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Abstract

Aims: Evaluate the contribution of blast pressure severity to cognitive functioning beyond
posttraumatic stress disorder (PTSD) severity and traumatic brain injury (TBI).

Method: Post-9/11 veterans (V= 254, 86.22% male) completed the Wechsler Adult Intelligence
Scale (WAIS-1V) and Trail Making Test (TMT). The Clinician Administered PTSD Scale
(CAPS-5), Mid-Atlantic MIRECC Assessment of TBI, and the Salisbury Blast Interview,
evaluated PTSD diagnosis/severity, deployment TBI history/severity, and blast exposure history/
severity, respectively.

Results: Veterans with mild deployment TBI had overall significantly lower T-scores on WAIS-
IV verbal comprehension index, d= .13, working memory index, &= .30, processing speed index,
a= .25, TMT-A, d= .50, and TMT-B, d=.37. Mild deployment TBI was significantly associated
with TMT-A, ARZ = .05, p< .001, and TMT-B, AR2 = .03, p=.001, performance. Blast pressure
severity moderated the association between mild deployment TBI and TMT-A, ARZ2 = .02, p=
.039, B =-2.01.

Conclusions: Blast pressure severity exacerbated the effects of mild TBI on a simple attention
task, such that participants with TBI had gradual decrements in attention as blast severity
increased. Veterans who incur a TBI and are exposed to blasts during deployment may experience
persisting difficulties with cognitive functioning due to alterations in basic attention abilities.
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Problems with cognitive function have been associated with psychological conditions related
to combat, including posttraumatic stress disorder (PTSD) and traumatic brain injury (TBI),
among others (Brewin et al., 2007; Kontos et al., 2013; Scott et al., 2015; Vasterling et

al., 2018). Though PTSD and TBI are commonly diagnosed (Cifu et al., 2013), many
combat veterans also have the often-unique experience of exposure to blasts and explosions
that may be important to consider when evaluating long-term outcomes in this population.
INustratively, between 2000 through early 2018, nearly 384,400 Operations Enduring
Freedom/Iraqgi Freedom/New Dawn (OEF/OIF/OND) veterans were diagnosed with TBI,

an estimated 19-23% of which were due to blast forces (Defense and Veterans Brain Injury
Center (DVBIC), 2018; Nelson et al., 2015). Explosions are estimated to be involved in 79%
of all combat injuries, and 88% of head and neck injuries of OEF/OIF/OND combatants
(Owens et al., 2008). The number of service members with significant blast exposure is
unknown, as many exposures are not recorded because they do not result in a TBI. Despite
resulting TBI status, blast exposure may have effects on the brain and behavior of veterans
beyond PTSD and TBI.

TBI (both blast and non-blast) and PTSD have been associated with poorer cognitive
functioning in veterans (Kontos et al., 2013; Vasterling et al., 2018). In valid veteran samples
(i.e., studies excluding based on performance validity testing), PTSD has been associated
with poorer processing speed and executive functioning compared to counterparts without
PTSD diagnosis (Scott et al., 2015; Wrocklage et al., 2016). Most TBI is mild in both
military and civilian contexts, and cognitive changes are not expected to endure more than
3-12 months (Carroll et al., 2014; Carroll et al., 2004; Dikmen et al., 2009). Some studies
have suggested subtle effects of mild TBI on cognition beyond the expected timeframe for
recovery (Vanderploeg et al., 2005). Other studies suggest that apparent effects of TBI on
cognition may be better accounted for by other factors, such as PTSD symptoms (Nelson et
al., 2012), or multiple injuries (Belanger et al., 2010).

