, randomized trial involving 155 adults (out of 3478 screened) with
severe TBI and medically refractory Intracranial Hypertension (ICH ) that found that decompressive
craniectomy did not improve functional outcomes at 6 months after injury when compared to a group randomly
assigned to receive non-surgical second tier ICP therapy. Issues related to severity of injury, timing of
intervention, duration of followup and differences between the operated and non-operated groups with respect
to injury severity were just a few of the weaknesses identified in the study.2 Of concern, many in the
neurosurgical and neurological critical care communities have taken this study as evidence to support
discontinuing the practice of early DC. This, despite the fact that literature published by military and civilian
neurosurgeons in the U.S. have shown significant benefit in the young, healthy population. In one study 60% of
the casualties were functioning independently at long-term followup.3-6 In this session, COL Rocco Armonda
and Dr. Bizhan Aarabi will discuss their experiences regarding DC in contrast to what was revealed by the
DECRA trial. They will argue that there is a place for DC in the military and civilian neurocasualty and that the
broad interpretation of the conclusions of the DECRA trial are inappropriate.
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» Average Age 24 + DECRA limited to diffuse injury not mass lesions
+ Initial GCS 5 f all Patients Screened
= Criteria Significant for Poor Outcome » DECRA Sharter follow-up
Focus of Initial Injury (3rd vent worse) 6months not reflective of Final Outcome
Any Vascular [njury + Higher Percentage w/ non-reactive pupils in Surgical
Systemic Infection Group (Significant Poor Prognostic Indicator)
= Falx Not Sectioned for Bifrental Release

+ Bifrontal Decompression Likely to have higher

complications (<30% of Military Cohort)

+ Definition of Elevated ICP 7
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Systemic [nfection/Vascular Injury.
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Treatment with Ethanol Decreases Systemic Inflammation and Improves Functional Recovery After
Traumatic Brain Injury in Mice

711 HPW/USAFSAM-ETS
Dr. Timothy Pritts

INTRODUCTION: Traumatic brain injury (TBI) is a major cause of morbidity and mortality in both military
and civilian casualties. Clinical studies have suggested that moderate intoxication at the time of head injury is
correlated with improved outcome. Previous studies indicate that ethanol attenuates the neuroinflammatory
response to traumatic brain injury in mice and may decrease secondary brain injury. We hypothesized that
ethanol given after traumatic brain injury would attenuate the neuroinflammatory response and improve
functional outcome. METHODS: Mice were subjected to a moderately severe blunt TBI by weight drop or
sham injury. At 30 min post injury, mice were given 5 g/kg of ethanol or water by gavage. Serum and brain
samples were analyzed for inflammatory cytokines by ELISA. Neuron-specific enolase (NSE) was measured as
a serum biomarker of TBI severity. Functional recovery was tested on the rotarod device at intervals up to 2
weeks post injury. RESULTS: In mice receiving ethanol, there were decreased serum levels of KC (145.1 vs.
317.2 pg/mL; p<0.05) and IL-6 (57.6 vs. 230.2 pg/mL; p<0.05) 3 hr after TBI as compared to those mice
receiving vehicle. Serum levels of NSE were diminished in mice receiving ethanol as compared to water (65.6
vs. 164 ug/L; p<0.05). Functional recovery, as measured rotarod time, was improved at 3 days after injury in
mice receiving ethanol as compared to water (99.7% vs. 36.6%; p<0.05). CONCLUSION: After moderate TBI,
ethanol decreases systemic inflammation, NSE, and results in improved functional outcome as measured by the
rotarod device.
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Impacts of Frequent and Multiple Deployments on Substance Abuse by Service Members

