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An Evaluation of the Veterans Affairs Traumatic Brain 
Injury Screening Process Among Operation Enduring 
Freedom and /or Operation Iraqi Freedom Veterans 

Charlesnika T, Evans. PhD, MPH, Justin R. St. Andre, MA, 
Theresa L.-B. Pape, DrPH, MA, Monica L. Steiner, MD, Kevin T. Stroupe, PhD, 
Timothy P. Hogan, PhD, Frances M. Weaver, PhD, Bridget M. Smith, PhD 

Objective: The goal of this stttdy was to describe the early results ofthe U..S. Department 
ofVeterans Affairs (VA) screening program for traumatic brain injury (TBI) and to identify 
patient and facility characteristics associated with receiving a TBI screen and results ofthe 
screening. 
Design: National retrospective cohort study. 
Setting: VA Medical facilities. 
Patients: A total of 170,681 Operation Enduiing Freedom and/or Operation Iraqi Free­
dom (OEF/OIF) Veteram who sought care at VA medical facilities from April 2007 to 
September 30, 2008. 
Methods: Data were abstracted from VA administrative and operational databases, in-
cktding patient demographics, facility characteristics, and outcomes. 
Main Outconne Measurements: The main outcomes were receipt of and results of 
the TBI screen. 
Results: The majority of veterans eligible received the TBI screen (91.6%). .Screening rates 
varied by patient and facihty characteristics. In all, 2.5% of screened veterans had probable 
TBI exposure, in which the majority of the exposures were blasts (85.0%). The rate of a 
positive TBI screen was 20.5% for the screened cohort. Male gender, service in the army, 
multiple deployments, and mental health diagnoses in the previous year were associated 
with a positive screen. 
Conclusions: TBI screening rates are high in VA; concomitant mental health diagnoses 
were highly prevalent in individuals with positive TBI screens. These data indicate that there 
will be a significant need for long-term health care set-vices for veterans vvith TBI 
symptomatology. 
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INTRODUCTION 

It is estimated that 15%-20% of U.S. mihtaiy personnel deployed to Iraq and Afghanistan 
(Operation Enduring Freedom [OEF], Operation Iraqi Freedom [OIF]) have experienced a 
mild traumatic brain injury (TBI) during deployment ] l -3] . Mild TBI can result in impair­
ments that present as cognitive and somatic symptoms, including the following: headaches; 
sleep disturbances; irritabiUty; sensitivity to light; and impairments of balance, attention, 
and short-term memory [4]. Although these symptoms typically resolve within 3 months, 
many veterans continue to experience persistent and chronic debilitating symptoms. To 
identify OEF/OIF veterans who may benefit from health care services, the Department of 
Veterans Affairs (VA) implemented a national cUnical reminder in April 2007 to screen for 
TBI. The TBI screen is mandator}^ and is administered to all OEF/OIF veterans during their 
initial VA visit, regardless of the reason for this initial visit. VA clinics throughout the United 
States have been trained about how and when to administer this systematic nationwide 
screening. 

The TBI screen confirms OEF/OIF deployment and includes 4 questions on TBI-related 
exposures during deplovmient and immediate and ongoing sjTnptoms. Affirmative re-
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sponses to at least 1 question in each question set results in a 
positive screen; however, because veterans may respond 
positively to question iteins because of the presence of other 
symptoms or conditions, a positive screen is not a definitive 
diagnosis of TBI [5]. A recent study of 252 OEF/OIF veterans 
found that the VA's TBI screen had high sensitivity (0.94), 
with minimal false-negative results, but moderate specificity 
(0.59), which yielded many false-positive results for mild TBI 
[6]. Therefore, a comprehensive follow-up evaluation is crit­
ical to definitively diagnosing TBI. 

Veterans v i t h positive TBI screens are referred to a TBI 
specialist for a comprehensive TBI evaluation. At present, 
limited population-based data are available regarding screen­
ing rates, factors associated with whether or not veterans 
complete the screen and screen positive or negative, and how 
health care use pattems differ between those who have pos­
itive and negative screens. The objectives of this study were to 
describe veteran and facility characteristics associated with 
completion of the TBI screen and screening results for a 
national sample of OEF/OIF veterans who sought care at a VA 
facility and completed the TBI screen. 

METHODS 

Study Design and Setting 

This was a national retrospective cohort study of OEF/OIF 
veterans who sought care at 15.3 VA facilities nationwide 
between April 14, 2007 (the onset of national implementa­
tion of TBI screen) and September 30, 2008. 

Study Population 

OEF/OIF veterans who use VA sendees were included in this 
study if (1) they wetre a member of the OEF/OIF roster; (2) 
their military service separation date was atter September ] 1, 
2001, and before September 30, 2008; (3) an inpatient or 
outpatient visit occurred between April 14, 2007, and Sep­
tember 30, 2008; and (4) they inchcated "yes" on the TBI 
screen that they had been deployed to Afghanistan and/or 
Iraq (Figure 1) [5]. Veterans who did not receive a screen but 
who did receive a comprehensive TBI evaluation had missing 
key variables (distance to nearest VA facility and nearest VA 
facihty type), and/or had discrepancies in the dates of screen­
ing or heakh care use and date of death were excluded from 
the sample (Figure 1). The final study population comprised 
170,681 veterans. 

TBI Screening Too! 

