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Abstract

Objective—To determine the prevalence of comorbid mild traumatic brain injury (mTBI), PTSD, 

and depression, termed the deployment trauma phenotype (DTP), and its constituent diagnoses' 

impact on unemployment status in a national cohort of veterans.

Setting—Retrospective analysis of the comprehensive TBI evaluation, a VA-wide protocol for 

assessing TBI, employment status, and psychiatric impressions.

Participants—The final dataset consisted of 48,821 veterans.

Main Outcomes and Measures—Frequency of mTBI, PTSD, and depression in isolation and 

combinations and their association with unemployment status.

Results—Age- and education- adjusted risk ratios showed that the mTBI-only group was the 

least likely to be unemployed, RR = 0.65 [0.59, 0.71]. By contrast, the greatest likelihood of 

unemployment was associated with membership in the DTP group, RR =1.45 [1.36, 1.56] and the 

comorbid PTSD and Depression group, RR = 1.39 [1.27, 1.52]. Furthermore, the DTP was nearly 

three times more prevalent (16.4%) in this sample compared to comorbid PTSD and Depression 

(5.7%) indicating that the DTP conveys risk for unemployment to a significantly greater number of 

individuals.
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Conclusions and Relevance—The co-morbid and interactive conditions of PTSD, depression, 

and mTBI, rather than mTBI in isolation, were linked to significant risk for unemployment in this 

veteran cohort. These findings suggest that multi-faceted assessments and interventions to improve 

post-deployment reintegration are needed.

Introduction

Military personnel from Operation Enduring Freedom (OEF), Operation Iraqi Freedom 

(OEF), and Operation New Dawn (OND) face significant challenges re-entering civilian life 

after structured military careers. The functional consequences of psychiatric conditions co-

occurring with mild traumatic brain injury (mTBI) among active military personnel, 

veterans, and, in turn, their family members and society are becoming increasingly 

recognized. Recent investigations examining the prevalence and types of community 

reintegration problems among returning veterans identified difficulties in social functioning, 

including family and marital discord, as well as unemployment and underemployment1-5.

Psychiatric disorders comorbid with history of military-related mTBI are believed to drive 

this interference with successful reintegration. Mild TBI has emerged as a common 

deployment related conditions 7 and in national news, mTBI is popularly identified as the 

“signature wound” of the veterans who have served during OEF/OIF/OND. However, data 

have emerged since the publication of the seminal “Invisible Wounds” Rand Report6 

suggesting that a more complex amalgam of interactive, co-morbid physical and psychiatric 

conditions may underlie the functional deficits experienced in this cohort, rather than mTBI 

alone. Hoge7, while affirming the alarming prevalence of mTBI sounded by the Rand report, 

warned that the source of distress in these veterans is due to the co-occurrence of 

posttraumatic stress disorder (PTSD) and depression, rather than mTBI alone. Therefore, 

mTBI on its own may not lead to poor outcomes, but instead, it may serve as a marker for 

the occurrence of other deployment-related comorbidities that in combination are the likely 

cause of reintegration difficulty8.

Our previous work supports the hypothesis that comorbid conditions, in addition to mTBI, 

account for reintegration difficulties. 9 Employing a well-characterized sample of 

OEF/OIF/OND veterans recruited at the Translational Research Center for TBI and Stress 

Disorders (TRACTS), a Veterans Affairs (VA) TBI National Network Research Center, we 

identified empirically-derived clusters of diagnoses and found that most veterans were 

burdened by multiple psychiatric and mTBI diagnoses that could be grouped into four 

distinct factors. One such factor, consisting of co-occurring PTSD, depression and military 

mTBI, which we termed the Deployment Trauma Phenotype (DTP), characterized 16.9% of 

the sample and was strongly and uniquely linked to disability, as measured by the World 

Health Organization's Disability Assessment Schedule (WHODAS-2). The overall level of 

disability in the DTP group was higher than 80% of that in the general international 

public10. Individuals with the DTP not only had significantly higher levels of reported 

disability relative to individuals who were burdened by the diagnoses comprising any of the 

other three factors, but they also accounted for approximately 70% of the sample who were 

determined to be “substantially disabled.”9 The DTP was associated with the most severe 
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levels of disability relative to any other psychiatric condition or mTBI diagnosis, either in 

isolation or in any other combination of prevalent diagnoses in the sample.

