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Objective: The purpose of the study was to evaluate the efficacy of group-based compensatory cognitive training
(CCT) for Operation Enduring Freedom (OEF)/Operation Iraqi Freedom(OIF)/Operation New Dawn (OND)
Veterans with a history of mild traumatic brain injury. Method: One hundred nineteen OEF/OIF/OND Veterans
with history of mild traumatic brain injury participated at 3 sites, and 50 of the Veterans were randomized to CCT
group, while 69 Veterans were randomized to the usual care control group. The CCT group participated in 10 weeks
of CCT. Both CCT and usual care groups were assessed at baseline, 5 weeks (midway through CCT), 10 weeks
(immediately following CCT), and 15 weeks (5-week follow-up) on measures of subjective cognitive complaints,
use of cognitive strategies, psychological functioning, and objective cognitive performance. Results: Veterans who
participated in CCT reported significantly fewer cognitive and memory difficulties and greater use of cognitive
strategies. They also demonstrated significant improvements on neurocognitive tests of attention, learning, and
executive functioning, which were 3 of the cognitive domains targeted in CCT. Conclusions: Findings indicate
that training in compensatory cognitive strategies facilitates behavioral change (ie, use of cognitive strategies) as well
as both subjective and objective improvements in targeted cognitive domains. Key words: cognitive training, mild
traumatic brain injury, OEF/OIF/OND Veterans
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related neuropsychiatric comorbidities are of major con-
cern for the Veterans Affairs (VA) and Department
of Defense, particularly following the recent conflicts
in Afghanistan (Operation Enduring Freedom [OEF])
and Iraq (Operation Iraqi Freedom [OIF]; Operation
New Dawn [OND]).1 A national retrospective study of
164 438 OEF/OIF/OND Veterans who sought care at
any VA facility over a 1 year period indicated that 91%
of Veterans had been screened for TBI and 21% had
screened positive.2 This is consistent with previously
reported rates of TBI in OEF/OIF/OND populations,
with most cases reportedly being in the mild range.3

Although research from civilian populations suggests
that postconcussive symptoms typically resolve within
days or months of a single mild TBI (mTBI),4–7 this liter-
ature does not necessarily generalize to OEF/OIF/OND
Service members. In general, OEF/OIF/OND Veterans
are at an increased likelihood of multiple mTBIs sus-
tained over 1 or more deployments and a different set
of preinjury and injury-associated risk factors, as well
as postinjury comorbidities. Deployment itself may im-
pact aspects of cognition, with 1 landmark study finding
deployment-associated deficits in attention, verbal learn-
ing, and visual-spatial memory, even after controlling
for the effects of brain injury, stress, and depression.8

Among combat Veterans with a history of mTBI, rates
of self-reported “slowed thinking, difficulty organizing
and finishing things,” forgetfulness, and concentration
problems are common, with 64% to 83% of Veterans
endorsing these problems at a moderate to very severe
level.9

The etiology of these objective and subjective cog-
nitive difficulties remains unclear but is often thought
to be multifactorial. In particular, following combat-
related mTBI, there is a high incidence of comorbid pain
and psychiatric symptoms.10 Among OEF/OIF/OND
Veterans with mTBI who received care within the
VA, 73% had comorbid posttraumatic stress disor-
der (PTSD), 45% had comorbid depression, and 70%
had head/back/neck pain.11 Among OEF/OIF/OND
Veterans, history of mTBI (>6 months postinjury),
with or without loss of consciousness, is not associ-
ated with poorer cognitive outcomes when psychiatric
factors such as PTSD and depression are taken into
account.12–15

Taken together, previous studies demonstrate the
complexity of risk factors that may combine to produce
subjective cognitive complaints and objective cognitive
impairments in OEF/OIF/OND combat Veterans and
military personnel. Such findings highlight the need
for interventions that effectively address the cognitive
symptoms of OEF/OIF/OND Veterans, regardless of
the specific etiologies of these problems.16

Despite the obvious and growing need for postacute
rehabilitation among OEF/OIF/OND Veterans, there

are few studies to date that evaluate the efficacy of
specific cognitive rehabilitation interventions for com-
bat Veterans with history of mTBI.17–19 Several system-
atic reviews on cognitive rehabilitation for mTBI20–22

indicate that most trials are small or poorly designed.
Cognitive rehabilitation research has primarily focused
on moderate to severe TBI in civilian populations,23

but there are no practice standards for treatment of
mTBI.