The TBI scireen is administered orally and can be completed 
by any VA clinician. It includes 4 sections (Figure 2) that 
address the following: (1) TBI-related exposures during de­

ployment (eg, blasts, vehicular accidents); (2) the presence of 
S)anptoms immediately after an exposure (eg, losing con­
sciousness, being dazed or confused); (3) manifestation of 
new symptoms and/or worsening of immediate symptoms 
(eg, memoiy problems, headaches); and (4) symptoms at the 
time of completing the VA TBI screening (eg, memoiy prob­
lems, headaches). Affirmative responses to at least 1 question 
in each question set or section results in a positive screen [5]. 

Data Sources and Measures 

Study data were extracted from several VA administralive 
and operational databases. The National OEF/OIF roster was 
used to idenlify veterans who served in OEF/OIF, and in­
cludes the following characteristics: gender, race, ethniciiy, 
marital slatus, branch of militaiy service, education, number 
of deployments, VA priority level, and percent service con­
nected (which indicates the extent that medical conditions 
are rated as related to military seivice). TBI screening data 
were obtained from the VA National TBI Heallh Factors 
database, which is managed by the VA Office of Patient Care 
Services and deiived from the VA's electronic heakh record. 
Abstracted elements from this database included veterans' 
responses to all elements of the clinician-administered TBI 
screen, the date of screening, and dale of militar}' separation. 
Study variables were created by using these data, including 
an "index date" and "days since military separation," in which 
the index date is the date that the TBI screen was completed. 
For veterans not screened, the index date was the date of their 
first VA heallh care use afler military separation and after 
April 14, 2007 (the date of national implementation of the 
TBI screen). The number of days since militaiy separation 
was calculated as the difference between the index dale and 
the separation date. 

Heallh care use that occurred before the index dale was 
obtained from the VA Medical SAS Inpatient and Outpatient 
files [7,8]. Specific data elements extracted included date of 
birth, palienl's ZIP code, geographic region of the facihty, 
facility type, admissions, visits, and diagnoses via the Inter­
national Classification of Diseases, Ninth Revision, CUnical 
Modification codes. Specific heakh diagnoses, including 
menial heallh diagnoses, were assessed at the. index visit and 
up to 1 year before the index date. Travel tmie in minules and 
hours was calculated by using the patient's ZIP code of 
residence to the nearest VA facility and geographic informa­
lion system software (Network Analyst) from the Environ­
mental Science Research Institute in Redlaitds, Cahfomia 
(ArcGlS 9.3). Facility iv̂ pe included whether it was a VA 
medical center, a VA communiiy-based outpatient clinic 
(CBOC), or other VA facility (eg, nursing home, residential 
rehabilitation trealment program, and independent outpa­
tient clinic). The facilities were also categorized according to 
levels of care provided by the Polytrauma-TBI System of 
Care, which offers specialized rehabilitation care for veterans 
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OEF/OIF Roster 
N=509.027 

OEF/OiF Veterans with Knmvn 
Mliltaiy Separation Date 

n=315,550 

Mining Military Separation Dais 
n=193,477 

Patients v/ith VA Utilization; 
• Onorafter04,'i4/07 
» After Separation Dale 
• On or before 09/30f2008 

n=2Q2.058 

No VA Utilization (in study period) 
0=113,482 

OEF/OIF Veterans with TBI andfOr 
Iraqi Saoening 
(n= 191,800) 

No Iraq or TBI Screening Data 
(n=10,268) 

Veterans Answering Iraq -Yes" 
n=179,726 

Veterans Answering Iraq 'No' 
n=12,074 

Final Study Cohort 
n=l 70,581 

Excluded for tt-e fdlovî ing reasons: 
• TBI screening date before militaiy 

separation date {n=l49) 
• TBI Scteening tefore 4/l4,i'2007 

(n=5619) 
• People v/ith only second level 

screening data available (ti=l22i) 
• Veterans < 16 years old (n=2) 
• Veterans missing facility tj'pe (n=i3) 
• Veterans ml s^ ng distance data 

(n=i,70i) 
• Veterans missing site complexity 

(n=305) 
• I ndex dat e t»for8 death date (n=34) 

Figure 1. Selection o f the study cohort and inclusion and exclusion criteria. 

and service members with polytrauma (defined as 2 or more 
injuries sustained in the same incident that affect multiple 
body pairts or organ .systems) and TBI [9,10]. Currently, these 
include 5 polytrauma rehabilitation centers, 22 polytrauma 
network sites, 83 polytrauma support clinic teams, and 45 
polytrauma point of contacts. The polytrauma rehabilitation 
centers are regional referral centers for acute medical and 
rehabilitative care, and serve as hubs for research and educa-
uon related to polytrauma and TBI. Polytrauma network sites 
facihties provide some components of postacute medical 
rehabilitation, which can include inpatient and outpatient 
servhces, or rehabihtation day programs. Polytrauma support 
clinic team sites have provider teams that offer some specialty 
care for those with mild or stable functional deficits. Poly­
trauma point of contacts are identified in every VA facility 
that is not designated as one of the Polytrauma-TBI System of 
Care components and serves as a point of contact to refer 
veterans to facilities that will provide them with needed 
sendees [10]. 

