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Abstract—This study used factor analytic techniques to differentiate distinct from overlapping screen-based symptoms of
traumatic brain injury (TBI), posttraumatic stress disorder
(PTSD), and depression in Iraq and Afghanistan veterans.
These symptoms were derived from screen results of 1,549
veterans undergoing Department of Veterans Affairs postdeployment screening between April 2007 and January 2010.
Veterans with positive TBI screens were approximately twice
as likely to also screen positive for depression and PTSD
(adjusted relative risks = 1.9 and 2.1, respectively). Irritability
was a shared symptom between TBI and PTSD, and emotional
numbing was a shared symptom between PTSD and depression. Symptoms unique to TBI included dizziness, headaches,
memory problems, and light sensitivity. Four separate constructs emerged: TBI, PTSD, depression, and a fourth construct
consisting of hypervigilance and sleep problems. These findings illuminate areas of overlap between TBI and common
postdeployment mental health problems. Discriminating symptoms of TBI from mental health problems may facilitate diagnosis, triage to specialty care, and targeted symptom
management. The emergence of a fourth factor consisting of
sleep problems and hypervigilance highlights the need to
attend to specific symptoms in the postdeployment screening
process.

Key words: depression, factor analysis, hypervigilance,
insomnia, mental health, OIF/OEF, posttraumatic stress disorder, screen, traumatic brain injury, veteran.

1115

INTRODUCTION
Traumatic brain injury (TBI) has received greater
public attention because of the conflicts in Iraq and
Afghanistan (Operation Iraqi Freedom [OIF]/Operation
Enduring Freedom [OEF]) [1]. An estimated 22 percent
of servicemembers returning from OIF have reported
experiencing TBIs and concussions [2], and of injured
OIF/OEF servicemembers, 31 percent have been diagnosed with a TBI [3]. Although TBIs range in severity,
mild TBI comprises roughly 77 percent of all head injuries

Abbreviations: CFA = confirmatory factor analysis, CFI =
Comparative Fit Index, df = degree of freedom, EBT = evidencebased treatment, EFA = exploratory factor analysis, OEF =
Operation Enduring Freedom, OIF = Operation Iraqi Freedom,
PCS = postconcussive symptom, PTSD = posttraumatic stress
disorder, RMSEA = root mean square error of approximation,
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VA = Department of Veterans Affairs, WLSMV = weighted
least-squares with mean and variance adjustment.
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among OIF/OEF veterans and is most challenging to
diagnose because of symptom overlap with mental health
disorders: posttraumatic stress disorder (PTSD) and
depression, in particular [4–5].
In an attempt to increase early detection of mild TBI
in returning combat veterans entering the Department of
Veterans Affairs (VA) system, the VA implemented the
first-level TBI screen in April 2007 [6]. The VA considers OIF/OEF veterans to be at risk for having had a possible mild TBI if, on the first-level VA TBI screen, they
report a head injury with loss of consciousness or altered
mental status and postconcussive symptoms (PCSs,
immediately following the exposure and within 1 wk
prior to screening) [7]. This definition is sensitive and
identifies at-risk OIF/OEF veterans but is not necessarily
specific for a TBI diagnosis because mental health conditions, such as PTSD and depression, have also led to positive responses on the VA TBI screen [8]. OIF/OEF
veterans who screen positive on the VA first-level TBI
screen are therefore referred for second-level TBI screening to conduct a more in-depth assessment for a history
of a TBI exposure.
Given that TBI results from exposure to a traumatic
event, such as a blast, symptoms of TBI commonly cooccur with both PTSD and depression [9]. TBI can
increase the risk of developing PTSD and other mental
health conditions because the event associated with the
head injury was potentially life-threatening and was associated with other traumatic war zone exposures [10–11].
In recent studies among OIF/OEF veterans with mild
TBI, an estimated 33 to 44 percent also met criteria for
PTSD and 33 to 62 percent also met criteria for depression [12–14].
Particularly challenging is the fact that many of the
cardinal features of mild TBI, such as memory problems,
diminished attention and concentration, irritability, and
insomnia, are also hallmark symptoms of PTSD and
depression [10,12]. Schneiderman et al. found that PTSD
was one of the factors most strongly associated with TBIrelated PCSs [15]. Indeed, in one published study of OIF
servicemembers with mild TBI, after controlling for the
effects of PTSD, headaches were the only distinguishing
feature associated with loss of consciousness in the battlefield [12]. Nevertheless, a gap exists in identifying
other symptoms that differentiate TBI, PTSD, and
depression.
The purpose of this study was to address this gap by
identifying distinguishing features of each disorder in