To begin to address this clinical and research gap, we
previously designed and piloted a group-based cognitive
strategy training treatment for OEF/OIF/OND Veterans
with mild severity neurocognitive disorder and a history
of combat-related TBI,17 and Cognitive Symptom Man-
agement and Rehabilitation Therapy (CogSMART).18,19

On the basis of our experience with these pilot studies,
we revised the treatment manual, now titled compen-
satory cognitive training (CCT) for TBI (E. W. Twamley,
M. Huckans, S. Tun, et al, unpublished data, 2012). The
purpose of the current study was to implement a large-
scale, multisite, randomized controlled trial to evalu-
ate the efficacy of CCT for OEF/OIF/OND Veterans
with a history of mTBI. Compensatory cognitive train-
ing draws from the theoretical literature on compen-
satory strategy training for other cognitively impaired
populations,24–27 a rehabilitation model that aims to
teach individuals strategies that allow them to work
around cognitive deficits. Consistent with this model
and the previously described expert recommendations
for civilians and Service members with TBI,23,28 man-
ualized group-based CCT treatment provides training
in compensatory attention and learning/memory skills,
formal problem-solving strategies applied to daily prob-
lems, and the use of external aids, such as calendar sys-
tems and assistive devices to promote completion of
daily tasks.

The present study reports outcomes for group-based
CCT treatment. It was hypothesized that, following
CCT, participants would report significantly fewer
memory and general cognitive difficulties and signifi-
cantly greater use of compensatory cognitive strategies
relative to control participants receiving usual care (UC).
In addition, it was hypothesized that, following CCT,
participants would show improvement on objective cog-
nitive and functional capacity measures.

METHODS

Participants and procedures

Data were collected from 3 VA medical centers
(Portland, Puget Sound, and San Diego) between March
2010 and July 2013. Participants were recruited through
clinic referrals at participating VAs, flyers, and medical
record review, followed by recruitment letters sent to
Veterans who met the requisite prescreening criteria. All
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participants received compensation for time and travel.
Inclusion criteria were (1) OEF/OIF/OND Veterans
enrolled at 1 of the participating VA sites who were able
to provide informed consent and (2) as part of standard
VA clinical care, had screened positive for history of
mTBI by a clinician using a standardized interview
and positively endorsed any difficulties with attention,
memory, decision making, or processing speed (items
13-17 on the Neurobehavioral Symptom Inventory)
(NSI)29 and willingness to participate in audio-recorded
sessions. Exclusion criteria included (1) meeting Diag-
nostic and Statistical Manual of Mental Disorders (Fourth
Edition)30 criteria for primary psychotic disorder or
a substance use disorder with less than 30 days of
abstinence or (2) having auditory or visual impairments
that would prevent meaningful participation in groups
or benefit from targeted cognitive strategies.

Following enrollment and baseline assessment, par-
ticipants were randomized to CCT (n = 50) or UC
(n = 69) in cohort groups of 7. Assessors were blind to
randomization status, which was revealed by the study
statistician after baseline assessments were completed.
During their study participation, all participants con-
tinued to receive their regular medical, psychiatric, and
psychotherapeutic care.

Compensatory cognitive training

Compensatory cognitive training is a manual-
ized, group-based, compensatory cognitive rehabilita-
tion treatment designed to address the symptoms of
OEF/OIF/OND Veterans reporting cognitive problems
within the context of mTBI history. It is provided in
weekly 120-minute group sessions for 10 weeks. All CCT
treatment groups were facilitated by master’s or doctoral
level therapists, usually in pairs.

Each CCT treatment group session consisted of
interactive didactic presentations, in-class discussions,
and activities that introduced participants to a va-
riety of cognitive strategies, and external aids (see
Table 1).

All participants were given a copy of the treatment
manual and a calendar or day planner. Participants re-
ceived extensive graduated training in and practice with
their day planners across sessions (ie, introduction to
and practice with 1 or 2 elements per week), with a par-
ticular focus on how the day planners could facilitate
their use of the other compensatory strategies taught in
class that week.