The clinical characterization that participants undergo as part of their participation in 

TRACTS is unique because psychiatric conditions and head injuries are diagnosed using 

extensive semi-structured clinical interviews conducted by doctoral level psychologists and 

confirmed via consensus9. A significant limitation of our previous findings, the data were 

based on a relatively small convenience sample of volunteers drawn from the Boston 

Metropolitan area. The question therefore remains: does the DTP occur at similar rates 

within the general population of veterans currently under the care of the Department of 

Veterans Affairs and, if so, does it confer the same liability for functional disability, indexed 

by unemployment status, in a larger epidemiological sample?

Though veterans burdened with the DTP reported the most disability across each of the six 

domains assessed by the WHODAS-2, it does not tell us directly about the impact on an 

individual's employment status, which is potentially one of the most important markers of 

disability for younger individuals. Employment status has been shown to be broadly 

predictive of socio-economic stability and of outcomes in a variety of social domains12. 

Further, employment status is a central aspect of reintegration to civilian life13, and 

OEF/OIF/OND veterans have greater rates of unemployment relative to their civilian 

counterparts14. Psychiatric conditions in the general population are associated with three to 

five times higher rates of unemployment15 and a recent epidemiological study demonstrated 

that suspected psychiatric conditions were significantly associated with unemployment 

status in this Veteran population16. Although most OEF/OIF/OND Veterans are relatively 

young and at a developmental stage with emphasis on careers and professional achievement, 

too many are unemployed with psychiatric diagnoses that could further interfere with 

engagement in the workforce17.

The goal of the current study was to examine the prevalence of the DTP and its constituent 

diagnoses in a large national sample of OEF/OIF veterans, and to explore the relationship of 

these mental health conditions and mTBI history to unemployment status. Specifically, these 

data are derived from a sample of 86,140 OEF/OIF veterans who had been evaluated for 

possible history of military service-related TBI at the VA healthcare facilities. The VA 

mandated and nationally administered Comprehensive TBI Evaluation (CTBIE) collects 

detailed information about exposure to potential concussive events and their sequela for the 

purpose of assessing the presence or absence of a TBI. Additionally, the CTBIE assesses the 

presence of other co-occurring psychiatric conditions, employment status, and persisting 

post concussive symptoms (via the Neurobehavioral Symptom Inventory, NSI). Importantly, 

recent research has identified NSI response patterns that can be used to identify individuals 

who may not have represented their current functioning accurately18,19. The assessment of 

response validity is rarely done in population-based studies of mTBI, but is important 

because of the evidence of increased levels of non-credible symptom reporting among some 

veterans undergoing the CTBIE18,20. In the current study, we excluded all individuals whose 

pattern of NSI responding on the items comprising the proposed validity subscale exceeded 

criterion values suggested to be indicative of non-credible representations of their current 

symptom severity.
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This is the first population-based study to examine the interactive impact of comorbid 

deployment-related conditions upon unemployment status. It is also the first epidemiological 

study to exclude individuals with non-credible responding patterns, increasing the reliability 

of the findings. We hypothesized that individuals with the DTP would demonstrate greater 

levels of unemployment relative to its constituent diagnoses of depression, PTSD, or mTBI, 

occurring in isolation or in any of the possible two-way combinations of these conditions. 

Since unemployment status within this cohort is impacted by age16,21 we also examined the 

interaction of age and diagnosis configuration with regard to the outcome measure of 

unemployment.