TMA/DCOE

Dr. Vladimir Nacev

As troops return from Irag and Afghanistan to civilian life, clinicians and policy decision-makers are grappling
with how best to address the post-deployment adjustment problems. Data suggest the presence of mental health
problems for service members that include posttraumatic stress disorder (PTSD), head injury, interpersonal
violence, and substance abuse. Moderate correlations were found between PTSD symptoms severity, substance
use, and adverse health outcomes. Regarding substance abuse, problems with alcohol and nicotine abuse are
most prevalent and pose a significant risk to the health of veterans as well as the troops in the Reserve
Component and National Guard. At greatest risk are deployed personnel with combat exposures, as they are
more apt to engage in new-onset of heavy weekly drinking and binge drinking and to suffer alcohol-related
problems as well as smoking initiation and relapse. A maximally effective substance abuse prevention program
will require layering of interventions across various environments at the DOD/ Services level, installations
level, and service members’ level. Prevention efforts for heavy alcohol use are likely to be the most productive
if they focus on lower- and midgrade enlisted personnel, as the rate for heavy drinkers was nearly twice as high
for personnel in the lower pay grades than the higher. Specifically, among young adults, social motives appear
to be associated with moderate alcohol use, enhancement with heavy drinking, and coping motives with
alcohol-related problems.
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Volume 6
Mental Health Problems - Army Heavy Drinkers
e 12%‘; * OIS ¢ Increased risk for injuries
* 2 deployments — 18% ) o more than Decreased overall health and productivity
+ 3 + deployments — 27% : T Decreased readiness and negative impact on the unit
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Impact of Deployment Impact of Deployment

46



Proceedings of the 2011 AFMS Medical Research Symposium

Volume 6 Traumatic Brain Injury and Psychological Health
Army:
Air Force: -

- Comprehensive Soldier Fitness (CSF) designed to build

+ The Suicide Prevention Program, Frontline Supervisor resilience and enhance performance

Training, and Wingman Day training, all include

stigma-reduction messages. Navy Marine Corps:

« Comprehensive Airman Fitness (CAF) makes Ainmen - The Combat and Operaticnal Stress Control (COSC)
aware of helping resources and encourages good provides Navy and Marine Corps leaders guidance on
wingmanship and responsible help-seeking through combat and operational stress control

semi-annual Wingman Days.
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Questions

Vladimir.nacev@tma.osd.mil
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Spouse Abuse and Combat-Related Deployments in Air Force Couples

AFMOA
Maj Rachel Foster

PURPOSE: Despite the general belief that combat-related deployment is associated with increased spousal
aggression, evidence showing a link between spouse abuse and deployment is weak. The purpose of this study
was to conduct the first population-based investigation comparing rates of spouse abuse among married active
duty Air Force (AF) personnel and their spouses after versus before combat-related deployment.

Methods: The sample included all married AF members with at least one substantiated incident of spousal
physical or emotional abuse and at least one combat-related deployment between October 1, 2001 and October
31, 2008. Department of Defense (DoD) guidelines regarding the mandatory reporting of spouse abuse by
active duty members and DoD civilians changed in April of 2006 to include intimate partners. Substantiated
cases of intimate partner violence were deleted from this study so as not to conflate intimate partner violence
and spouse abuse. During the 85-month study period, 6,063 individuals in 4,874 AF married couples were
reported for 7,003 unique incidents of spouse abuse across 9,676,517 days at risk (i.e., days when neither
spouse was deployed).

RESULTS: Overall, spouse abuse rates were lower after deployment (RR = .87, C195%: .84, .91). This general
pattern was found regardless of offender military status, type of abuse, total number of deployments, and total
deployment duration. However, in some circumstances spouse abuse rates were higher after than before
deployment. For example, for couples exhibiting unidirectional abuse (by either spouse) when the offender had
used alcohol, post deployment abuse was higher. Further, for couples in which the husband perpetrated
unilateral moderate or severe spouse abuse and used alcohol, the abuse rate was 37% higher after as compared
to before deployment. IMPLICATIONS: Although spouse abuse rates increased following deployment under
some conditions, the overall rate was lower after deployment. However, because the present study included only
abusive couples who had experienced combat-related deployment, these results do not necessarily reflect
changes in rates of spouse abuse in the general AF population during the study period. Notwithstanding, the
data suggest that prevention efforts should focus not just on spousal violence but also on context and in
particular on the use of alcohol.
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» Excluded dual military related deployment.
= Summary of Results: = Sample: All married AF personnel and their spouses
= One study: Longer deployments were (weakly) associated with who have:
increased likelihood of severe, but not moderate, spouse abuse = been involved in at least one substantiated incident of spouse
» Other two studies: No difference in spouse abuse between deploying physical or emotional abuse, and
and nondeploying families * experienced at least one combat-related deployment between 1
- Either pre- or past-deployment October 2001 and 31 October 2008