Those interested in utilizing the CCT for TBI treat-
ment manual for clinical purposes are encouraged to

TABLE 1 Summary of compensatory cognitive training curriculum by session

Session Major concepts
Examples of

strategies taught Class activities Home exercise

1 Course intro and TBI
psychoeducation

Creating a “home” for
important items

Day planner use Finding a home for the
day planner

2 Managing physical
symptoms
associated with mTBI

Strategies for dealing
with sleep problems

Progressive muscle
relaxation

Practice progressive
muscle relaxation 2
times

3 Organization and
prospective memory,
part I

Time management Scheduling Practice using the
calendar

4 Organization and
prospective memory,
part II

Weekly planning
session

Enter it into the
calendar

Follow through with
planning session

5 Attention and
concentration

Paying attention during
conversations

Practicing paying
attention during
conversations

Active listening once a
day

6 Learning and memory,
part I

Internal memory
strategies

Practice chunking Practice using a
strategy everyday

7 Learning and memory,
part II

Overlearning Scheduling strategies
in planner

Practice using a
strategy everyday

8 Planning and goal
setting

Goal setting Planning out an
important goal

Practice planning out a
goal

9 Problem-solving and
cognitive flexibility

Self-monitoring 6-step problem-solving
method

Practice problem-
solving with 2 life
goals

10 Skill integration and
review

Review How to maintain skills Provided with additional
TBI-related resources

Abbreviations: mTBI, mild traumatic brain injury; TBI, traumatic brain injury.
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contact the authors and retrieve the manual at our Web
site (www.cogsmart.com); contact the authors for per-
mission to use the manual for research or other non-
clinical purposes.

Treatment fidelity monitoring

To ensure treatment fidelity, facilitator training was
conducted prior to intervention implementation at all
sites. All CCT sessions were audio-recorded, and 20% of
sessions were randomly selected throughout the course
of the study for adherence to the manual using a CCT
fidelity rating scale. The fidelity rating was completed by
1 of the coauthors (MSR), who is also a doctoral-level
neuropsychologist. Before rating the study tapes, she
underwent one-on-one training with 1 of the principal
investigators (DS) and reviewed the treatment manual as
well as rated several practice tapes. A minimum interrater
reliability of 90% was achieved prior to rater-completing
ratings independently. The mean fidelity across rated
sessions was 97%, and no sessions were rated below 80%.

Measures

Assessments were administered at baseline, 5 weeks
(midway through CCT), 10 weeks (immediately follow-
ing CCT), and 15 weeks (5-week follow-up). All measures
were administered at all time points, with 2 exceptions;
the Reading subtest of the Wide-Range Achievement
Test-IV was administered only at baseline, and the ob-
jective cognitive tests were administered only at baseline
and 10 weeks.

1. Self-Reported Cognitive Symptom Severity:
� Prospective-Retrospective Memory Questionnaire

(PRMQ)31–33: A self-report severity measure of
prospective and retrospective memory problems
relevant to everyday life. Likert scale 1-5, with
1 = never and 5 = very often.

� Multiple Sclerosis Neuropsychological Screening
Questionnaire—Patient Version (MSNQ)34: A self-
report severity measure of attention and orga-
nizational problems. Likert scale 0-4, with 0 =
never and 4 = very often.

2. Compensatory Strategy Use:
� Memory Compensation Questionnaire (MCQ).35,36

The MCQ is a 44-item self-report questionnaire
that rates the extent to which patients use vari-
ous strategies to improve memory performance
relevant to daily living. Likert scale 0-4, with 0 =
never and 4 = always.

� Portland Cognitive Strategies Scale 2.0 (PCSS). This
scale was created specifically for use in this study.
This measure includes items rating each of the
following: usefulness of the class, internal strate-
gies, external aids, and the frequency with which
participants applied strategies/aids to their daily

life. Additional items ask participants to rate spe-
cific compensatory strategies and aids in terms
of the frequency with which they were used and
their usefulness; these ratings are then combined
into summary scores. Likert scale 0-3, with 0 =
never and 3 = daily.

3. Self-Reported Postconcussive Symptom Severity:
� The Neurobehavioral Symptom Inventory29: A

22-item postconcussive symptom rating scale
widely used within the VA. Likert scale 0-4, with
0 = none and 4 = very severe.

4. Objective Cognitive Performance:
� The Wide Range Achievement Test-IV37: Reading

subtest that provides an estimate of premor-
bid general intellectual functioning. A higher
score indicates greater premorbid intellectual
functioning.

� Hopkins Verbal Memory Test-–Revised (HVLT-
R)38: Verbal list learning (total recall trials 1-3)
and delayed recall. A higher score indicates a
higher level of performance.

� Wechsler Adult Intelligence Scale—4th Edition,
Digit Span Subtest and Digit Symbol Subtest
(WAIS-IV)39: A measure of attention and work-
ing memory and a measure of processing speed,
respectively. A higher score indicates a higher
level of performance.