Methods

Design

This study was a retrospective cross-sectional analysis of data from the VA comprehensive 

TBI evaluation (CTBIE) administered between the 4th fiscal quarter of 2009 through the 4th 

quarter of 2013. The VA Boston Healthcare System's Committee for Human Subjects 

Research approved all procedures.

Data Sources

Beginning in April 2007, the VA mandated TBI screening for all OEF/OIF veterans (later 

including OND veterans). All individuals who screen positive for possible history of TBI are 

then referred for the CTBIE22. The CTBIE database was obtained from VA Patient Care 

Services and initially included records for 86,140 individuals. From the initial sample of 

86,140, a total of 37,319 were excluded for a number of reasons. First, 20,083 individuals 

were excluded because their record lacked complete data for all of the relevant CTBIE and 

VA/DoD criteria that was needed to judge presence/absence and severity of TBI23. Severity 

of the TBI was necessary to obtain in order to exclude those with a history of moderate to 

severe TBI. Second, 673 individuals were excluded because the CTBIE did not indicate if a 

TBI had occurred. Third, 9,630 were excluded because of inconsistency between the CTBIE 

and VA/DoD criteria that was required to confirm TBI severity. Finally, 9 individuals were 

excluded because their record did not contain NSI data (necessary because we used the 

Validity-10 scale from the NSI to exclude individuals with non-credible symptom reporting). 

Lastly, 7,194 individuals were excluded because their data on the Validity-10 scale 

suggested that their responses were not a valid representation of their symptoms. This 

resulted in a final analytic dataset of 48,821 (see Figure 1). Within that group, an additional 

1,058 veterans were missing employment status data. The final data set (n=48,821) and 

those excluded from the study for incomplete CTBIE data (n=20,083) were comparable in 

terms of age, gender, education, NSI symptom severity, and prevalence of PTSD and 

Depression. Comparison of the clinical characteristics and demographics between the final 

data set and those who failed the NSI Validity-10 scale revealed that the two groups are 

comparable to each other in terms of demographics, though the non-credible symptom 

reporting group had significantly higher NSI symptom severity scores. These higher NSI 

scores were not surprising as the Validity-10, embedded within the NSI, was developed to 

identify possible symptom exaggeration. Thus, we would expect inflated NSI total scores 

observed in the subgroup who failed the Validity-10 measure compared to our final sample. 
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In terms of clinical characteristics, the non-credible symptom reporting group relative to the 

final sample also had a lower prevalence of mTBI-only diagnoses and a higher prevalence of 

the DTP. Due to non-credible responding, it was expected that there would be differences in 

the excluded group relative to the final dataset.

Comprehensive TBI Evaluation (CTBIE)

All OEF/OIF Veterans are screened for a TBI, and individuals who screen positive for 

possible history of TBI are then referred for the CTBIE22. Importantly, while many 

individuals screen positive for TBI and are referred for the CTBIE, not all are ultimately 

determined to have sustained a TBI after this more comprehensive assessment.

The CTBIE is a semi-structured, retrospective clinical interview administered by a clinician 

trained in TBI assessment. The CTBIE assesses the presence/absence and duration of any 

symptoms of a TBI (loss of consciousness (LOC), post traumatic amnesia (PTA), and 

alteration of consciousness (AOC)) that might have occurred in the immediate aftermath an 

exposure to a blast or a blow/jolt to the head. Ultimately, the CTBIE clinician renders a 

judgment as to whether a TBI occurred, and whether or not that TBI and/or another 

psychiatric condition most likely underlies the current reported symptom patterns and 

functioning.

Given that the CTBIE database includes the raw data regarding duration of LOC, PTA, and 

AOC, it is also possible to generate an algorithm to apply VA/DoD criteria, and thereby, 

classify cases directly with regard to the presence/absence of a TBI and its severity.24 Taking 

a conservative approach to maximize the likelihood of an accurate diagnosis, we required 

concordance between the results of our algorithm based on VA/DoD criterion and the 

CTIBE clinician's judgment regarding the presence of mTBI in order to include a case in the 

present study. Individuals with a history of moderate to severe TBI were excluded (n=3,705).