Recent evidence suggests that exposure to subconcussive blast forces (i.e., exposure to blasts
or explosions that do not result in symptoms congruent with a TBI) may affect the brain
and behavior (Grande et al., 2018; Martindale, Rowland, et al., 2018; Taber et al., 2015).
Effects appear to be less severe than outcomes associated with TBI but are worse compared
to unexposed controls. This represents a possible range of severity based on forces acting
upon the brain, whether blast or blunt force. Recent research on cognitive outcomes almost
exclusively evaluates effects of blast exposure in the context of TBI (i.e., TBI caused by
blast; Davenport et al., 2012; Davenport et al., 2015; Mac Donald, Barber, Andre, et al.,
2017; Mac Donald, Barber, Jordan, et al., 2017). Evidence suggests that cognitive outcomes
do not differ by TBI acquisition mechanism (i.e., blast, blunt force), indicating that effects
are better explained by TBI status rather than mechanism of injury (Belanger et al., 2009;
Greer et al., 2018; Luethcke et al., 2011; Storzbach et al., 2015). What little is known

about the effects of blast exposure on cognitive functioning indicate poorer immediate and
delayed recall performance in veterans who were in close proximity (< 10/7) to a blast or
explosion (Grande et al., 2018; Storzbach et al., 2015), though distance doesn’t account for
the extreme variability in blast mechanism. Incongruence between TBI, blast TBI, and blast
exposure outcomes is likely in part due to differences in characterization and evaluation of
blast exposure. As described in this paragraph, studies almost exclusively evaluate effects
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of blast within the context of a TBI (Belanger et al., 2009), and others operationalize blast
severity by distance from the blast, regardless of the variable characteristics of the blast itself
(Grande et al., 2018; Storzbach et al., 2015).

Though TBI and PTSD are associated with cognitive complaints (i.e., not necessarily
objective cognitive performance deficits) in veteran samples, it is unclear if blast severity
should be considered separately in the etiology of lower cognitive functioning or could be
identified as an exacerbating factor in the effects of TBI and/or PTSD on cognitive function.
The purpose of the present study was to evaluate how blast severity affects cognitive
outcomes in combat veterans returning from the wars in Irag and Afghanistan. The present
study represents an initial investigation into how severity of a blast experience, regardless
of distance from a blast, affects cognitive outcomes. We hypothesized that experience of
increasing blast pressure would: 1) be associated with poorer cognitive outcomes; 2) be
associated with poorer cognitive outcomes beyond the presence of PTSD and mild TBI, and;
3) moderate the effects of PTSD and mild TBI on cognitive outcomes.

Methods

Participants

Data for this analysis was collected as part of a study investigating the effects of blast
exposure on the brain and behavior of combat veterans. Eligibility criteria were: at least
one OEF/OIF/OND deployment with combat exposure (defined as a score > 17 [scale
floor, indicating no exposure] on Section D of the Deployment Risk and Resiliency
Inventory-2; Vogt et al., 2012), English speaking, 18 years of age or older, able to

comply with instructions to complete study tasks, and able to provide informed consent.
Exclusion criteria were: a history of moderate or severe TBI; any penetrating head injury;
non-deployment TBI with any loss of consciousness; presence of neurologic disorder (e.g.,
stroke, seizure), severe mental illness, dementia, current substance use disorder, or psychotic
symptoms. Psychiatric diagnosis for exclusion criteria were evaluated using the Structured
Clinical Interview for DSM-IV Disorders (SCID; First et al., 1996).

Participants were recruited through targeted mailings, brochures and flyers posted in the
medical center, and by telephone calls if they had participated in previous studies and
agreed to be contacted about future research opportunities. Participants were initially
screened by telephone and then completed an in-person assessment visit. All participants
who completed the in-person assessment visit were reimbursed for their time and effort.
Participants were excluded from the present analyses if they failed two or more performance
validity measure/s according to indicated manual or published cut-off scores for the b Test,
(Boone et al., 2002) Trail Making Test B (TMT-B; Busse & Whiteside, 2012), TMT A+B
(Busse & Whiteside, 2012), and the Medical Symptom Validity Test (MSVT; Green, 2004).
Participants were additionally excluded from present analyses if they sustained a deployment
TBI more than 16 years prior to the assessment visit to reduce the potential for recall bias
and memory extinction (7= 7). The final sample size for analyses was N/ = 254.