= Whether reported by the husband or wife
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During the 85-month study period, of the 4,874 AF
couples that perpetrated 7,003 unigue incidents of
spouse abuse across 9,676,517 days

Military personnel perpetrated the majority (64%) of

all incidents

25% of couples were involved in bidirectional abuse
(82% on the same day)

Of the 75% with unidirectional abuse, offenders were
most often male (71%) and were most often the spouse
who deployed (60%)

= Of the 7,003 incidents:
= 23% involved moderate or severe abuse
= 22% involved offender alcohol use
® §% involved both

Enlisted versus officer

Bidirectional versus unidirectional abuse

No children vs. with children

Physical or both physical and emotional vs. emotional only
At least one moderate/severe incident vs. mild only

* Adjusted for all other characteristics

= UMENJEr aiconol use in incigent

= Couple race

= Number of deployments

= Deployment duration

* Note: given our select sample, the actual rates we
calculated do not reflect rates in the general AF

population
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= Conditional Poisson regression was used to compare
rates of spouse abuse post- vs. pre-deployment

= Contrary to expectations, overall spouse abuse rates
were significantly lower following combat-related
deployment than before, p < .001
* RR=.87, Cly,, .84, .91
= Controlling for the year of the couple's first deployment did not
alter this finding; RR = .81

= Spouse abuse rates were lower following deployment
regardless of:
= Offender military status
= Abuse type (physical vs. emotional)
= Couple's race and presence of children
= Number of deployments
= Total deployment duration
* This pattern was significant for
= Husband AD, but not Wife AD or dual military
= Bidirectional, but not unidirectional abuse
= Mild, but not moderate/severe incidents
= Incidents not involving offender alcohol use

1EUS3 W1 AT UG AT Y SIS JPUUIT OUUDT O

abuse involving offender alcohol use
= Specifically, the abuse rate among couples in which the
husband perpetrated unilateral moderate or severe

spouse abuse and used alcohol was 37% higher after
than before deployment

AL I ALY L R AIMA AT Rry F i A LA ArAAs Aeasprrasgesues e

related concerns
= Post-deployment increases may take longer to appear (cf. Orcutt
et al., 2003; Prigerson et al., 2002)
= Results may reflect pre-deployment increases
= Possible reasons for increases in certain groups:
= Combat-related deployment related to increased substance use
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* Time series design that evaulates trends pre- and post = Cannnot account for divorces
deployment trends = People entering and leaving the database

= Combat-related deployments and post-traumatic

- . . 3 )
stress indicators Cannot account for possible pre-deployment increases

= Cannot account for those acts of violence that are never
reported to AF Family Advocacy Program
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The Psychometric Properties and Clinical Utility of the Air Force Post-Deployment Health Reassessment
(PDHRA) for Airmen with Posttraumatic Stress Disorder (PTSD) or Depression