Clinicians administering the CTBIE are also asked to identify suspected clinically 

significant psychiatric conditions. There is not a standard method for the assessment of these 

psychiatric conditions, and these judgments are made based on the clinician's impressions,. 

The prevalence of PTSD and depression as reported on the CTBIE were examined in this 

study. The CTBIE also documents veterans' employment status in seven categories: 

unemployed/not looking for work, unemployed/looking for work, homemaker, volunteer, 

student, working part-time, and working full-time. The primary outcome measure for this 

study was the unemployed/not looking (UNL) for work category, which enabled us to 

examine the association between DTP and the worst of possible employment outcomes (i.e., 

those who have given up the possibility of current or future employment).

Neurobehavioral Symptom Inventory (NSI)

The 22-item Neurobehavioral Symptom Inventory (NSI-22), a self-report measure of post 

concussive symptom severity following exposure to a possible TBI, is administered as part 

of the CTBIE. Importantly, the Validity-10 scale has been developed as a measure of internal 

validity18,19,25. The Validity-10 scale is comprised of ten NSI items that are infrequently 

endorsed and/or related to atypical symptom report (e.g., endorsing persisting problems with 

dizziness, balance, coordination, nausea, vision, hearing, noise sensitivity, taste/smell, 
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decision making, and slow thinking). Scores on the Validity-10 scale range from 0 to 40. A 

cut score of 22 is used to determine non-credible responding18,1925. The Validity-10 scale 

has been validated with the Personality Assessment Inventory, substantiating its use for the 

detection of invalid responding on the NSI-2226. As depicted in Figure 1 (step 6), 12.8% of 

the sample was excluded secondary to non-credible responding on the Validity-10 scale.

Statistical Analysis

Eight diagnostic groups were derived by classifying participants by the presence/absence of 

mTBI, PTSD, and depression. The No diagnoses (reference) group was comprised of 

individuals with no relevant diagnoses (no mTBI; no PTSD; no Depression). Pateint groups 

were comprised of individuals with single diagnosis (mTBI only; PTSD only; Depression 

only), two diagnoses (mTBI and PTSD; mTBI and Depression; PTSD and Depression) and 

the three way, DTP, diagnoses (mTBI and PTSD and Depression). Descriptive statistics for 

demographics and clinical characteristics were calculated. One-way ANOVAs were 

performed to examine possible differences in the selected pairwise comparisons (see Table 

1).

The primary analyses assessed prevalence of UNL by diagnostic group. Crude, age-and 

education-, and age-, education-, and NSI- adjusted risk ratios (RR) and 95% confidence 

intervals (CI) were calculated using log-binomial regression (proc genmod in SAS), with no 

mTBI, PTSD or Depression as the reference group. The prevalence of unemployment and 

crude risk ratio (95% CI) were calculated within each age stratum, with no mTBI, PTSD or 

Depression as the reference group. To examine the statistical difference between risk ratios 

for specific groups of interest (e.g., DTP vs. PTSD and Depression), we conducted age- and 

education- adjusted log-binomial regressions for a subset of a priori pairwise comparisons.

Another set of analyses were conducted to examine the impact of NSI symptom severity and 

diagnostic group upon risk for UNL. NSI symptom severity was collapsed into tertiles. Then 

the prevalence and crude risk ratio (95% CI) using log-binomial regression were calculated 

for each tertile with no mTBI, PTSD or Depression as the reference group.

SAS (version 9.3) software was used for all analyses. The statistical tests were two-sided, 

with a p-value of <.05 used as the cutoff for reporting statistically significant results.