All participants provided informed consent prior to participation. All study procedures were
approved by the W. G. (Bill) Hefner VA Healthcare System Institutional Review Board.
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Cognitive Battery.—Participants completed the Wechsler Adult Intelligence Scale, fourth
edition (WAIS-1V; Wechsler, 2008), Trail Making Test (TMT; Reitan & Wolfson, 1985)
forms A and B, Medical Symptom Validity Test (MSVT; Green, 2004), and the b Test
(Boone et al., 2002). All cognitive outcome T-scores are corrected for sex, age, race, and
education, M= 50, SD = 10. WAIS-IV T-scores are derived from the WAIS-1V Advanced
Clinical Systems (ACS) demographically adjusted norms, and TMT T-scores were derived
from Heaton norms (Heaton et al., 2004). WAIS-1V index T-scores were used in analyses:
Perceptual Reasoning Index (PRI), Verbal Comprehension Index (VCI), Working Memory
Index (WMI), and Processing Speed Index (PSI).

Interviews.—The Clinician Administered PTSD Scale for DSM-5 (CAPS-5) determined
the presence of current PTSD diagnosis and current severity. Lifetime TBI history was
evaluated using the Mid-Atlantic MIRECC Assessment of TBI (MMA-TBI); Rowland,
Martindale, Shura et al., 2020]. Deployment mild TBI was chosen as the independent
variable due to previous literature that indicates deployment TBI is more likely to affect
psychological outcomes in Veterans than mild TBI acquired outside of a deployment
environment (Martindale, Epstein, et al., 2018).

Lifetime blast events were evaluated using pressure ratings from the Salisbury Blast
Interview (SBI; Rowland, Martindale, Spengler et al., 2020). On the SBI, pressure ratings
are provided on a behaviorally-anchored scale of 0 (no pressure/no blast exposure) to 5
(resulted in greater than minor injury) and have been shown to be a good indicator of
severity, based on analyses predicting an outcome of TBI (psychometric manuscript in
submission). All interviews were conducted by masters-level psychology technicians or
doctoral-level psychologists who were trained to VA standards and additionally observed
and approved to administer the clinical interviews by the Principal Investigators.

Data Analysis

Analyses were conducted in SAS Enterprise Guide 7.1 (SAS Institute Inc., Cary, NC).
Independent samples #tests were used to evaluate mean differences within condition

groups (PTSD and deployment mild TBI, present or absent). Hierarchical linear regression
evaluated influence of maximum blast pressure on cognitive outcomes beyond current PTSD
severity and deployment TBI status. PTSD severity was represented by the CAPS-5 current
severity score. Deployment mild TBI was coded dichotomously, and maximum experienced
blast pressure was represented continuously. Confidence intervals are 95%. Moderation
analyses were conducted using the PROCESS 3.1 macro for SAS to evaluate interaction
effects on cognitive outcomes (Hayes, 2018). Johnson-Neyman analysis was used to probe
significant interactions. False discovery rate (FDR; Benjamini & Hochberg, 1995) at a =

.05 was used to correct for multiple comparisons across 6 hierarchical regression analyses of
cognitive outcomes.

No results were affected by replacing the CAPS-5 severity score with dichotomous CAPS-5
PTSD diagnosis, replacing deployment mild TBI (dichotomous) with the humber of
deployment mild TBIs (continuous), or adjusting for non-deployment TBI in the models.
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Psychiatric conditions assessed using the SCID were not correlated with cognitive outcomes
and were therefore not included as covariates in analyses. Other potentially confounding
variables had negligible correlations with outcomes including years of combat and number
of lifetime mild TBI. A time covariate was created and used across all analyses. For
individuals with a history of deployment TBI, this variable reflected time since injury, and
for those with no history of deployment TBI, this variable reflected time since deployment.
Analyses indicated no significant differences between time since injury and time since
deployment for the deployment TBI group, {109) = 1.60, p=.113, therefore time since
deployment was determined to be an appropriate proxy for individuals with no deployment
TBI history to allow for adjustment of time effects across groups.