For this study, VA enrollment data were used to obtain 
enrollment priority and/or copayment status, which was 
defined categorically as priority 1 (semce-connected disabik 
ity 50% or greater or unemployable due to seirvice-related 
injury), priorities 2-6 (service-coimected injuries, which 
ranged from 10% to 40%, or 0% service-connected disability 
with income below the VA set threshold, or a recognized 
status such as prisoner of war, Purple Heart recipient, World 
War 1 veteran, a veteran who served in combat m a war after 
the Gulf War, or other VA special consideration classifica­
tion) or prioiity >:7 (veterans with uicomes below or abov'e the 
VA set threshold, who agree to pay copajmients). Health care use 
data were extracted up to 1 year before the index date and were 
used to create 2 variables: inpatient admission (yes or no) and 
the number of outpatient clinic visits. Diagnoses for these ad­
missions or visits wei'e also identified, including chronic health 
conditions, infectious diseases, and mental health diagnoses. 
These diagnoses were identified if they occurred at the index 
date or up to 1 year before the index date. 
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Section 1: During any of your OEF/OiF depioymeittfs) 
did you experlettce any of the foilowing events? 
Ccfieck an that appiyj 

Response Item N-78,117 

o Blast or Expiosion 85.3% 

o 
Vehicyiar accldent/cJrash (Jncfuding 
aircraft) 31.6% 

o 
Fragment wound or bullet wound 
above itie stjoulders 4.4% 

o Fall 33.4% 

No affirmative response to Seciion i 

Section 2: Did yoa havo any of these symprotns 
ifjimadiately afterwards? (check ail that appiy) 

Response item N=39.140 

D Cosing consciousness/ltnocked ouE 25-9% 

O Being dazed, contused or seeing stara S3.7% 

• Not remembeting ihe event 22.8% 

O Concussion 19.1% 

O Head injury 17.7% 

Uo aflimiative response to Seciion 2 
n=3a.977 

Section 3: Did my of ihe foilowing problems b 
worse afterwards? (check alt that apply) 

sgin or get 

Response item H=34,221 

o Memory pro&iems or lapses 57.9% 

• Balance pmbSems or dizziness 40,5% 

• Sensitivity to tight 40.3% 

o IrritabiiRy 68.9% 

o Headaches 67.6% 

o Steep problems 

No affirmative response to Section 3 
n=4,919 
No affirmative response to Section 3 
n=4,919 

Seciion 4: The veteran relates fio/she is currently tiaving 
or tifls had ttie {cilowing symptoms within the past weett? 
in the past week, have you had any ol ihe symptoms Irom 
seciion 3? (chedr ail that aoplvi 

No affirmative response to Section 3 
n=4,919 

Seciion 4: The veteran relates fio/she is currently tiaving 
or tifls had ttie {cilowing symptoms within the past weett? 
in the past week, have you had any ol ihe symptoms Irom 
seciion 3? (chedr ail that aoplvi 

fiesponss item 

n Memory pfobiems or lapses 54.6% 

• Balance probtems or dizziness 31.1% 

• Sensitivity to %ht 36.5% • Sensitivity to %ht 36.5% 
Positive on T8I screen N=32,080 

P IrrilafcHlity 6S.5% 
Positive on T8I screen N=32,080 

P IrrilafcHlity 6S.5% 

o Headaches S3-i% 

o Sieep problems 78-2% 

No affirmative response to Section 4 
n=2,t41 

Figure 2. Summary of 4 question response sets to traumatic 
brain injury clinical reminder screening for 156,415 veterans 
screened. 

Screening Outcome Variables 

The primary outcome variables were receipt of the TBI 
screen, categorized as a dichotomous variable and a positive 
or negative TBI screen. The results of the 4 question sets 
within the TBI screen were also described by their responses. 

Statistical Analysis 

Bivariate analyses were adjusted for clustering of veterans 
within facihties by using multilevel logistic regression. Be­
cause patients are clustered within facilities and facility-level 
characteristics may affect the outcomes, we used mixed mod­
els to account for both individital veteran and facihty-level 
variation for the outcomes [11,12]. A random effect was 
included to accoitnt for multilevel clustering, in which each 

veteran was the first level and the luost frequent VA facility 
that each veteran received care was the second level. Each 
covariate was assessed individually in these models, in which 
odds ratios and 99% confidence intervals were calculated. 
Specifically, models assessed the relationship between re­
ceipt of the TBI screen and veteran demographics, prior 
health care use, and facihty characteristics. Similar analyses 
were conducted to assess differences among screening results 
(positive or negative) and veteran and facility characteristics. 

Ivtultilevel multivariable logistic regression models were 
fit to assess the adjusted association between veteran charac­
teristics, receipt of the TBI screen, and the screening results. 
All covariates were included in these models. In addition, the 
proportion of variance due to variations between facilities 
was also reported (p); a log-likelihood test was used to 
examine whether the proportion differed significantly from 
zero. Given the multiple comparisons and large sample size, 
all analyses used a .01 significance level. Analyses were 
conducted in SAS version 9.2 (SAS Institute, Cary, NC) and 
STATA SE version 11.0 (StataCorp LP, College Station, TX). 

RiSULTS 

Description of Veteran Characteristics 

Our sample included 170,681 veterans eligible for the screen 
during the study time period. The majority of veterans were 
male, white, with a high school education or a Graduation 
Equivalency Degree or less, and a mean age of 32.9 years. 
More than two-thirds had sen'ed in the Army, and nearly half 
were married at the index visit. Approximately one-third of 
the total sample had service-connected medical conditions, 
and more than three-fourths had a copayment priority status 
of 2-6. Twenty-six percent of the sample had more than 1 
deployment, and the average time between militar}' separa­
tion date and index date (initial VA visit or TBI screening) was 
608.1 days. 