AFMSA
Maj Michael McCarthy

Operation Enduring Freedom (OEF) (Afghanistan) and Operation Iragi Freedom (OIF) represent one of the
longest wartime deployments in the history of the American military. To date, more than 2 million American
military members have deployed. Of these, an estimated 300,000 have returned with a mental health condition,
such as depression or PTSD. The Department of Defense has established a robust screening program to identify
and track deployment-related physical and psychiatric illnesses. The Post-Deployment Health Reassessment
(PDHRA) is a primary tool to identify physical and psychiatric risk following a deployment. The PDHRA is a
web-based survey, which is administered between 90-180 days after a deployment. This study seeks to evaluate
the psychometric properties and clinical utility of the Post-Deployment Health Reassessment (PDHRA) for
accurately identifying truama and depression among Airmen following a deployment. Descriptive statistics,
confirmatory factor analysis and structural equation modeling were used to address separate research aims.
Study aims assessed the impact of deployment on military members and the clinical utility and psychometric
properties of the Post-Deployment Health Reassessment. Findings suggest that the Post-Deployment Health
Reassessment is a useful triage tool to identify trauma and depression among Airmen following deployment.
The study makes recommendations for improving the clinical utility and psychometric properties of the Post-
Deployment Health Reassessment (PDHRA).
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Assess the internal consistency of PDHRA subscales and
supplemental assessments

Assess the sensitivity, specificity, positive predictive value and
negative predictive value of the PDHRA for depression and PTSD

Assess the factor structure of PDHRA guestions related to TBI,
Depression, Trauma, Alcohol Misuse and Support Netwark
Conflict

Assess the effect size of various scales and individual PDHRA
items on depression and trauma

Assess the Predictive Validity of the PDHRA for Depression and
PTSD

Identify areas to improve the ability of the PDHRA to identify
Airmen at risk for PTSD and Depression

N=58,242 (over 83% response rate)

PDHRA responses and supplemental AUDIT, PHQ-% and PCL-M
from 1 Jan 03- 1 Jan 0%

DSM dx from PDHRA completion date- 1 Dec 08
85% male

Pay grades ranged from Airman Basic (E-1) through Major
General (0-8)

The average respondent in this study had deployed twice
{M=1.98, SD=1.76)

Integrity - Service - Excellence
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X*(75, N=58,242)=1243.05, p=<001, CFI=.99, TLI=1.00, RMESA=02,; p=<.001 %92, N—58,242)-2747.34, p~ 001, CFI- 38, TLI- .99, RMESA- 02; p—<.007
Integrity - Service - Excellence 1 Integrity - Service - Excellence 12
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= JURIETIIET ] MS OSSR (MULE, T el v, CTW-I)
= Inclusion
m Higha
u Strong factor loadings
u Improved CFA model fit
= Established validity = Alcohol Variables
= “hurtprob” and “shot” = Poor internal consistency

u 2 factor solution for alcohel items " L_"W_ sensitivity .
m Exclusion = Limited effects on depression and trauma

= Support Network Conflict
u Largest effect size
m Poor operationalization
= May benefit from inclusion of standardized scale

m Decreased measurement and path model fit
m Decreased effect size on diagnostic endogenous variables
= Parsimony

Integrity - Service - Excellence 15 Integrity - Service - Excellence 16
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m Strengths m Limitations
m Large N u Poor post-PDHRA control
= Use of modeling = Exclusion of TBI
u Addressed lit gap u Limited Generalizability
Questions?
Integrity - Service - Excellence 18 Integrity - Service - Excellence 20
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Trends in the Early Care of Casualties with Polytrauma and Moderate or Severe TBI

USUHS/GSN (USAF/NC)
Lt Col Karen O’Connell

Moderate and severe traumatic brain injuries (TBISs) result in death or significant lifelong deficits. Secondary
insults such as hypovolemic hypotension, hypoxia, and hypothermia exacerbate primary TBI. The purpose of
this study was to describe the characteristics of casualties with polytrauma and a moderate or severe TBI. Data
from the Joint Theater Trauma Registry for casualties with polytrauma/TBI admitted to a Level Il facility were
studied. All American forces who sustained blunt trauma with a head Abbreviated Injury Score > 2 and an
admission Glasgow Coma Scale score < 12 between 2006 and 2010 were included. Descriptive and bivariate
statistics were used to determine any trends in admission vital signs, massive transfusion requirements, or
mortality during the first 24 hours after injury. Data were available for 239 casualties. Once admitted to a level
Il facility, survival was 91.2%, similar to overall casualty survival statistics. Hypoxia and hypothermia
occurred in less than 6% of casualties. Hyperthermia and hypotension occurred in 15.9% and 14.6% of
casualties, respectively. A massive transfusion was required in 17.6% of casualties. There was a significant
correlation between Level 1l admission vital signs and mortality and the administration of a massive
transfusion. The results demonstrate the high incidence of hyperthermia and emphasize the need to closely
monitor temperature as uncontrolled hyperthermia may contribute to secondary brain injury. The correlations
are not unexpected but warrant further examination of the relationships. Casualties with polytrauma/TBI have a
high survival rate revealing the need for further secondary insult prevention research to improve
outcome.**These are the preliminary results for a study intended to benchmark 24 hour mortality and evaluate
the relationships between the level 111 facility admission vital signs and 24 hour mortality in this population.