Results

Demographics and Clinical Characterization

Participants had a mean age of 33.97 (8.56 SD), the majority were male (94.3%), married 

(49.9%), and had at least a high school education or GED (62.6%). Examination of the 

prevalence of mTBI, PTSD, and depression in isolation or combination revealed that the 

DTP was the fourth most common constellation of clinical diagnoses, occurring in 16.4% of 

the sample, following comorbid mTBI and PTSD (24.3%), no diagnoses (18.7%), and mTBI 

only (16.6%); see Table 1. NSI symptom severity scores were the lowest among individuals 

with a diagnosis of mTBI only, followed by the No diagnoses group (no mTBI, PTSD, or 

Depression). In general, with increasing number of psychiatric conditions, NSI symptom 
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severity scores also increased with the DTP demonstrating the most severe NSI symptoms 

(See Table 1).

Clinical Diagnoses and Employment Status

Unadjusted risk ratios demonstrated that the DTP group and the PTSD and Depression 

group had the greatest risk for UNL (RR = 1.44 for both) relative to the No diagnoses 

(reference) group, whereas, the mTBI-only group had the lowest risk of UNL (RR = 0.63) 

relative to the No diagnoses group. Risk for UNL was relatively comparable amongst all 

other diagnoses in isolation or combination. In contrast to the crude risk ratios, age- and 

education-adjusted risk ratios demonstrated that relative to the reference group, the DTP 

group conveyed the greatest risk for UNL (RR= 1.45), followed by the PTSD and 

Depression group (RR= 1.39). However, an additional a priori analysis revealed that the 

adjusted risk ratio comparing the DTP group to the PTSD and Depression group was not 

statistically significant (RR = 1.05; 95% CI [0.96-1.15]). The mTBI-only group continued to 

have the lowest risk of UNL (RR= 0.65), and all other diagnostic groupings conveyed 

similar risk for UNL compared to the reference group (RRs = 0.95-1.08). Risk ratios 

adjusted for NSI scores, as well as age and education, demonstrated the same pattern of 

findings. That is, the mTBI group showed the lowest risk for UNL (RR= 0.69) compared to 

the No diagnoses group and the DTP group (RR= 1.16). Additionally, the PTSD and 

Depression groups (RR=1.17) demonstrated significantly greater risk for UNL relative to the 

No diagnoses group.

Since age-adjusted risk ratios revealed differing risk for UNL relative to the crude risk ratios, 

we examined the DTP and all constituent diagnoses' impact upon UNL rate stratifying by 

age (see Table 3). Risk ratios indicated that of all groups considered, the DTP group 

conveyed greatest risk for UNL in the 18-29, 30-39 and 40-49 year-old age cohorts. 

Comorbid PTSD and Depression conveyed the greatest risk for UNL only among the oldest 

age cohort (50+). The differences in risk for unemployment, however, did not reach 

statistical significance when the DTP and comorbid PTSD and Depression groups were 

compared for each age cohort.

As seen in Table 1, NSI symptom severity differed between diagnostic groups. In order to 

examine the relative contribution of NSI symptom severity upon UNL, we examined the 

DTP and all constituent diagnoses stratifying by NSI symptom severity (Table 4). Again the 

DTP and the comorbid PTSD and Depression groups conveyed the greatest risk for UNL 

and the mTBI only group conveyed the lowest risk for UNL. It is notable, that risk for UNL 

in both of these groups was greatest among those who endorsed the least severe NSI 

symptoms (lowest tertile).

Discussion

Prevalence of DTP

The results of the current study replicate and extend our prior findings that the co-occurrence 

of mTBI, PTSD, and depression is a relatively common pattern of co-morbidity among 

OEF/OIF veterans, and that it is associated with significant consequences for unemployment 

Amick et al. Page 7

J Head Trauma Rehabil. Author manuscript; available in PMC 2019 March 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



status beyond what would be predicted by any of these three diagnoses occurring in 

isolation. We have previously suggested that this pattern of co-morbid diagnoses represents a 

specific clinical phenotype, we have termed the Deployment Trauma Phenotype9 (DTP), that 

arises as a result of combat-related trauma having both physical and psychiatric causes and 

consequences. It is noteworthy that the prevalence of DTP (16.4%) observed in this large 

nationally based sample is nearly identical to the prevalence (16.9%) that we reported in our 

previous study9 using a laboratory based convenience sample (n=255).