order to more accurately discriminate between screenbased symptoms of TBI, PTSD, and depression in OIF/
OEF veterans. Because the symptoms of TBI, PTSD, and
depression can overlap clinically, problems with triage
and appropriate referral for specialty care can ensue, creating delays in diagnosis and treatment [15–17]. Specifically, using factor analytic techniques, we sought to
identify symptoms from TBI, PTSD, and depression
screens that were overlapping and, in contrast, symptoms
that were uniquely associated with a positive TBI screen
(and not better accounted for by PTSD or depression).
We focused on VA screen results because they represent
the level of information that clinicians use to make initial
decisions about diagnosis and treatment of their patients.
To our knowledge, no study to date has used the VA postdeployment mental health and TBI screens to evaluate
symptom discrimination in OIF/OEF veterans. A better
understanding of the symptoms that differentiate among
TBI, PTSD, and depression in the initial screening stage
may facilitate triage, more accurate diagnosis, and early
symptom management of OIF/OEF veterans.

METHODS
Data Source
We used VA administrative data for OIF/OEF veterans who were screened for TBI at a VA medical center
and five affiliated VA community-based outpatient clinics. We extracted responses to the VA TBI screen and the
OIF/OEF postdeployment screen for PTSD and depression from the Veterans Health Information Systems and
Technology Architecture. We derived demographic and
military service information from the national VA OEF/
OIF Roster [18].
Sample Selection
The study population consisted of 1,713 OIF/OEF
veterans who received a first-level TBI screen from April 1,
2007, through January 8, 2010. Of these, we excluded
164 because their screening was completed at another
facility and the results were unavailable (n = 86), they
had previously received a TBI diagnosis (n = 67), they
had refused screening (n = 10), or they had an incomplete
screen (n = 1). Our final sample included 1,549 veterans.
We found no significant demographic and military service characteristic differences between veterans who
were included compared with those who were excluded
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from the study sample. For veterans who had completed
more than one TBI screen on different dates (n = 127),
we used only the most recent and complete screen for this
study. When examining the prevalence of mental health
conditions, we further restricted the sample to veterans
who completed a PTSD screen and depression screen (n =
1,400 and 1,407, respectively) within 1 year of their most
recent TBI screen.
Next, in order to perform the more in-depth statistical
analyses described later, we selected a subsample of veterans who had completed all four questions of the TBI
screen (see “Measures” section for TBI screen structure)
and who had completed both a PTSD and depression
screen within 1 year of their TBI screen (n = 358).

(“yes” or “no”) for each of four PTSD symptom clusters:
re-experiencing, avoidance, emotional numbing, and
arousal. Endorsing three or more symptoms constituted a
positive screen for PTSD [23].
Depression Screen
The Patient Health Questionnaire-2 [24] is a twoitem depression screen adapted from the nine-item
depression module of the Patient Health Questionnaire
[25]. This shorter screen assessed symptoms of depressed
mood (down and/or hopeless) and anhedonia (little interest) on a four-point Likert scale ranging from 0 (“not at
all”) to 3 (“nearly every day”). Total scores range from
0–6. Veterans who obtained a total score of 3 screened
positive for depression [24].