Sample characteristics are presented in Table 1. Eligible participants were 254 (86.22%
male) veterans between the ages of 23-71, M =41.16, SD = 10.13, with 12-22 years of
education, M= 15.13, SD = 2.17. Deployment mild TBI history was present in 45.67%

of the sample. Over one-third (34.25%) had a current PTSD diagnosis with total sample
CAPS-5 severity scores ranging from 0-60, M= 17.76, SD = 15.00. Blast event pressure
ratings ranged from 0-5, M= 1.85, SD = 1.53. Cognitive T-scores were largely within the
normal range, with the highest rate of impairment for the overall sample on TMT-A (4.72%)
(see Table 2). There were no significant differences on demographic variables by condition.

Descriptive information about cognitive tests and impairment rates in the sample are
reported in Table 2. The only variable to have significant differences on cognitive variables
was deployment mild TBI for WAIS-1V VCI, #252) = 2.11, p=.036, d=.13; WAIS-IV
WMI, #252) = 2.43, p=.016, d=.30; WAIS-1V PSI, £252) =2.02, p=.044, d=.25;
TMT-A £{252) = 3.95, p<.001, d= .50, and; TMT-B, £252) = 2.88, p=.004, o= .37.

Hierarchical Regression

Correlations between independent variables and cognitive outcomes are reported in Table

3. Hierarchical regression models predicting cognitive outcomes are reported in Table 4.
Variance inflation factor (VIF) for all models was between 1.01 and 1.33, indicating low
collinearity. Correlations between independent variables were as follows: PTSD symptom
severity and deployment mild TBI: r=.17, p=.010; PTSD symptom severity and maximum
blast pressure: r=.29, p<.001, and; deployment mild TBI and maximum blast pressure: r=
45, p<.001.

Two of the six hierarchical regressions tested had significant models predicting cognitive
outcomes after FDR correction for multiple comparisons. To determine significance of
outcomes, the omnibus model was first evaluated to establish if the relationship between
parameter estimates and the cognitive measures were significant. Second, if AR2 was

not significant after including a variable, the omnibus model was not considered an
improvement upon the prior model. Following that, parameter estimates were evaluated
for individual variable effects. Results for TMT-A reveal that both PTSD symptom severity
and deployment TBI were independently significantly associated with poorer performance;
however, blast pressure was not associated with outcomes beyond these variables, as

Neuropsychology. Author manuscript; available in PMC 2022 January 16.



1duosnuep Joyiny vA 1duosnue Joyiny vA

1duosnue Joyiny vA

Martindale et al.

Moderation

Page 6

indicated by a non-significant AR2. The initial model predicting TMT-B from PTSD
symptom severity alone was not significant. The model was significant after including
deployment TBI, and deployment TBI was a significant predictor of poorer performance.
The model remained significant after including blast pressure; however, no individual
variable was significantly associated with outcomes. None of the WAIS-1V indices survived
correction for multiple comparisons.

Interactions between independent variables were evaluated for all outcomes. Only one,
two-way interaction was significant across outcomes adjusting for time since deployment.
Maximum blast pressure significantly interacted with deployment TBI to predict TMT-A
scores, ARZ = .02, A1, 249) = 4.31, p=.039, B = -2.01, CI[-3.92, -0.10]. When
deployment TBI was present, increasing blast pressure was associated with increasingly
poorer scores on TMT-A. Johnson-Neyman analysis demonstrated that this effect was
significant at pressure ratings = 1 (specifically, max pressure rating of 0.92; see Figure

1). There were no significant interaction effects between PTSD symptom severity and
deployment TBI, p=.824, or PTSD symptom severity and blast pressure, p=.679 for
TMT-A.