“The author acknowledges Joint Theater Trauma Registry (JTTR) for providing data for this study.”
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The Traumatic Brain Injury Research Portfolio of the Army and Defense Medical Research and
Development Programs: An Overview

US Army Medical Research and Materiel Command
COL Dallas Hack

The US Army Medical Research and Materiel Command (USAMRMC) has been tasked with the management
of Army and Defense Medical Research and Development Program (DMRDP) intra- and extramural projects
addressing the diagnosis and treatment of traumatic brain injury (TBI). While these research topics are by no
means new to the command, increased funding in response to the significant increase in TBI since the onset of
Operations Iraqi Freedom and Enduring Freedom has enabled expansion and expedition of research efforts. As
of April 2011 over 450 projects at a cost of over $400M have been awarded or are pending award. These efforts
span epidemiology, diagnostics, monitoring, en-route care, initial and definitive treatment, protection and
rehabilitation. This large and complex portfolio will be reviewed with respect to promising results and
remaining research gaps according to our Continuum of Care model. The project management process
involving three Joint Program Committees and their relevant working groups will be described. The goal is for
our partners in our sister services to better understand the scope of the portfolio as well as the joint-service
nature and processes of portfolio management.
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Update on Non-Invasive TBI Diagnostic Efforts

US Army MRMC
Dr. Douglas Gibson

In September 2010 BG James J. Carroll, USAF, signed a Capability Development Document (CDD) for a non-
invasive traumatic brain injury diagnostic capability. This was the culmination of a procurement effort
sponsored by USAF Air Combat Command. The CDD was taken up by Joint Program Committee 6 (JPC6) and
in January of 2011 an Integrated Product Team (IPT) was chartered for joint development of a diagnostic
device. This presentation will report on progress of that IPT. Included will be descriptions of the leading
technologies.
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Read out Loud: The Impact of Military Deployments on Shared Reading Practices in Pre-School
Children

SAUSHEC
Capt Gayle Haischer-Rollo

Obijective: The impact of a decade of military deployments on the population of military children is largely
unknown. Parent-child reading habits during recent deployments may have long reaching impacts into the
development of military children. Since September 11th 2001 many military families have experienced long
and more frequent deployments. Although there are multiple ongoing studies investigating the psychosocial
impact of deployments on families and children; there are few that focus on the important aspect of reading in
the home. We decided to study the number of nights per week parents read to their children and compare the
rates between military families with no deployed parents and those with one parent deployed. Methods: We
distributed a brief questionnaire to 40 deployed and 70 non-deployed families at two similar southwestern
military base clinics. Results: We found that parents with a deployed member in the family read to their
children on average 4.65 nights a week and non-deployed 5.75 nights per week (p value 0.0059). We also found
that families with a deployed member read on average 18 minutes per session as opposed to families with no
deployed member reading 28.6 minutes per night (p value 0.0011). Conclusions: Health care professionals
taking care of military dependants should be aware of that time spent in shared reading practices may be
impacted during deployment. This information can be used when counseling parents and supporting them with
resources aimed at increasing household literacy practices.