Clinical Diagnosis and Unemployment Status

Crude and age- and education- adjusted risk ratios of unemployment among the eight 

diagnostic groups showed that with the exception of the DTP group and the PTSD and 

Depression group, all had risk ratios similar to the no diagnosis (reference) group, 

suggesting that the risk for unemployment for those with a single diagnosis or combined 

mTBI with depression or PTSD was roughly equivalent. By contrast, the DTP group and the 

PTSD and Depression group both had elevated risk of unemployment, with the former 

showing a tendency for conveying the greatest risk when strictly looking at the age-and 

education-adjusted risk ratios.

With increasing number of diagnoses, NSI symptom severity scores increased. This raised 

the possibility that it is not a specific constellation of psychiatric diagnoses that determines 

risk for UNL but rather, global distress as measured by the NSI. However, risk ratios 

adjusted for the NSI, as well as age and education did not change the overall findings. The 

mTBI only group showed the lowest risk for UNL, and the DTP and PTSD and Depression 

diagnoses conveyed the greatest risk for UNL. Analyses stratified by NSI symptom severity 

also demonstrated the same pattern of findings, with greatest risk for UNL among the DTP 

and PTSD and Depression groups and lowest risk among the mTBI only group. Strikingly, it 

was also observed that greatest risk for UNL among the DTP and PTSD and Depression 

groups was within the first tertile, those who reported the least severe NSI symptoms. With 

increasing NSI symptom severity (second and third tertiles), risk for UNL generally 

declined. This was seen despite the fact that there are many more individuals in the third 

tertile for both of these groups. These findings demonstrate that NSI symptom severity does 

not mediate the association between diagnostic group and UNL. While higher NSI scores 

are associated with increasing number of diagnoses these symptoms do not appear to be a 

strong determinant of UNL risk. In sum, it appears that comorbid PTSD, Depression, and 

mTBI and not overall NSI symptom severity have significant implications for negative 

functional outcomes post-deployment (e.g., UNL).

Consistent with other data indicating that age has a significant impact on unemployment 

status within this cohort of veterans, 16,21 we observed that the effect of DTP on 

unemployment was influenced by age, with a tendency for the greatest risk of 

unemployment among those with the DTP between ages 18-49, contrasting with a tendency 

for the greatest risk of unemployment among those with PTSD and Depression in the oldest 

age stratum. Further, our data indicated that DTP conveys that risk to a greater number of 

individuals, as DTP was nearly three times more prevalent than co-morbid PTSD and 
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Depression. Thus, we contend that the DTP conveys risk for unemployment for the highest 

percentage of OEF/OIF veterans, those under the age of 50.

Military mTBI without co-occurring conditions

Using this national sample, we again found that a history of military mTBI in isolation is not 

associated with functional disability10, assessed here as unemployed and not seeking work. 

Specifically, individuals with a diagnosis of mTBI only had the lowest rate of 

unemployment/not seeking work (8.6%). This rate was even lower than individuals without 

a diagnosis of mTBI, PTSD, or depression (13.8%), as well as a population based survey of 

OEF/OIF/OND veterans without disability (14.1%) of the same time period27. In fact, the 

unemployment rate of the mTBI-only group is comparable to the civilian population rate of 

unemployment from this time period28. It is possible that the mTBI-only group represents a 

resilient subgroup of OEF/OIF veterans who deployed to a war zone and were exposed to 

events leading to mTBI (i.e., blasts) but were not susceptible to the psychological effects of 

those events in ways similar to the other groups. It has been shown that mTBI, relative to 

other orthopedic injuries, is often comorbid with other psychiatric diagnoses7. Furthermore, 

diagnosis of mTBI-only appears to result in better functional outcomes relative to the 

diagnosis of PTSD or Depression in isolation15 or combination11. Critically, our findings 

suggest that it is only when mTBI co-occurs with deployment-related PTSD and Depression, 

that it is associated with negative functional consequences including leaving the workforce.