Discussion

The current results demonstrate an influencing effect of deployment TBI on cognitive
performance, even beyond the effects of PTSD. Though we did not find an independent
effect of blast pressure beyond PTSD and TBI, there was evidence of increasing experience
of blast pressure exacerbating outcomes on an isolated cognitive weakness in individuals
with TBI.

Research evaluating the effects of blast exposure is relatively new, and most studies to

date have evaluated blast exposure in the context of TBI (Nelson et al., 2015). The present
study aimed to address this by evaluating the effect of blast exposure on neurocognitive
functioning beyond effects of PTSD and mild TBI. Though blast injuries are qualitatively
distinct from non-blast injury research examining neurocognitive outcomes of blast-related
mild TBI has produced mixed findings (Taber et al., 2006). The present study evaluated blast
exposure differently from previous studies. We use an interview specifically designed to
evaluate the severity of a blast exposure which allows for a finer evaluation beyond distance
from a blast.

Some studies show that neurocognitive outcomes do not differ between blast and non-blast
TBI groups (Belanger et al., 2009; Cooper et al., 2012; Luethcke et al., 2011; Nelson et

al., 2015; Verfaellie et al., 2013), suggesting that blast may not be categorically different
from other TBI mechanisms with regard to cognitive sequelae. Other studies point to subtle
neurocognitive differences associated with blast exposure in terms of memory (Grande et
al., 2018; Storzbach et al., 2015), reaction time (Haran et al., 2019), executive function
(Storzbach et al., 2015), and selective auditory attention (Bressler et al., 2017). Notably,
these studies differ as to whether they covary for PTSD and/or TBI. Blast exposure has
also been linked to an increased risk of developing PTSD (Nelson et al., 2012), and it
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has been suggested that neurocognitive effects noted in blast-exposed veterans may be
better explained by PTSD symptom severity (Storzbach et al., 2015; Verfaellie et al.,
2014). Our results partially support this finding, as blast exposure in our sample was not
reliably associated with lower cognitive functioning after adjusting for effects of PTSD and
deployment TBI history. Despite an absence of main effects on cognitive outcomes, blast
pressure severity significantly moderated the relationship between deployment TBI and a
speeded test of attention, such that if the experience of a pressure gradient was reported
(SBI pressure rating of = 1), the negative effect of deployment TBI on performance was
exacerbated. This relationship amplified linearly as reported blast severity increased. These
results further illustrate the complexity in the relationships between PTSD, deployment TBI,
and blast exposure, which warrants further exploration in future research.

Our results are congruent with research that suggests limited or no lasting effects after

3 to 12 months following injury (Carroll et al., 2014; Cassidy et al., 2014), because no
significant effects of deployment TBI were found on most tasks including WAIS-IV verbal
comprehension, working memory, processing speed, and perceptual reasoning indices.
However, significant effects of deployment TBI were found on some measures of simple
and divided attention, as well as processing speed (TMT parts A & B), which is also
consistent with published studies indicating that isolated, subtle cognitive deficits following
mild TBI may persist over time, including reaction time (Haran et al., 2013), processing
speed (Kontos et al., 2013), and attention (Barker-Collo et al., 2015; Bigler et al., 2013;
Rohling et al., 2011; Vanderploeg et al., 2005). These findings are notable because the
most recent TBI reported was typically over 10 years prior to testing. Recent work has
begun to identify a potential link between mild TBI and problems developing later in life,
including neurodegenerative conditions and neurocognitive disorders (Gardner & Yaffe,
2015). It is possible that the current results represent early evidence of the development

of these conditions rather than effects associated with the acute experience of concussion.
However, it is important to reiterate that effect sizes for significant findings were small,

and most participants performed within the average (not impaired) range. Results should be
interpreted within this context. Though deployment TBI may be associated with some subtle
lasting effects on measures of attention and processing speed, these are not likely to present
as clinically significant impairments.