The first visit or admission to the VA occurred at VA 
medical centers (68.4%), followed by CBOCs (29.4%). 
Nearly two-thirds of facilities were fewer than 60 minutes 
from the veteran's residence. Veterans on average had 4.5 
outpatient visits 1 year before the index date. IMore than 
one-fourth of veterans had a mental health diagnosis; post­
traumatic stress disorder (PTSD) was the most prevalent 
mental health disorder, followed by depression. 

Factors Associated With TBI Screening 

The vast majority (91.6% or 156,415) of veterans eligible to 
receive the TBI screen during the study time period were 
screened. In multilevel randoim-effect logistic regression 
analyses, adjusting for all covariates, OEF/OIF veterans 
screened for TBI were significantly different from those who 
v/ere not screened (Table 1), Race, service connectedness, 
copayment priority status, number of deployments, facihty 
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Table 1. Completion of fhe TBI screening for eligible veterans, by patient and facility cTiaracterlstics (n = 170,681)* 

Multilevel 

% Screened 

% TBI Screening Completed 

Yes No 
<n = 156,415) (n = 14,266) OR and 99% C l * 

Multivariable 
Logistic Model 
Adjusted OR 
and 99% C | f 

Overall 91,6 
Age (at index date) 

<25 y 92,5 21.1 19.4 Reference Reference 
25-29 y 90.6 31.6 35,8 0.81 (0.76-0.87) 0.96 (0.90-1.03) 
30-34 y 91,3 12.9 13,5 0.87 (0.80-0.94) 1.00 (0.92-1.09) 
£35 y 92.3 34,4 31.3 0.97(0,90-1,03) 1.13 (1.05-1.23) 

Race 
1.13 (1.05-1.23) 

White 92,0 71,3 68.2 Reference Reference 
Black 91.5 16.3 16,7 0,96 (0.89-1.03) 0.99 (0.93-1.07) 
Other 90.6 4,8 5.6 0,94 (0.85-1.05) 0.96(0,86-1.07) 
Unknov\/n 89,7 7,5 9.5 0.79 (0.73-0.86) 0.86 (0.78-0.94) 

Hispanic ethnicity 
No 91,7 88,3 87.7 Reference Reference 
Yes 91,2 11.7 12.3 1.07(0.99-1,16) 1.10 (1.01-1.20) 

Service connected 
No 91,3 63.2 66,2 Reference Reference 
Yes 92.3 36.8 33.8 1.16 (1.10-1.22) 1.08 (1.02-1.14) 

Copayment priority 
1.16 (1.10-1.22) 

Priority 1 93,2 19.4 15.5 Reference Reference 
Priority 2-6 91,5 76,3 77.7 0.76 (0.71-0.81) 0.87 (0.81-0.94) 
Priority >7 87.2 4,3 6,8 0.47 (0.42-0.52) 0.55 (0.49-0.62) 

Branch of service 
Army 92.0 68.3 65.4 Reference Reference 
Air Force 91.6 7.5 7.5 0.97 (0.88-1.06) 1.02(0.93-1.11) 
Marine Corps 91.2 14,1 15,0 1.01 (0.94-1,08) 1.02(0,95-1.10) 
Navy 90.2 10,2 12,2 0.91 (0.84-0.98) 0.94(0.87-1.01) 

No, deployments 
1 91.5 73,7 76.5 Reference Reference 
2 91.7 21.4 21,4 1.06 (1.00-1.13) 1.07 (1.01-1.14) 
>3 94.5 4.9 3.2 1.74 (1.53-1.99) 1.65 (1.44-1.89) 

Days from separation to index date 
0-6 mo 95,3 21.9 10.7 Reference Reference 
7-12 mo 93.1 18,7 14,9 0.67 (0.61-0.74) 0.61 (0.55-0.66) 
13-18 mo 90.3 10,8 12,7 0.47 (0.43-0.51) 0.41 (0.38-0.45) 
>1,5 y 89.6 48,7 61.8 0.43 (0.43-0.46) 0.37 (0.35-0.40) 

Index facility type 
VAIVIC 90.6 67,6 77.1 Reference Reference 
CBOC 94.2 30,2 20.4 2.64 (1.98-3.53) 2.92 (2.19-3.90) 
Other (IOC, RRTP, VANH) 90.3 2,2 2,6 2.08(0,84-5.16) 2,07 (0,84-5,11) 

Travel time to nearest VA facility 
<30 min 90.6 35,2 40.0 Reference Reference 
30-60 min 91,4 25.6 26.4 0,96(0.90-1.02) 0.92 (0.87-0.98) 
Sr60 min 92.7 39,2 33,6 0.89 (0.84-0.95) 0.83 (0.77-0.89) 

More than 1 outpatient visit before 
index dote 

No 91,2 49.1 51,8 Reference Reference 
Yes 92.0 50.9 48,2 1.14 (1.09-1.20) 1.22 (1.16-1.29) 

Inpatient admission before index 
date 

No 91,6 96.8 97.1 Reference Reference 
Yes 92.3 3,2 2.9 1.17 (1.02-1.35) 1.00(0.87-1.16) 

Having a chronic condition 
(Charlson) 

No 91.6 98.4 98.9 Reference Reference 
Yes 93,5 1.5 1,1 1.41 (1.14-1.76) 1.37 (1.10-1.71) 
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Table 1. Continued 

Multilevel 

% Screened 

% TBI Screening Completed 

Yes No 
(n = 156,415) (n = 14,266) OR and 99% C i * 

Multivariable 
Logistic Mode! 
Adjusted OR 
and 99% c r 

PTSD 
No 91.0 81.8 88,8 Reference Reference 
Yes 94.7 18,2 11,2 1.84 (1.72-1.98) 1.66 (1.54-1.79) 