Measures
Traumatic Brain Injury Screen
The VA TBI screen is a five-section assessment tool
modified from the Brief TBI Screen [19] to evaluate possible TBI in OIF/OEF veterans [20]. The first section of
the TBI screen identifies veterans who were previously
diagnosed with TBI. Veterans with prior TBI diagnoses
were not administered the remainder of the TBI screen.
Veterans without a prior TBI diagnosis were subsequently asked four sets of questions [7]. A positive
screen for TBI (TBI+) consisted of endorsing one or
more questions in each of the four sections: (1) a qualifying TBI event (blast or explosion, vehicular accident and/
or crash, fragment wound or bullet wound above the
shoulders, or fall), (2) immediate symptoms following
the event (losing consciousness/knocked out; being
dazed, confused, or seeing stars; not remembering the
event; concussion; or head injury), (3) new or worsening
TBI-related symptoms following the event (memory
problems or lapses, balance problems or dizziness, light
sensitivity, irritability, headaches, or sleep problems), and
(4) current symptoms (same as in section 3). A negative
screen for TBI (TBI–) occurred when a veteran failed to
endorse at least one item in any of the four sections. Once
a veteran failed to endorse any items in a particular section of the VA TBI screen, the screen was terminated.
Posttraumatic Stress Disorder Screen
The Primary Care Posttraumatic Stress Disorder
Screen is a brief four-item screen designed to detect possible PTSD symptoms in primary care and other medical
settings [21–22]. The screen yields binary responses

Statistical Analysis
We first compared characteristics of TBI+ and TBI–
veterans using t-tests for continuous variables and Pearson chi-square tests for categorical variables. To compare
PTSD and depression screens between TBI+ and TBI–
veterans, we used log-binomial regression to estimate
risk ratios and associated confidence intervals. We
adjusted models for potential confounders, including
sociodemographics and military factors. We conducted
all analyses, other than factor analyses, using SAS version 9.2 (SAS Institute Inc; Cary, North Carolina).
Exploratory Factor Analysis
We conducted an exploratory factor analysis (EFA)
in Mplus, version 5 (Muthén & Muthén; Los Angles, California) in order to identify a viable factor structure of the
12 different symptoms included in the three screens: TBI
screen (memory problems, balance problems or dizziness, light sensitivity, irritability, headaches, and sleep
problems), PTSD screen (nightmares, avoidance, emotional numbing, and hypervigilance), and depression
screen (little interest and down and/or hopeless). We used
a robust weighted least-squares with mean and variance
adjustment (WLSMV) method estimator and treated all
12 items as binary or ordinal variables. The WLSMV
method estimator provided weighted least-square parameter estimates using a diagonal weight matrix and robust
standard errors and a mean- and variance-adjusted chisquare test statistic. We considered the maximum number
of factors (7) that were technically possible. We rotated
the raw factor loadings using oblique (promax) rotation.
We based model selection on consideration of eigenvalues,
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which were the estimated residual variances, as well as
the a priori hypothesis that the factor structure would
reflect the clinical screens from which the items originated. We retained items with primary factor loadings of
0.4.
Confirmatory Factor Analysis
We then conducted a confirmatory factor analysis
(CFA) to confirm the exploratory factor model and to
assess whether the factor structure required modification.
We used Mplus to estimate the confirmatory factor
model, using the WLSMV method estimator. We used
the derivatives for parameter estimates as modification
indices in order to determine which parameters were
most likely to improve model fit. We compared nested
models using WLSMV estimates of chi-square and the
derivatives difference test for change in model fit, which
is a robust goodness-of-fit test where the chi-square is
adjusted to obtain an accurate p-value [26]. We used the
following goodness-of-fit indices to assess the degree of
fit between the model and the data: Tucker Lewis Index
(TLI; acceptable: >0.90; excellent: >0.95), Comparative
Fit Index (CFI; acceptable: >0.90; excellent: >0.95) [27],
and root mean square error of approximation (RMSEA;
acceptable: <0.08; excellent: <0.05) [28].

RESULTS
Characteristics of Study Population
Among the 1,549 OIF/OEF veterans who received
the brief TBI screen, 89.6 percent were male (n = 1,388)
and the mean age was 30.20 ± 8.39 yr (mean ± standard
deviation). The majority of veterans were white (42.3%).
Most veterans were Active Duty (65.1%), of Army service (50.5%), and enlisted (92.3%) (Table 1).
Demographic and Military Service Comparisons
Of the 1,549 veterans who were screened, 25 percent
(n = 387) were TBI+. A comparison of TBI+ and TBI–
veterans showed that TBI+ veterans were more likely to
be male ( 2 = 18.3, degree of freedom [df] = 1, p <
0.001), in the Army ( 2 = 51, df = 4, p < 0.001), and
enlisted ( 2 = 13.6, df = 1, p < 0.001) compared with
TBI– veterans (Table 2).