Our data raise the possibility that DTP may reflect a unique pathophysiology that is not 

simply a sum of its constituent parts. This situation may be analogous to other syndromic 

presentations of symptoms or conditions. For example, metabolic syndrome is defined as the 

presence of three or more of the following conditions: obesity, dyslipidemia, hypertension, 

and/or diabetes, and is associated with much greater cerebrovascular risk relative to any of 

its constituent diagnoses in isolation and may be caused by a common underlying 

pathophysiological mechanism29. Future studies are needed to determine whether there are 

individuals who are simply more vulnerable to developing DTP because of pre-existing 

psychological and/or biological circumstances, or whether DTP itself is a consequence of 

exposure to specific circumstances in combat that impart both physical and psychological 

trauma.

Secondary observations and policy implications

Although it was not a primary focus of this analysis, it also appeared that Veterans in the 

DTP group endorsed the greatest number of “post-concussive” symptoms on the NSI 

compared to any other group, including those with Depression and PTSD alone. 

Furthermore, participants in the mTBI-only group reported significantly fewer “post-

concussive” symptoms than any other group, including those with no confirmed secondary 

diagnoses. This observation is consistent with Seal and colleagues, and may provide a clue 

to the functional issues faced by those in the DTP group. The fact that mTBI alone was not 

associated with elevated symptoms, suggests that the attribution of such symptoms to the 

neuropathological effects of concussion itself needs careful scrutiny. It is only in the 

presence of psychiatric co-morbidities that the mTBI was associated with increased reports 

of such symptomology.
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Clinical Implications

The present findings have significant implications with regard to diagnosis and treatment of 

PTSD, depression and mTBI. First, we suggest that the co-occurrence of certain diagnoses 

should be considered a definable clinical phenotype requiring treatment(s) encompassing the 

broad range of psychiatric and physical symptoms likely to be extant in a single patient. This 

approach would be different than the silo approach most commonly occurring in current 

medical practice, where such problems are typically diagnosed and treated independently. A 

consequence of this purely problem-centered silo approach, which requires a heavy burden 

of clinical visits with little communication across various clinical services, is poor medical 

compliance, high therapeutic dropout rates, and poor outcome17. In other medically complex 

populations, such as older adults, integrative or person-centered approaches that consider the 

high prevalence of multiple conditions have led to superior outcomes29. Second, just as the 

evidence supports integrative treatment, it also suggests that assessment be comprehensive 

and multidisciplinary in this younger cohort to create individually tailored treatment targets. 

Currently, at least within the Veteran's Health Administration, patients are screened for 

conditions independently. The identification of high-risk phenotypes, such as the DTP, as 

well as the prevalence of multiple co-occurring behavioral and psychiatric conditions in 

returning veterans, would suggest that certain individuals receive comprehensive 

assessments for affective, cognitive and physical issues to guide multidisciplinary 

treatments.

Limitations

Although this study employed a large sample of OEF/OIF veterans, some limits to the 

generalizability of these findings should be noted. Specifically, every veteran in this sample 

screened positive for a military mTBI. While our approach was appropriate for purposes of 

assessing the prevalence of the DTP, it might not be a full representation of the true 

prevalence of the DTP constituent diagnoses in isolation and in combination in this cohort. 