90



Proceedings of the 2011 AFMS Medical Research Symposium

Volume 6 Traumatic Brain Injury and Psychological Health

91



Proceedings of the 2011 AFMS Medical Research Symposium

Volume 6 Traumatic Brain Injury and Psychological Health

92



Proceedings of the 2011 AFMS Medical Research Symposium

Volume 6 Traumatic Brain Injury and Psychological Health

93



Proceedings of the 2011 AFMS Medical Research Symposium

Volume 6 Traumatic Brain Injury and Psychological Health

94



Proceedings of the 2011 AFMS Medical Research Symposium

Volume 6 Traumatic Brain Injury and Psychological Health

95



Proceedings of the 2011 AFMS Medical Research Symposium

Volume 6 Traumatic Brain Injury and Psychological Health

96



Proceedings of the 2011 AFMS Medical Research Symposium

Volume 6 Traumatic Brain Injury and Psychological Health

Potential Burden of Repetitive Concussions in the Pediatric Population
633rd MDOS/SGOMP
MAJ Dalila Lewis

Sports injury is the second leading cause of traumatic brain injury in persons aged 15-24 years. Concussions are
of particular interest in the pediatric population as the vast majority of persons playing contact or collision
sports are under the age of 21 years. Young athletes are more prone to adverse sequelae following concussion
according to an ever-growing body of scientific literature. Reasons for this are multiple, and include
mechanical, physiologic, and neurometabolic differences of the developing brain. Suboptimal recovery in areas
of attention, verbal memory, visual processing speed, reaction time, numerical sequencing ability, and learning
has been observed via standardized computerized testing following concussion in young athletes. Further, post-
concussive symptoms of headache, disequilibrium, emotional lability, dysregulated sleep, and cognitive
difficulty are frequently prolonged after repeated concussions. Entities such as ‘dementia pugilistica’ and
‘chronic traumatic encephalopathy’ in adult athletes have highlighted concern regarding potential cumulative
chronic neuropathologic changes that may result from repetitive concussive injury. In addition, current studies
involving nuclear imaging to attempt to determine a temporal window of relative cerebral vulnerability
following concussion have demonstrated prolonged disturbances in cerebral metabolism following concussive
injury. Results of these studies have prompted the recommendation of a period of ‘cognitive rest’ following
concussion ranging from one to several weeks. As persons taking care of both the active duty population and
their young dependents, it is imperative that clinicians be aware of the potential impact of concussion, both
immediate and long term.
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Concussion Research in Children and Youth

DCoE
Col Stephen Sharp

Concussion is receiving increased attention in the military and civilian populations because of the number of
Service Members concussed in the Global War on Terror and the reports of long term cognitive issues after
multiple concussions in professional sports such as the NFL. Even within the military community data has
suggested that approximately 80% of concussion occurs CONUS from sports injuries and falls. Appropriately,
increasing concern is being given to the effects of concussion on children and adolescents, particularly those
stemming from athletic activities. A result has been an increased research effort looking for better ways to
diagnose and assess concussion in young people, more stringent recommendations regarding returning to play,
and better methods for treatment. Studies looking at biomarkers, EEG, and neuroimaging that were originally
aimed at adults are now being investigated in youth as well. A recent controversial recommendation for
cognitive rest after concussion has generated a lot of discussion. What is cognitive rest? Does outward
cognitive rest equate to actual physiological brain rest? Are the results significant enough to warrant enforcing
this on active young people? Additionally, researchers are looking at the question of the time that the brain is at
risk post-concussion. How long should one be “protected” from a subsequent concussion? Should rules be
changed for sports in youth that vary even more significantly from those in adults? The presentation will discuss
the present reported research in these areas from screening and diagnosis through treatment and return to
activity as they apply to children and youth.
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Addressing Sleep Disorders Associated with Mild Traumatic Brain Injury