� Delis-Kaplan Executive Function System, Trails Sub-
test and Verbal Fluency Subtest40,41: A visual-motor
task used to measure flexibility in thinking (ex-
ecutive function) and processing speed, and a
measure of verbal fluency, generativity, and pro-
cessing speed, respectively. A higher score indi-
cates a higher level of performance.

5. Self-Reported Psychiatric Symptom Severity:
� PTSD Checklist—Military Version (PCL-M)42,43: A

PTSD symptom severity measure based on Di-
agnostic and Statistical Manual of Mental Disor-
ders (Fourth Edition) diagnostic criteria. A higher
score on the scale indicates more severe symp-
tomatology.

� Beck Depression Inventory, Second Edition (BDI-
II)44: A depression symptom severity measure
based on Diagnostic and Statistical Manual of Men-
tal Disorders (Fourth Edition) diagnostic criteria.
A higher score on the scale indicates more severe
symptomatology.

6. Quality of Life:
� Satisfaction with Life Scale (SLS)45: A brief mea-

sure of global life satisfaction. A higher score
indicates greater satisfaction.

7. Adaptive Functioning:
� University of California San Diego (UCSD)

Performance-Based Skills Assessment, Brief Ver-
sion (UPSA-Brief)46 requires the examinee to

Copyright © 2016 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.
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demonstrate financial and communication skills
in a series of role-play exercises. Used to assess
everyday functioning. A higher score indicates a
higher level of performance.

Data analysis

Descriptive statistics were obtained for all variables,
as were tests of normality and homogeneity of variance.
Data were examined for missing values. Baseline data
were analyzed using analysis of variance and χ2 tests.
Hierarchical linear modeling (HLM) with the maximum
likelihood method was used to test primary hypotheses
across study visits. Data were analyzed from all random-
ized subjects on whom we have a baseline assessment
and at least 1 postbaseline evaluation. Hierarchical lin-
ear modeling utilizes all available data without casewise
exclusion for a missing data point. The random effect
of intercept for individuals was included in all mod-
els. Repeated-measures analyses of variance were used
to evaluate group differences in objective cognitive per-
formance and functional capacity change from 0 to 10
weeks.

RESULTS

All primary outcomes (PRMQ, MSNQ, NSI, PCSS,
MCQ, PCL-M, BDI-II, and SLS) were normally dis-
tributed and no variables were transformed. There were
no significant differences among sites for age, education,
gender, marital status, or baseline measurement of out-
comes. There was a significant difference among sites on
ethnicity (χ2 = 26.17, df = 8, P = .001) where the Port-
land VA subjects were primarily Caucasian (87%), com-
parable to the local area ethnicity distribution. There
were also no significant differences between treatment
groups on age, education, gender, ethnicity, marital sta-
tus, or any baseline outcome measurements. Table 2
presents demographic data for the CCT and UC groups,
and Table 3 presents outcomes by measure for these
groups over time. In addition, the CCT group reported
the class to be moderately helpful to very helpful (mean

satisfaction score = 35.91, SD = 13.42), and 93% of
the respondents on CCT class satisfaction survey stated
that they would recommend the class to another vet-
eran, while 3% reported maybe and 3% reported “I don’t
know.” Baseline missing data for each of the outcome
variables ranged from 0% to 7.2%. Postbaseline missing
data increased slightly over time, ranging from 12.1%
to 18.2% for week 5, 14.8% to 24.4% for week 10, and
17.7% to 28.3% at week 15.

Hierarchical linear model was used to test hypothe-
ses that, compared with those receiving UC, Veterans
receiving CCT would report a significant decrease in
self-reported symptoms (PRMQ, MSNQ, NSI, PCL-M,
BDI-II, and SLS) and an increase in cognitive strategy
usage (MCQ and PCSS) (see Table 4). There was a signif-
icant 2-way interaction of time by group for the PRMQ
total score, where the CCT group reported significantly
fewer memory difficulties relative to controls through-
out the study. There was no significant change at week
5 (t = −1.51, P = .135); however, weeks 10 and 15
were significantly different from baseline (t = −3.96,
P < .001; t = −3.60, P = .001, respectively), with the
strongest effect at week 10. There was a significant 2-way
interaction of time by group for MSNQ. Similar to the
PRMQ, there was no significant change at week 5 (t =
−0.02, P = NS) but significantly different means from
baseline for weeks 10 and 15 (t = −2.36, P = .021; t =
−2.67, P = .009, respectively), with the strongest effect
at week 10. There was not a significant 2-way interac-
tion between time and group on the MCQ, but there
was a significant group by time interaction on the PCSS
(report 5-, 10-, 15-week change here). There was no sig-
nificant group by time interactions on other measures,
including the BDI-II, PCL-M, NSI, and SLS. Further-
more, there was no significant effect for cohort or its
interaction with the outcomes.