Further, the CTBIE data did not include information on possible confounding causes of 

unemployment such as retirement or functional disability due to physical injury. This is 

important because individuals in our unemployed/not looking for work group might have left 

the work force for reasons other than psychiatric issues. We hypothesize that a high rate of 

unemployment within the PTSD and Depression group, driven by the oldest age stratum, 

may have included a higher proportion of retired individuals. However, the data needed to 

test this hypothesis were not available. Finally, it must be noted that while the current study 

revealed a virtually identical prevalence of DTP to the findings within the TRACTS TBI 

National Network Research Center that were based on semi-structured clinical interviews to 

diagnosis PTSD, depression, and TBI, it is unclear how clinicians performing the CTBIE 

arrived at their diagnostic impressions. While the CTBIE does require clinicians to 

determine if another psychiatric disorder could be contributing to the clinical presentation, 

there is no consistent structured practice for determining the presence of psychiatric 

conditions required by the CTBIE. Thus, future epidemiological studies must validate the 

CTBIE clinical impressions with the veterans' general medical record. It must be recognized 

that not all active duty service members transition their healthcare to the VA upon separation 

from the military, which could also limit generalizability of our findings30. Consideration of 

military experiences (e.g., combat exposure, number and length of deployments, rank, and 
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service branch), which could impact psychiatric, TBI, and unemployment status, is also 

needed. Additionally, at the population level, a comparison of the negative functional 

outcomes associated with other deployment-related comorbid conditions, such as pain, sleep 

disorder, and substance abuse, is necessary.

Conclusion

In an epidemiologic, nationally-representative sample that excluded individuals with non-

credible responding patterns, the prevalence of the DTP was virtually identical to that 

observed by the TRACTS TBI National Network Research Center's intensively evaluated 

convenience sample. The co-occurring and interactive conditions of PTSD, depression and 

mTBI, rather than any one or two co-occurring conditions, were linked to extremely poor 

functional outcome (unemployment and not looking for work) in this veteran cohort. Our 

replication and confirmation of the existence of this clinical phenotype and its 

accompanying significant risk for unemployment has clear clinical implications, 

emphasizing the need for integrated, multidisciplinary healthcare services.
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Figure 1. 
Flow chart of the 6 steps undertaken to arrive at the final sample size. Steps 1-4 ensure the 

validity and reliability of a TBI diagnosis. Steps 5-6 ruled out individuals with possible poor 

effort on the assessment (based on an embedded measure of impression management on the 

NSI-22).
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Table 2
Crude and age-, education- and NSI-adjusted risk ratios of unemployment by diagnostic 
group

Diagnostic Group Unemployed Crude risk ratio (95% 
CI)

Age- and education-
adjusted risk ratio (95% 

CI)

Age-, education-, and NSI-
adjusted risk ratio (95% 

CI)

mTBI, PTSD, and depression 19.85% 1.44 (1.34-1.54)a 1.45 (1.36-1.56)a 1.16 (1.08-1.24)a

PTSD and depression 19.85% 1.44 (1.31-1.58)a 1.39 (1.27-1.52)a 1.17 (1.06-1.28)b

mTBI and depression 13.11% 0.95 (0.85-1.06) 0.95 (0.85-1.07) 0.85 (0.76-0.94)b

mTBI and PTSD 13.82% 1.00 (0.94-1.07) 1.03 (0.96-1.11) 0.89 (0.83-0.96)b

Depression only 15.46% 1.12 (1.00-1.26) 1.08 (0.96-1.21) 0.99 (0.88-1.11)

PTSD only 14.71% 1.07 (0.97-1.17) 1.05 (0.96-1.14) 0.99 (0.91-1.08)

mTBI only 8.62% 0.63 (0.57-0.68)a 0.65 (0.59-0.71)a 0.69 (0.63-0.75)a

No mTBI, PTSD, or depression 13.79% Referenced Referenced Referenced

Abbreviations: CI, confidence interval; mTBI, mild traumatic injury; NSI, Neurobehavioral Symptom Inventory; PTSD, posttraumatic stress 
disorder.

a
p<.001.

b
p < .01.

3
The no diagnosis group was used as a reference group.
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