Prevalence of Traumatic Brain Injury and Mental
Health Screens
A TBI+ result was associated with a positive PTSD
screen ( 2 = 188.4, df = 1, p < 0.001) and depression
screen ( 2 = 94.6, df = 1, p < 0.001) result. Among those
who received both mental health screens within 12 months
of their TBI screen (n = 1,359), 58 percent of the TBI+
veterans screened positive for at least PTSD or depression ( 2 = 133.9, df = 1, p < 0.001), with 21.3 percent
screening positive for both PTSD and depression ( 2 =
37.9, df = 1, p < 0.001).
When we examined the adjusted relative risks of positive PTSD and depression screens among TBI+ and TBI–
veterans, TBI+ veterans were 2.1 times more likely to
screen positive for PTSD, 2.2 times more likely to screen
positive for depression, 1.7 times more likely to screen
positive for both PTSD and depression, and 2.2 times
more likely to screen positive for either PTSD and/or
depression compared with TBI– veterans (Table 2).
Relationships Among Traumatic Brain Injury,
Posttraumatic Stress Disorder, and Depression
Screen-Based Symptoms
A four-factor solution emerged from an EFA considering all 12 symptoms included in the TBI, PTSD, and
depression screens and allowing the maximum number of
factors permitted by the data (7). The fit indices, lack of
negative residual variances, and theory all provided support for a four-factor solution. Table 3 presents a summary of the EFA results, including factor loadings (i.e.,
probit regression coefficients) for the individual items,
eigenvalues, and factor correlations. Based on these
results, the first factor consisted of five TBI symptoms
(excluding sleep problems), the second factor was comprised of the two depression symptoms, the third factor
was comprised of the four PTSD symptoms, and a fourth
factor consisted of hypervigilance and sleep problems.
Based on the results of the EFA, we specified a
model in which five of the six symptoms on the TBI
screen loaded onto the latent variable TBI, the two symptoms on the depression screen loaded onto the latent variable depression and the four symptoms on the PTSD
screen loaded onto the latent variable PTSD; for the
fourth factor, a correlated error was specified between
hypervigilance and sleep problems (i.e., the three other
factors did not account for the correlation between these
two items). The fit statistics from this measurement
model indicated a fairly poor fit ( 2 = 165.32, df = 26, p <
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Table 1.
Demographic characteristics of veterans screened for traumatic brain injury (TBI).

Characteristic
Age (mean ± SD)
Sex,* n (%)
Female
Male
Race, n (%)
Black
Hispanic
White
Other
Unknown
Marital Status, n (%)
Divorced
Married
Never Married
Military Status, n (%)
Active Duty
Reserves
Military Branch,* n (%)
Air Force
Army
Coast Guard
Marine Corps
Navy
Rank,* n (%)
Enlisted
Officer

TBI+ (n = 387)
29.60 ± 7.89

TBI– (n = 1,162)
30.40 ± 8.55

Total (n = 1,549)
30.20 ± 8.39

18 (4.7)
369 (95.3)

143 (12.3)
1,019 (87.7)

161 (10.4)
1,388 (89.6)

14 (3.6)
60 (15.5)
160 (41.3)
46 (11.9)
107 (27.6)

40 (3.4)
147 (12.7)
495 (42.6)
152 (13.1)
328 (28.2)

54 (3.5)
207 (13.4)
655 (42.3)
198 (12.8)
435 (28.1)

11 (2.8)
114 (29.5)
262 (67.7)

36 (3.1)
318 (27.4)
808 (69.5)

47 (3.0)
432 (27.9)
1,070 (69.1)

267 (69.0)
120 (31.0)

741 (63.8)
421 (36.2)

1,008 (65.1)
541 (34.9)

14 (3.6)
242 (62.5)
0 (0.0)
104 (26.9)
27 (7.0)

115 (9.9)
540 (46.5)
4 (0.3)
302 (26.0)
201 (17.3)

129 (8.3)
782 (50.5)
4 (0.3)
406 (26.2)
228 (14.7)

374 (96.6)
13 (3.4)

1,056 (90.9)
106 (9.1)

1,430 (92.3)
119 (7.7)

Note: Comparisons are between TBI+ and TBI–.
*
p < 0.001.
SD = standard deviation, TBI+ = positive screen for TBI, TBI– = negative screen for TBI.