The current findings also demonstrate an effect of deployment TBI on cognitive function
independent from, and beyond the effects of PTSD. Previous studies have suggested that
potential effects of TBI on cognitive function are better accounted for by psychiatric
diagnoses or other symptoms (Martindale, Morissette, et al., 2017; Nelson et al., 2012).
One possible explanation for these differences is that PTSD severity is often represented
by nonspecific instruments in research studies, such as the PTSD checklist (PCL; Bovin
et al., 2016). These instruments likely capture complaints beyond those directly related
to a specific traumatic event and may be better conceptualized as reflecting the general
distress level of a participant (Miskey & Shura, 2017; Porter et al., 2018). The CAPS-5
is administered by a trained interviewer and may be a more objective measure of PTSD
symptom severity. Additionally, previous findings have examined participants much closer
to their injury and traumatic events, many within five years. The rate of current PTSD
diagnosis in the current study was 34.3%, which is congruent with estimates from

Neuropsychology. Author manuscript; available in PMC 2022 January 16.



1duosnuep Joyiny vA 1duosnue Joyiny vA

1duosnue Joyiny vA

Martindale et al.

Page 8

prior studies in this population by our group, 28.8-43.8%, that have assessed diagnoses
and symptoms long after exposure (Martindale, Epstein, et al., 2018; Martindale, Farrell-
Carnahan, et al., 2017). In the current sample, the rate of lifetime PTSD diagnosis was
62.6%, suggesting many participants have recovered from PTSD.

This combination of recovery from PTSD and increased time since TBI raises the possibility
of a potential shift in trajectories in the factors influencing cognitive function in veterans and
service members of the wars in Iraq and Afghanistan. It is possible that through treatment
and the passage of time, the prevalence of PTSD in this population is decreasing, and the
individuals who still suffer from PTSD have adopted effective coping strategies to address
the effects on cognitive function. It is also possible that the initial stages of long-term
consequences of TBI may also be manifesting. This question requires longitudinal data for

a true evaluation, and the current results are applicable only within combat-exposed veterans
and service members of the wars in Irag and Afghanistan. Future work will be required to
understand the potentially evolving roles of PTSD and TBI in cognitive functioning for this
cohort.

This study has limitations that should be considered. Because this is cross-sectional data, it
is not possible to make causal inferences. Duration of time since injury and traumatic events
(i.e., DSM-5 Criterion A for PTSD) can also affect recall, as recall bias has been shown

to play a role in the accuracy of self-reported functioning before and after a TBI (Lange et
al., 2010). However, this is a weakness across evaluations of TBI, PTSD, and psychiatric
research more generally. The present sample was comprised of veterans who were exposed
to combat, and therefore these results may not generalize to the greater military population
or civilian populations. We did not collect physical health information about this sample,
so evaluating medical effects on outcomes was not possible. Finally, T-scores of significant
outcomes were largely within the normal range, and effects were small. Though there may
be decrements associated with TBI and/or blast exposure, outcomes should be interpreted
within this context.

Conclusions

The current results identified an interaction between blast severity and deployment TBI

for a single outcome. Though not robust across tests, this interaction occurs for a simple
test of attention and processing speed. Growing literature suggests that blast exposure is
associated with changes in brain structure, particularly in white matter tracts (Davenport et
al., 2012; Martindale, Rowland, et al., 2018; Robinson et al., 2017; Taber et al., 2015). Such
changes would be most likely to manifest on tests requiring speeded responses like TMT-A.
However, the same interaction was not seen for a more difficult version of the same test
(TMT-B), or the more complex tests making up the WAIS-1V PSI. This finding requires
replication and further examination before implications can be fully understood.
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Key Points
Quiestion:

Does experiencing a blast/explosion during deployment affect cognitive functioning
beyond other mental health factors?

Findings:

Exposure to a blast/explosion was not a primary factor in cognitive outcomes, but
exacerbated negative effects of other conditions on cognitive outcomes.

Importance:

Exposure to blasts/explosions during deployment may contribute to lower cognitive
functioning when other conditions are present.