Depression 
1.84 (1.72-1.98) 1.66 (1.54-1.79) 

No 91.2 88,5 93.6 Reference Reference 
Yes 95.1 11,5 6.4 1.90 (1.74-2.09) 1.66 (1.51-1.83) 

Anxiety disorders (othier tiian PTSD) 
1.66 (1.51-1.83) 

No 91.5 96.3 97.0 Reference Reference 
Yes 94.5 4,7 3.0 1.61 (1.41-1,84) 1.45 (1.27-1.67) 

Adjustment disorders and/or stress 
1.45 (1.27-1.67) 

reactions 
No 91.6 96.3 97,4 Reference Reference 
Yes 94.0 3,7 2.6 144(1,25-1.66) 1.40 (1.21-1.62) 

Substance-related disorders 
No 91,6 95.7 96,7 Reference Reference 
Yes 93.6 4.3 3.3 1.41 (1,24-1.60) 1.18 (1.04-1.35) 

TBI = traumatic brain injury; OR = odds ratio; Cl = confidence interval; SD = standard deviation; VAIVIC = Veterans Aftairs Medical Center; CBOC = 
community-based outpatient clinic; IOC = independent outpatient clinic; RRTP = residential retiabilitation treatment program; VANH = Veterans Affairs Nursing 
Home; VA = Veterans Affairs; PTSD = posttraumatic stress disorder. 
Reference is the reference group used in comparisons. 
Bolded items are associations that are stafisflcally significant at the 0.01 level. 
*P values for unadjusted multilevel logistic regression models, 

values tor multilevel logistic regression models adjusted for ali variables listed and gender, marital status, education level, infection, polytrauma facilif/ type, 
p = 0.29; P = ,0001. 

type, travel distance, more tlran 1 outpatient Atisit, liaving a 
chronic disease diagnosis, and having a mental health diag­
nosis were signihcantly associated with screening. Being 
older was associated with higher odds of screening. The 
number of days since military separation was shorter for 
those screened compared with those not screened. 

Results of the Screen 

Probable TBI Exposure and Reported Symp­
toms. Half (n - 78,117) of the 156,415 veterans screened 
for TBI reported experiencing an event such as a blast during 
CDEF/OIF deplownent (Figure 2, Section 1) and 50.1% of 
those exposed (n = 39,140) reported at least 1 symptom 
immediately aftei^vard (Figure 2, Section 2). Tlius, 25.0% of 
OEF/OIF veterans screened had a probable TBI exposure, 
based on the first 2 TBI screen questions. The most com,mon 
symptoms reported at screening were sleep problems 
(78.2%), irritability (68.5%), and headaches (63.1%) (Fi,gure 
2, Section 3), and tlrese symptoms continued to be current 
problems (Figure 2, Section 4). Overall, 20.5% (n = 32,080) 
of the screened veterans provided affirmative responses to at 
least 1 question in each ciuestion set to meet the WIA defini­
tion for a positive screen. 

Factors Associated With a Positive Screen. There 
were statistically significant differences in bivariate (adjusted for 

clustering) and multilevel random effect regression analyses 
between veterans who screened positive (n = 32,080) and 
negative (n = 124,335) (Table 2). A positive screen was associ­
ated witli younger age, being male, servdce connected, having 
had multiple deployments, li\ring farther from a VA facility, and 
having a mental health disorder diagno.sis at the index date or up 
to 1 year before the index date. The odds of a positive screen 
were lower among blacl; (versus white) veterans, whereas indi-
\iduals i.n other categories of race were no longer significandy 
different from wMte veterans. Hispanic ethnicity was not signif­
icantly associated wdth a positive screen, but being manied was 
associated with higher odds of screening. A positive screen was 
less lilcely iia those veterans from tfie Air Force, Na\y, or Marine 
Coips (compared with the Army) and those separated from duty 
for more than 18 montlis (versus <6 montlis), in diose seen in 
CBOCs compared with VA medical facilities, or in those with a 
chronic disease diagnosis. 

DISCUSSION 

The goals ofthis study were to evaluate the YA TBI screening 
program and to identify predictors associated witli screening 
and having a positive screen. To date, there liave been no 
national data that evaluated factors associated witl i the screen 
or screening positive. TBI screening completion rates are 
high in the VA: more than 90% of eligible veterans were 
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Tabie 2. TBI screening results by patient and facility characteristics (n = 156,416)* 

% Positive 

TBI Screening Result 

Positive Negative 
(n = 32,080) (n = 124,335) OR and 99% C l * 

Multivariable 
Logistic Model 

Adjusted OR and 
99% CV 

Overall 20,5 
Age (at index date) 

<25 y 24,7 25.4 20,0 Reference Reference 
25-29 y 21,4 32.9 31.3 0.82 (0.78-0.86) 0.85 (0.81-0.90) 
30-34 y 21.0 13.2 12,8 0.80 (0.76-0.85) 0.82 (0.78-0.88) 
35-H y 17,0 28.5 35,6 0.63 (0.60-0.66) 0.69 (0.66-0.73) 

Gender 
0.69 (0.66-0.73) 

Female 10,10 6,1 14.1 Reference Reference 
Male 22.0 93.9 85.9 2.52 (2.36-2.69) 2.24 (2.10-2.40) 