Table 2.
Cumulative prevalence rates of positive mental health (MH) screen outcomes among veterans screened for traumatic brain injury (TBI).

MH Screen
PTSD
Depression
Depression and
PTSD
Either PTSD or
Depression
*

Full
Sample
1,400†

TBI+
n (%)

Total
Group

TBI–
n (%)

Total
Group

Unadjusted Model
Risk Ratio

95% CI

Risk Ratio

95% CI

350
346
338

324 (30.9)
196 (18.5)
177 (17.3)

1,050
1,061
1,021

2.40‡
1.91‡

2.10–2.60
2.00–2.90
1.56–2.30

2.10‡

1,407†
1,359§

254 (72.6)
154 (44.5)
112 (33.1)

2.40‡

2.20‡
1.74‡

1.87–2.40
1.85–2.70
1.40–2.10

1,359§

196 (58.0)

338

245 (24.0)

1,021

2.40‡

2.10–2.80

2.20‡

1.88–2.60

Adjusted for age, sex, marital status, military status, military branch, and rank.
who received particular MH screen within 1 yr of initial TBI screen.
‡
p < 0.001.
§
Veterans who received both MH screens within 1 yr of initial TBI screen.
CI = confidence interval, PTSD = posttraumatic stress disorder, TBI+ = positive screen for TBI, TBI– = negative screen for TBI.
†Veterans

Adjusted Model*
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Table 3.
Four-factor solution from exploratory factor analysis* for screen-based symptoms of traumatic brain injury, posttraumatic stress disorder, and
depression (n = 358).

Symptom
Current Dizziness
Current Headaches
Current Irritability
Current Memory Problems
Current Sleep Problems
Current Visual Problem
Nightmares
Avoidance
Hypervigilance
Emotional Numbing
Little Interest††
Down/Hopelessness
Factor Correlations
Factor 1
Factor 2
Factor 3
Factor 4
Fit Statistics
Chi-Square Test of Model Fit
RMSEA
Weighted Root Mean Square
Residual

n (%)
105 (29)
211 (59)
243 (68)
183 (51)
276 (77)
117 (33)
267 (75)
259 (72)
284 (79)
264 (74)
235 (66)
242 (68)

‡

Factor 1
0.69
0.58
0.48
0.70
0.28
0.78
0.04
0.08
0.11
0.09
0.04
0.02
Factor 1
1.00
0.37
0.10
0.35

Factor Loadings†
Factor 2§
Factor 3¶
0.13
0.06
0.02
0.15
0.09
0.09
0.04
0.07
0.03
0.05
0.02
0.01
0.87
0.02
0.13
0.92
0.15
0.66
0.41
0.40
0.85
0.01
1.01
0.07
Factor 2
Factor 3
—
—
1.00
—
0.53
1.00
0.43
0.32

Factor 4**
0.15
0.28
0.22
0.08
0.53
0.14
0.06
0.04
0.61
0.31
0.10
0.11
Factor 4
—
—
—
1.00

p = 0.48
0.00
0.027

*Weighted

least-squares with mean and variance adjustment estimation; oblique (promax) rotation.
Factor loadings are probit regression coefficients. Interpretation of positive probit regression coefficient is that increase in value of latent variable leads to increase
in predicted probability in having positive response in case of binary variable or of having increased expected value of ordinal variable. Bold numbers represent
symptoms that had factor loadings >0.40.
‡
Eigenvalue = 4.89.
§Eigenvalue = 2.35.
¶Eigenvalue = 1.20.
**
Eigenvalue = 0.86.
††Number and percentage shown are for those who scored greater than zero on that item, but in confirmatory factor analysis, these variables were modeled as ordinal
with possible values of 0–4.
RMSEA = root mean square error of approximation.
†