DCoE
CDR Michael Handrigan

Mild Traumatic Brain Injury is frequently associated with co-occurring sleep disturbances leading to difficulty
in recovery, complications with rehabilitation and diminished quality of life. Sleep disturbances in the acute
post-TBI period should be an important clinical focus since this is a period of active functional recovery.
Identification and treatment of sleep disturbances during this period may reduce TBI morbidity, enhance
recovery and limit long term sequelae of mTBI including the risk of chronic sleep disorder. This presentation
will focus on the evaluation of sleep disorder following mTBI and treatment tips for sleep based on potential
etiology.
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Insomnia

Hypersomnias and Excessive Daytime
Sleepiness (EDS)

* D|Tﬁculty in initiating sleep or staying asleep

Noh-restorative sleep for at least one month

Oftan accompanied by daytime fatigue or impairment in functioning.
Effects approximately 33% of U.S. adult population

Commaonly assaciated with chronic stress on the hypothalamic-
pm.ntary -adrenal (H PA} axis [elevated cortisol and adrenocorticotropic

U S T SO ST S R |
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Hypersomnia: excessive sleepiness for at least one month as
evidenced by prolonged sleep episades or EDS

Primary

+ Narcolepsy

+ |diopathic hypersomnia

+ Rare disorders such as Kleine-Levin syndrome
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Narcolepsy and TBI Sleep Apnea and TBI
+ 6% of a TBI population in one study exhibited narcolepsy « 23 - 47% of adults with TBI exhibit evidence of sleep apnea within
+ compared to 0.045% in the general population three months of injury as assessed by the Respiratory Disturbance
Index {RDI}.
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Summary Questions?
= TBI patients expetience a spectrum of sleep disorders fallowing injury = The toolkit may be obtained from DVBIC-
* TBl injury saverity may play a role in the type and saverity of sleap = info@DVBIC.org
disturbance

= Atransient reduction or cessation of dreaming may following TBI = 1-800-870-9244
= Treatment approaches for insomnia include

* CBT. Melatonin, Prazosin
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The Association of Post-Deployment Symptoms with Concussion and Post-Traumatic Stress Disorder in
US Soldiers Deployed to Iraq or Afghanistan

WRAIR
Dr. Richard Herrell

We examined the effects of single and multiple concussions on post-deployment health symptoms in a sample
of 2,064 U.S. Soldiers who completed an anonymous survey 4 to 6 months after returning from deployment to
Iraq or Afghanistan. 17% of the study participants reported suffering a concussion during their previous
deployments. One third reported a head injury with a loss of consciousness (LOC), the remainder an alteration
of consciousness (AOC) only. Of those reporting a concussion, 59% reported more than one concussion during
their previous deployment. After adjustment for PTSD, depression, and other factors, LOC was significantly
associated with headaches, memory problems and balance problems. However, PTSD and depression had a
stronger association with these symptoms than concussion history. Multiple occurrences of concussion
increased the risk of headache and sleep disturbances compared to a single occurrence, independent of PTSD or
depression. However, even in this group, depression showed equivalent odds ratios for the association with
headache and sleep disturbances. These data indicate that current screening tools for mTBI being used by the
Department of Defense and Veterans Affairs may have limited utility in identifying individuals who have post-
deployment symptoms uniquely attributed to concussions. Accumulating evidence supports the need for
multidisciplinary collaborative models of treatment in primary care to address the full spectrum of post-war
physical and neurocognitive health problems.

[Presentation slides not provided]
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VA Screening and Evaluation Data for TBI: Effects of Psychiatric Symptoms and Injury Characteristics