Race 
White 21.4 74,5 70.5 Reference Reference 
Blacl< 17.5 13.9 17,0 • 0.78 (0.74-0.82) 0.91 (0.86-0.96) 
Other 18.5 4.3 4.9 0.86 (0.79-0.93) 1.00 (0.92-1.09) 
Unknown 19,8 7,3 7.6 0.92 (0.86-0.98) 0.96 (0.90-1.03) 

Hispanic ethnicity 
0.92 (0.86-0.98) 

No 20.5 88.3 88.3 Reference Reference 
Yes 20.5 11,7 11.7 1.10 (1.03-1.16) 1.04(0.97-1,11) 

Marital status 
1.10 (1.03-1.16) 

Married 20.7 47.3 46.8 1.03 (0.99-1,06) 1.04 (1.00-1.08) 
Not married 20,3 52,7 53.2 Reference Reference 

Education 
HS/GED or less 21,9 85.3 78.5 Reference Reference 
Some college 17.1 8.6 10.8 0.74 (0.70-0.79) 0.91 (0.86-0.97) 
College 13.3 5,0 8.3 0.56 (0.52-0.60) 0.68 (0.63-0.73) 
Beyond college 11.2 1.2 2,4 0.46 (0.40-0.53) 0.58 (0.50-0.67) 

Service connected 
No 18.8 58.1 64.5 Reference Reference 
Yes 23.4 41.9 35.5 1.33 (1.29-1.38) 1.07 (1.03-1.12) 

Copayment priority 
Priority 1 30.3 28.7 17.1 Reference Reference 
Priority 2-6 18.3 68,0 78.5 0.51 (0.49-0.53) 0.61 (0.58-0.64) 
Priority a7 16.2 3.4 4.5 0.44 (0.40-0.48) 0.60 (0.54-0.66) 

Branch of service 
Army 22,6 75,1 66.5 Reference Reference 
Air Force 7,1 2.6 8.7 0.25 (0.88-1.06) 0.31 (0.28-0.34) 
Marine Corps 25.7 17.7 13.2 1.17 (1.12-1.23) 0.94 (0.89-0.99) 
Navy 9.3 4.6 11.6 0.91 (0.84-0.98) 0.39 (0.36-0.42) 

No, deployments 
1 18.8 67.6 75,2 Reference Reference 
2 24.1 25.1 20,4 1.06(1.00-1.13) 1.25 (1.19-1.30) 
>3 30.3 7.3 4,3 1.74(1.53-1.99) 1.47 (1.36-1.58) 

Days from separation to index date 
0-6 mo 20.1 27.4 28.0 Reference Reference 
7-12 mo 21.0 13,0 12.6 1,04(0.99-1.10) 1.00 (0,94-1,06) 
13-18 mo 21,1 11,6 11.2 1.05(0.99-1.12) 0.96 (0,90-1,02) 
>1.5y 20.5 48.6 48.7 1,01 (0,97-1,05) 0.90 (0.86-0.94) 

Index facility type 
VAMC 21.3 70,0 67.0 Reference Reference 
CBOC 18.9 27.8 30,8 0.77 (0.70-0.85) 0.74 (0.67-0.81) 
Other (IOC RRTP, VANH) 20.5 2.2 2.2 1.01 (0.74-1.37) 0,94 (0,69-1.27) 

Travel time to nearest VA facilif/ 
<30 min 19.1 32.7 35,8 Reference Reference 
30-60 min 20,6 25.8 25.6. 1.11 (1.06-1.17) 1.07 (1.02-1.12) 
>60 min 21. 41.6 38,6 1.24 (1.19-1.30) 1.10 (1.05-1.16) 

More than 1 outpatient visit before 
index date 

No 21.6 54,5 51.2 Reference Reference 
Yes 21.6 54,5 51.2 1.15 (1.12-1.19) 1.00 (0.96-1,04) 
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Table 2. Continued 

Multilevel 

% Positive 

TBI Screening Result 

Positive Negative 
(n = 32,080) (n = 124,335) OR and 99% C l * 

Multivariable 
Logistic Model 

Adjusted OR and 
99% C|T 

Inpatient admission before index 
date 

No 20,3 95.7 97.1 Reference Reference 
Yes 27,4 4.3 2.9 1.44 (1.32-1.56) 1,03 (0,94-1.13) 

Having chronic condition 
(Charlson) 

No 20.5 98.6 98.5 Reference Reference 
Yes 19.5 1.4 1,6 0.94 (0,82-1.08) 0.84 (0.73-0.98) 

PTSD 
0.84 (0.73-0.98) 

No 16.5 65.8 85,9 Reference Reference 
Yes 38.5 34.2 14,1 3.29 (3.16-3.41) 2.49 (2.39-2.60) 

Depression 
3.29 (3.16-3.41) 2.49 (2.39-2.60) 

No 19.6 84.4 89,6 Reference Reference 
Yes 27.9 15.6 10.4 1.59 (1.51-1.66) 1.19 (1.13-1.25) 

Anxiety disorders (other than PTSD) 
No 20.3 94,1 95.6 Reference Reference 
Yes 25.6 5.9 4.4 1.34 (1.25-1.44) 1.16 (1.08-1.25) 

Adjustment disorders and/or stress 
reactions 

No 20,3 95.1 96.6 Reference Reference 
Yes 27.0 4,9 3,4 1.46(1.35-1.58) 1.51(1.39-1.64) 

Substance-related disorders 
1.46(1.35-1.58) 1.51(1.39-1.64) 