0.001; CFI = 0.952; TLI = 0.960; RMSEA = 0.122).
Based on a review of the parameter derivatives (modification indices), we made several modifications: (1) sleep
was added to the depression factor, (2) sleep was added
to the TBI factor, (3) emotional numbing was added to the
depression factor, and (4) irritability was cross-loaded
onto the PTSD factor. This final model resulted in a
favorable chi-square goodness of fit test ( 2 = 28.95, df =
27, p = 0.36); the other fit indices also indicated a very
good fit ( 2 difference test = 94, df = 4, p < 0.001; CFI =
0.999; TLI = 0.999; RMSEA = 0.014). The Figure shows
the final CFA with standardized estimates (probit regression coefficients) and their standard errors. All freely

estimated parameters estimates were statistically significant (p < 0.05).
The correlation between the TBI factor and the PTSD
factor was weak (0.2), indicating that the factor structure
distinguished the TBI latent variable from the PTSD
latent variable fairly well (Figure). This suggested that
there were particular symptoms that were unique to the
latent TBI variable (dizziness/balance problems, headache, memory problems, and light sensitivity), while
other symptoms (e.g., irritability) overlapped with the
PTSD factor. In addition, sleep problems overlapped with
the depression factor. Certain symptoms (nightmares,
avoidance) were unique to the PTSD factor, but one
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Figure.
Confirmatory factor analysis for symptoms of traumatic brain injury (TBI), posttraumatic stress disorder (PTSD), and depression (n =
358). Note: Estimates shown are standardized estimates and corresponding robust standard errors. 2 = 30.076, degree of freedom =
27, p = 0.31, Tucker Lewis Index = 0.999, Comparative Fit Index = 0.999, root mean square error of approximation = 0.018. *p <
0.001, †p = 0.01, ‡p < 0.05.

symptom, emotional numbing, overlapped with the
depression factor. We specified the correlated error term
between sleep problems and hypervigilance because
results from EFA indicated that these symptoms comprised a fourth factor.

R2 estimates (squared multiple correlations) provided
information on how much variance the factors accounted
for in the observed variables. Nightmares and avoidance
were well explained by the model (R2 = 0.74 and 0.99,
respectively), as were the symptoms of little interest and
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feeling depressed (R2 = 0.87 and 0.94, respectively).
However, the model did not account well for the six TBIrelated symptoms (all R2 < 0.50), particularly sleep problems (R2 = 0.31). This suggested that the variability in the
distribution of the TBI-related symptoms was not readily
explained by co-occurring symptoms of PTSD or depression. In particular, these results supported the idea that
sleep problems, the most prevalent TBI-related symptom,
were not strongly associated with any of the factors but
were still commonly experienced.

DISCUSSION
Military personnel are returning home with multiple
postdeployment conditions and identifying distinguishing features of each condition is critical in order to appropriately triage, diagnose, and provide targeted early
interventions. We found that while postdeployment
screens accurately identified symptoms associated with
TBI, PTSD, and depression, hypervigilance and sleep
problems likely constituted a fourth factor that may have
represented common postdeployment symptoms due to
the high frequency with which these symptoms occurred
(79% and 77%, respectively). Furthermore, we found that
while some screen-based symptoms were shared (e.g.,
irritability), others were unique (e.g., nightmares).
While the TBI screen assessed six symptoms after a
TBI injury mechanism had been established, we found
that only dizziness/balance problems, light sensitivity,
headaches, and memory problems uniquely identified a
veteran with mild TBI-related symptoms. In contrast,
endorsement of the two other symptoms (sleep problems
and irritability) may have led to an inflated false positive
rate on the TBI screen because they overlapped with
mental health symptoms of PTSD and depression. Similarly, while nightmares and avoidance best captured
unique PTSD screen symptoms, hypervigilance and sleep
problems constituted common co-occurring postdeployment symptoms. Emotional numbing is an overlapping
screen-based symptom shared by PTSD and depression.
These findings suggest that if clinicians want to initially assess for TBI and minimize false positives, focusing on distinguishing rather than shared TBI screen
symptoms will be most informative. As always, referral
for second-level TBI evaluation by a neurologist or rehabilitation medicine specialist will help determine a veteran’s ultimate diagnosis.