Next Steps:

Identifying specific characteristics of blast exposure (e.g., number of exposures, distance)
that are predictive of functional outcomes will be important in elucidating how exposure
to blasts affects veterans long-term.
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Conditional Effect of Deployment TBI on TMT-A
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Figure 1.
Johnson-Neyman plot illustrating conditional effects of deployment TBI on Trail Making

Test A (TMT-A) T-scores. Vertical reference line indicates the point at the moderator,
maximum blast pressure, which the conditional effects of deployment TBI is significant
(SBI pressure rating of = 1). Horizontal line references an effect of zero (i.e., no conditional
effect). Shaded areas represent the 95% confidence interval for effects.
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Sample Characteristics (N = 254)

Demographic

M (SD), range or n (%)

Age
Education (years)
Number of Deployments

Years since Deployment

41.16 (10.13), 23-71
15.13 (2.17), 12-22
2.53 (2.15), 1-20

9.71 (3.53), 0.91-15.87

Sex
Male 219 (86.22%)
Female 35 (13.78%)
Race

White/Caucasian

148 (58.27%)

Black/African American 96 (37.80%)

Other 16 (6.30%)
Branch of Service

Air Force 26 (10.24%)

Army 182 (71.65%)

Marine Corps 32 (12.60%)

Navy
Current PTSD Diagnosis

Current PTSD Symptom Severity

14 (5.51%)
87 (34.25%)
17.56 (15.00), 0~60

Deployment TBI 116 (45.67%)
Years since Deployment TBI 10.28 (3.23), 1.06-15.28
Non-Deployment TBI 78 (30.71%)

Blast Pressure Rating

1.85 (1.53), 0-5

Table 1

Page 15
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Note.

*
= indicates categories are not mutually exclusive. Number of deployments includes contract deployments to warzones in support of OEF/OIF/

OND. Race was collapsed due to small numbers in categories; “Other” includes Native America/Alaska Native, Asian, Other, and Refused.
Branch of Service indicates most recent branch of service. Branches of service have been collapsed to include Reserve and Guard units. PTSD =

posttraumatic stress disorder. CAPS-5 = Clinician Administered PTSD Scale, 5t Egition. TBI = traumatic brain injury. Blast Pressure Rating is
measured with the Salisbury Blast Interview (0-5).
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Table 2

Sample Characteristics of Cognitive Measures (N = 254)

Cognitive Measure M SD range n (%) Impaired
WAIS-IV
Perceptual Reasoning Index (PRI) 4958 10.12 25-82 6 (2.36%)
Verbal Comprehension Index (VCI) 48,50 10.00 23-86 7 (2.76%)
Working Memory Index (WMI) 45.94 9.75 26-76 3 (1.18%)
Processing Speed Index (PSI) 49.76 959 22-73 4 (1.57%)
Trail Making Test A (TMT-A) 4824 10.80 19-86 12 (4.72%)
Trail Making Test B (TMT-B) 4952 967 23-81 2 (0.79%)

Note. All reported numbers are T-scores. Impairment is defined as a T score of < 30.
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Table 3

Correlations Between Independent Variables and Cognitive Outcomes (N = 254)

PTSD Severity Deployment TBI  Blast Pressure

Cognitive Measure r p r p r p
WAIS-IV
Perceptual Reasoning Index (PRI) -.01 .936 -.06 321 -.06 321
Verbal Comprehension Index (VCI)  -.03 .596 -.13 .036 .02 .765
Working Memory Index (WMI) -.09 161 -.15 .016 -.08 .183
Processing Speed Index (PSI) -11 .096 -13 .044 -.06 .385
Trail Making Test A (TMT-A) -.16 .014 -.24 <.001 -.10 129
Trail Making Test B (TMT-B) -.09 .145 -.18 .004 -.13 .041

Note. All cognitive measures are represented by demographically corrected T scores. PTSD Severity = CAPS-5 severity score (0-78). TBI =
deployment TBI (0 = absent, 1 = present). Blast Pressure = maximum pressure experienced (0-5). 7= Pearson’s correlation.
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