No 20.1 93.6 96,2 Reference Reference 
Yes 30.0 6,4 3.8 1.71(1.59-1.83) 1.09 (1.01-1.17) 

TBI = traumatic brain injury; OR == odds ratio; Cl = confidence interval; HS = high school; GED == Graduate Education Development test; SD = standard 
deviation; VAMC = Veterans Affairs IVledical Center; CBOC = community-based outpatient clinic; IOC = independent outpatient clinic; RRTP = residential 
rehabilitation treatmenf program; VANH = Veterans Affairs Nursing Home; VA = Veterans Affairs; Charlson = Charlson Comorbidity Index; PTSD = posttraumatic 
stress disorder. 
Reference is the reference group used in comparisons. 
Bolded items are associations that are statistically significant at the 0.01 level. 
*P values for unadjusted multilevel logistic regression models, 

values for multilevel logistic regression models adjusted for all variables listed and adjusted for infection and polytrauma facilif/ type, p = 0,04, P = ,0001, 

screened. Findings based on multivariable regression analy­
ses indicated that patient attributes, use-related factors, and 
facility characteristics were associated with compledng a TBI 
screen. 

Older age was associated wit l i higher screening. Younger 
veterans may have compering activities, such as school and 
worl<, that mal<;e tliem less inclined to come to the V'A. They 
could also have private insurance that provides other options 
for health care. This is contrar}^ to findings by Sayer et al [13], 
which showed that veterans aged 40 years and older were less 
litcely to be screened. The differences may be due to how the 
investigators categorized age as well as to geograptiic differ­
ences. Sayer et al [ 13] focused on veterans in VA facilities in 
the upper tslidwest, whereas our study included OEF/OIF 
veterans across the nation. 

Less than 10% of the sample was missing information on 
race. Racial data can be ascertained at each health care 
encounter; therefore, those A êterans missing racial informa­
tion may have fewer health care encounters when compared 
with those with complete data [ 14]. This idea is supported liy 

the finding that veterans with unknown race had lower 
screening rates than white veterans. Furthermore, longer 
travel time to the nearest VA facihty was associated with 
lower odds of screening, which suggests that there were fewer 
opportunities for screening because there was less VA health 
care use. This is consistent with the findings that higher 
health care use in the year prior was associated V v i t h higher 
odds of screening. Similar to findings by Sayer et al [ 13], it is 
not surprising that decreased tirne since separation from the 
military was associated with higher screening rates, because 
this suggests that the longer A^eterans wait to come in for their 
first visit after separation, the less likely they are to be 
screened. Those in a lower level of sendee-connected disabil­
ity were less likely to be screened than those in priority 1. 
Veterans given priority 1 status have one or more health 
conditions for which the Yk provides medical services and 
the veteran's copayment is not required. Therefore, veterans 
with priority 1 status are likely receiving more medical care 
services at the VA and increasing their opportunities lor 
screening. However, these individuals m.ay not be experienc-
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ing ongoing symptoms tliat would lead them to seek health 
care in the VA. The high screening rates of veterans who had 
multiple deployments, previous chronic conditions, and 
mental health diagnoses suggests that these pauents may 
have higher medical needs for VA care and a greater oppor­
tunity to be screened. In addition, VA pro\iders are being 
vigilant about identifying these veterans and ensuring that 
they are screened. 

There was significant variability in screening rates by 
facility type. CBOCs, which provide primary care, had the 
highest screening rates, which suggests that primar).- care 
visits may be opportune times for screening to occur. Sayer et 
al [13] found that, in the upper Midwest, veterans were more 
likely to be screened in VA medical centers. These differences 
in the findings are hkely due to the significant variation m 
screening rates found among facilities (29% of total vari­
ance), which suggests that the facility at which an indi\idual 
veteran receives senices could have a significant impact on 
"the receipt of the screen and that this may vary acro.ss 
geographic region. 

One-fifth of eligible veterans screened positive, which is 
slightly higher than other reports [13,15], and which could 
be due to sampling differences in this national sample and 
previous sam p̂les of small regions within the continental 
United States. Two regional studies reported a positive 
screening rate of 17.3% [12,13]. A positive screen was more 
hkely when the sendee member had multiple deployments, 
wiiich puts service members at additional risk of being ex­
posed to blasts and other trauma. Positive screens were lower 
among diose in the Air Force, Marines, or Navy compared 
with those in the Army. Those service members in the Army 
are responsible for ground combat and more hkely to be 
exposed to blasts, which was the most common cause of TBI 
in our sample. Although the unadjusted positive screening 
rate for Marines was 25%, after multivariable adjustment, it 
was shghtly lower than those in the Army. Higher education 
levels and older age is likely protective, because these indi­
viduals have a greater opportunity to serve in noncombat 
positions. Positive screens were lower among veterans of 
black race/ethnicity and among women. Both groups re­
ported lower rates of exposure to blasts. In the civilian 
population, the frequency of TBI is twice as high in men as in 
women [ 16]. Furthermore, women are less hkely to sen'C in 
combat positions than are men; however, more recent data 
have shown, that active duty women are experiencing more 
combat exposure than in prior war cohorts [17]. 

Not surprisingly, service connection and priority 1 copay­
ment status were associated with a positive screen, as these 
designations suggest that these veterans often have significant 
medical complications associated with combat. Positive 
screens were lower among those separated from duty for 
more than 18 months (versus <6 months) and in those seen 
in CBOCs compared wdth VA medical centers. Veterans who 
have significant S}imptoms maybe more hkely to be screened 

earlier because they are symptomatic. The difference in pos­
itive screening between CBOCs and VA medical centers may 
confirm the point that individuals attending CBOCs are there 
for primar)'- care and are captured for screening. 