Although these distinguishing features suggest possible ways for these screens to be more specific when
administered together (i.e., by focusing on distinguishing
features of each screen), it will also be important to
ensure that doing so will not significantly reduce sensitivity. This is an important area for future investigation.
These findings also have implications for treatment
planning. Often, mental health, neurology, and rehabilitation
teams must reach consensus concerning the best course
of treatment for a particular veteran, and little empirical
evidence exists for how to best treat veterans with multiple co-occurring postdeployment symptoms. One possibility is to shift from a diagnosis-based to more of a
symptom-based approach, with a particular emphasis on
those symptoms associated with functional impairment
and problems with reintegration. Our findings suggest
that among the most prevalent postdeployment conditions, there are common screen symptoms that may represent shared pathways that can be treated collaboratively
across disciplines. For example, there are excellent treatments for irritability and anger and a growing understanding of how to best tailor treatments to target
particular types of anger [29]. Given that irritability and
anger are shared symptoms of TBI and PTSD, focusing
on a symptom-based approach to treatment may help
ameliorate both conditions. In addition, there should be
more research on the efficacy of treatments that focus on
shared symptomatology. For example, treatments that
focus on shared symptoms of insomnia, emotional regulation, and cognitive dysfunction may be the best firstline treatments. This shift is consistent with other findings that have stressed the need for integrated care and
have highlighted the clinical challenges of addressing
PTSD and TBI as separate conditions [17].
Some may argue that symptoms within a common
cluster should be treated together as a whole. Indeed, in
cases where there is a strong evidence-base for doing so,
this is another option: to consider similar symptoms
together, such as the distinguishing symptoms of PTSD.
These can be targeted through evidence-based treatments
(EBTs) such as prolonged exposure and cognitive processing therapy. The same is true for the distinguishing
features of depression; EBTs for depression have
received excellent support and should be used when these
are the presenting symptoms. Once these treatments are
administered, symptoms should be re-evaluated and any
residual symptoms treated accordingly. Whether a symptom-based or diagnosis-based mental health specialty
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approach is taken also largely depends on contextual factors such as patient preferences, provider training, and
systemic resources.
Several limitations should be noted. We used population-based screen data and, as a result, these data should
not be generalized to veterans with confirmed diagnoses
of TBI, PTSD, and depression. Future investigations
should be conducted to better understand whether these
findings based on screen-derived symptoms can be replicated in those who receive TBI, PTSD, and depression
diagnoses. It is also important to note that these screens
are based on self-report rather than direct clinician observation and/or interview or standardized measurement of
posttraumatic amnesia and loss of consciousness. Selfreport may also result in the over- or under-estimation of
specific symptoms. For example, it may be that because
these results are based on self-reported screens, we may
have false negatives caused by underreporting or minimizing of symptoms that are consequently not included
in these data. Additionally, endorsed symptoms may vary
from person to person (e.g., many different types of headaches, with some more severe and disabling) and do not
yield any information about severity or intensity (e.g.,
insomnia once a week vs daily). Screens also may lack
sensitivity to detect the level of depression that may
include other associated symptoms, such as sleep and
memory problems. Because of the way in which the VA
TBI screen is structured, those who are TBI– do not complete the entire TBI screen. Consequently, when conducting factor analysis, we could only include veterans who
had completed the TBI screen in its entirety (those who
screened out did not have the opportunity to respond to
the question about current TBI symptoms). Although all
screens were done within 1 year of each other, not all
were necessarily done at the same time, and in some
cases, these screens were conducted several years after
the veteran returned home. Despite these limitations, VA
screen results represent the level of information that clinicians use to make initial decisions about assessment,
triage, and early symptom management of their patients.

CONCLUSIONS
Overall, we found that TBI+ veterans were approximately twice as likely to also screen positive for depression and PTSD. Four distinct constructs emerged: TBI,
PTSD, depression, and a fourth construct consisting of

hypervigilance and sleep problems. Screen symptoms
unique to TBI include dizziness, headaches, memory
problems, and light sensitivity. We found an overlapping
screen-based symptom between TBI and PTSD (irritability) and between PTSD and depression (emotional numbing). A symptom-focused, integrated care approach will
help to promote more expedient and efficient care for our
returning veterans.
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