DCoE / VA Maryland Health Care System

Dr. Alison Cernich

This presentation will summarize findings from a retrospective analysis of traumatic brain injury (TBI)
screening and evaluation data from a VA Medical Center in an urban area. Data taken from the initial two years
of the program were gathered to determine the effect of concurrent report of psychiatric symptoms on TBI
symptom reports, the factor structure of the secondary level symptom questionnaire and the effect of concurrent
psychiatric symptoms on the measure, and the effect of injury characteristics and psychiatric symptoms on
neurocognitive evaluation. Sample size ranged from approximately 300 Veterans for the screening evaluations
to 30 veterans who had data available from a neuropsychological evaluation. Findings from this retrospective
review revealed that individuals with positive TBI and positive PTSD initial screens had higher rates of
symptom reporting with greater emphasis on cognitive symptom reporting (eta squared = .061-.111). Screening
data for depression accounted for the greater proportion of the variance in TBI symptom reporting, over and
above PTSD or reported alcohol abuse. Finally, a smaller study of cognitive testing looked at the effect of
PTSD and reported LOC on cognitive testing results. Self-reported LOC had a small effect on processing speed
and there was no particular effect of PTSD on anything but symptom reports. Implications of these data for the
evaluation of these Veterans and the need for close integration of rehabilitation and mental health services will
be discussed.
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SUMMARY AND DISCUSSION QUESTIONS?
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Crisis planning for suicidal patients in combat zones

University of Texas Health Science Center at San Antonio

Dr. Craig Bryan

The crisis response plan (CRP) is an increasingly common intervention for the management of suicidal
individuals across settings that has been transplanted to combat zones and aeromedical evacuation system.
However, the effective use of CRPs within these settings can be hindered by contextual limitations. In the
current presentation, real-life challenges and practical, evidence-based recommendations for the use of CRPs to
maximize effectiveness of suicide risk management within combat zones and the aeromedical evacuation
system are discussed.
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Trends in service members seeking combat stress services in remote deployed settings
88 MDG - WPAFB
Capt Sara Wright, Ph.D.

The purpose of this presentation is to educate medical providers on trends in service members who seek combat
stress services in deployed settings. A descriptive analysis was conducted of military service members who
sought combat stress services in Afghanistan from 2008 to 2010 at four forward operating bases and three
combat outposts. Prevalence and ratios analyses were conducted to describe demographic information,
including age, race, gender, rank, marital status, number of deployments, and history of prior mental health
treatment. Information was also collected about treatment including presenting problem, diagnosis, length of
treatment, psychiatric medication use, and treatment dropout rates. The demographic information collected in
this project was then discussed in the context of demograghic information known about SM who were deployed
to Afghanistan in similar time frame (MHAT, 2009). The information gathered can be used in several ways to
better educate medical and mental health providers and policymakers about current mental health trends in
deployed settings. Specifically, the information can be used to determine those who may be more at risk for
developing psychological problems while deployed. In addition, the information can be used by combat stress
providers to more effectively target outreach efforts to those who are likely to seek combat stress services. The
information can also be used to educate combat stress providers on the types of diagnoses and treatment
interventions that are used in deployed setting.
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— Demographics of Service Members

Sara Wright, PsyD, ABPP Anna Fedotova, MPH _ Combat Stress Treatment Trends
Capt, USAF Capt, USAF .
» Implications

« Questions

“The views and opinions expressed in this presentation are thozse of the authors
and da nof reflect official policy or posifion of the United Siates Air Force,
Department of Defense, or US Government.”

rom February LUus — Fepruary ZUTu

areas
. ) N + Informed consent for treatment signed by all patients
» "Outpatient Mental Health Care at a Remate U.S. Air Base included statement “Your non-identifiablé information
inSouthern Irag” by Wayne Chappelle, 2006. may be used for performance improvement project
» M-HAT OEF VI purposes”

+ 301 deployed SM
*+ 4 FOBs & 3 COPs in Eastern Afghanistan
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Clinical features of mTBI within days of injury in a combat zone

University of Texas Health Science Center at San Antonio

Dr. Craig Bryan

There is very limited data regarding the impact of mTBI within days of injury, which restricts deployed medical
providers' ability to make optimal decisions. In the current presentation, a series of findings from a forward-
deployed TBI Clinic will be reviewed: (1) absence of differences in neuropsychological functioning according
to blast vs. nonblast injury mechanism; (2) clinical factors associated with clinicians' decisions to return a
service member to duty; (3) variables contributing to posttraumatic headache; (4) and typical patterns of decline
in neuropsychological performance on the ANAM following mTBI.
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