Similar to findings reported in the literature, our findings 
showed that mental health diagnoses were common and were 
associated with higher rates of a positive TBI screen. Preva­
lent mental health diagnoses have been previously docu­
mented in veterans 12,15] and in the civilian population wixh 
mild TBI [4], In particular, PTSD was seen in 30.7% of 
OEF/OIF veterans with a positive TBI screen compared with 
14.2% in those with a negative screen. A positive screen 
suggests exposure not only to TBI risk-related events but also 
to traumatic hfe-threatening events that significantly increase 
the risk of mental health conditions, for example, PTSD 
[1,18]. Other mental health diagnoses, for example, depres­
sion, were comorbid with TBI symptoms as well. Symptoms 
attributed to TBI may also be a result of S)iiiptoms from other 
mental health diagnoses. Therefore, it is key that those indi­
viduals screening positive be further evaluated to deterniine 
whether they truly have TBI or whether their s)miptoms are 
due to concurrent mental health conditions. 

Blast or explosion was the most common exposure re­
ported in those screened for our population, similar to other 
findings 113]. Other investigators have reported that blast-
related TBI may be associated with more mental health issues 
than other causes of TBI [13,15]. iVlthough there is little 
empirical evidence to unequivocaUy delineate differences, 
blast and nonblast TBI in combat zones differ according to 
etiology, and it is also thought that they differ according to 
patholog)' and symptom manifestation [19]. Although both 
exposures involve psychological trauma, a blast injury may 
result in cognitive processing difficulties and an inabihty to 
inhibit the experience of the episode, which could include 
the trauma of seeing fellow military personnel injured or 
killed. These issues may result in the association between 
blast and PTSD development. Our findings confirm that 
PTSD and depression were more common in veterans with 
blast-related positive TBI screening compared with those 
wdth nonblast exposure. 

Sleep problems, headaches, and irritability were the most 
common current symptoms that were reported at the screen­
ing, which is consistent with results from another study of 
U.S. soldiers in which these s)miptoms were highly associ­
ated with injuiy and loss of consciousness [ ] ] and with a 
recent evaluation of the VA screening program in the upper 
Midwest ]13]. Ongoing TBI SAmiptoins as well as co-occur­
ring mental health diagnoses indicate that tens of thousands 
of veterans and service members will need ongoing health 
care sendees. 

Screening rates were higher at CBOC facihties, which, 
suggests that veterans may seek care that is convenient and 
accessible for them. In addition, this finding is relevant for 
non-VA settings in that it demonstrates that general medical 
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clinics can effectively administer the screen. Providers do not 
need to be acute rehabilitation experts to administer the 
screen. To increase the screening receipt rate to 100%, out­
reach may be best addressed locally, within the community, 
and could perhaps involve the use of telehealth applications 
or ottier elTealtlr technologies to support screening, evalua­
tion, and management. Data on the use of telehealth for TBI 
screening, evaluation, and treatment are hmited in the VA, 
hxit studies of nonveterans treated for cognition and/or mem-
or)' [20,21], and posttraumatic symaptom amehoration [22] 
using teleliealth }ielded favorable outcomes. Furthermore, 
patients with TBI generally rate being satisfied with treatment 
when using teleliealth [2,3,24]. 

We recognize that the VA's evaluadoii program was im­
plemented a few years after the OEF/OIF conflicts began. 
E.xisting medical hterature would suggest that early identifi­
cation and referral for appropriate care tend to demonstrate 
better outcomes for indi\iduals witl i TBI and other common 
comorbid conditions such as depression and PTSD. Future 
research should investigate the clinical services received be­
tween a patient's ser\ice separation date and the date of the 
TBI screen to detemiine whether patients who were delayed 
in being identified through the TBI screening process also 
experienced delays in receiving clinically indicated ser\ices. 

There are several limitations to this study. It is based on 
VA administrative data, and therefore there may be errors in 
reporting of screening results as well as other characteristics. 
In addition, these data focus only on the first 18 months of 
implementation, of the screen, and more recent data may 
show different results. TBI screening is a high priority, and 
screening rates have increased in the past several years [13], 
However, the strengths of these data are that it is generaliz­
able and involves a national sample of OEF/OIF veterans 
eligible for screening who have not previously been analyzed. 

CONCLUSION 

The implementation of the TBI screening program was an. 
important goal for VA in seniiig retuming OEF/OIF veter­
ans. Identifying similarities and differences between veterans 
who do and do not complete the TBI screen provides valuable 
feedback to the \T-1A as to how to ensure that all veterans, 
regardless of VA facility, are screened for TBI. Insights regard­
ing associations between veteran characteristics and positive 
and negative screening results can also assist providers who . 
are charged ynth implementing the TBI screen and follow-up 
comprehensive evaluation to optimize senices for veterans 
with mild TBI. The results ofthis study are also generalizable 
to a non-VA setting in that the screen can be effectively 
administered in any health, care environment. The frequent 
occurrence of ongoing postconcussive symptoms, and a 
com,bination of mental health diagnoses points to both the 
importance of screening tor early intervention as well as tlie 
need to prepare for ongoing health care needs of our newest 

veterans. These data can. be used by the VA and other poh-
cymakers in determining future long-term funding and care 
for OEF/OIF veterans. 
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