All HLM analyses were repeated including study
site as a factor in the model, and none of the 3-
way interactions were significant. The 2-way interac-
tions of time by group were significant for the PRMQ,
MSNQ, and PCSS (similar to the models without site).

TABLE 2 Demographic information for treatment groups

CCT group
(N = 50)

UC group
(N = 69) F, or χ2a df a Pa

Age, mean years (SD) 35.4 (8.4) 34.8 (7.4) 0.213 1.117 .645
Education, mean years (SD) 13.8 (1.7) 13.7 (2.1) 0.086 1.113 .770
WRAT-4, mean standard score (SD) 97.0 (8.8) 99.7 (8.3) 2.838 1.115 .095
Gender,% men 94% 96% 0.165 1 .684
Ethnic background, % Caucasian 68% 64% 1.954 4 .744
Marital status, % married 48% 49% 0.189 2 .911

Abbreviations: CCT, compensatory cognitive training; UC, control; WRAT, Wide Range Achievement Test.
aResults reflect analysis of variance or χ2 tests across the 2 groups.
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However, the 2-way interaction for time by group was
also significant for MCQ (F3,89 = 3.38, P = .022). The
interactions for NSI, PCL-M, BDI-II, and SLS were not
significant.

Repeated-measures analyses of variance were used to
test the hypothesis that, compared with those receiving
UC, Veterans receiving CCT would demonstrate im-
provement on objective measures of neuropsychologi-
cal performance (WAIS-IV Digit Span, HVLT-R Learn-
ing, HVLT-R Memory, D-KEFS Letter Fluency, D-KEFS
Trails 4 Switching, D-KEFS Category Fluency Switch-
ing, WAIS-IV Digit Symbol Coding) and functional ca-
pacity (UPSA-Brief) (see Table 4). There were signifi-
cant 2-way interactions of time by group on WAIS-IV
Digit Span, the HVLT Learning, and D-KEFS Letter
Fluency, with Veterans in the CCT group demonstrat-
ing a significant increase in scores (ie, improved perfor-
mance) compared with those in the control condition.
There were trends for group by time interaction on the
HVLT-R Memory and UPSA-Brief, indicating improve-
ment in the CCT group relative to the UC group that did
not reach statistical significance. Interactions were not
significant on the D-KEFS Trails 4 Switching, D-KEFS
Category Fluency, or WAIS-IV Digit Symbol Coding.

DISCUSSION

The present randomized controlled trial supports
the efficacy of group-based CCT treatment for
OEF/OIF/OND Veterans with persistent self-reported
cognitive complaints associated with a history of mTBI.
Compared with those assigned to usual care, Veterans
who participated in CCT reported significantly fewer
cognitive and memory difficulties and greater use of
cognitive strategies. In addition, Veterans who partici-
pated in CCT demonstrated significant improvements
on neurocognitive tests of attention, learning, and exec-
utive functioning, 3 of the cognitive domains targeted in
CCT. Overall, these findings indicate that multimodal
training in compensatory cognitive strategies facilitates
behavioral change (ie, use of cognitive strategies) as well
as both subjective and objective improvements in tar-
geted cognitive domains (see Table 5).

In contrast, CCT for TBI was not associated with im-
provements on processing speed measures or executive
tasks that involved switching. This may be because we
did not include strategies in the CCT intervention that
were specifically designed to improve processing speed
or switching. Moreover, we encouraged participants to
avoid multitasking as a way to improve attention and
task completion in daily life, which is perhaps incon-
sistent with the requirements of a switching task. There
was a nonsignificant trend toward CCT being associated
with improvements on the UPSA-Brief, a performance-
based measure of everyday functioning that uses
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TABLE 4 Hierarchical linear modeling and RM ANOVA results of compensatory
cognitive training for traumatic brain injury compared with control (N = 119)a

HLM results for self-report measures
administered at baseline, 5, 10, and
15 wk: group by time interactions

Test
statistic df P

Partial η2,
week 10

Partial η2,
week 15

Cognitive symptom severity
PRMQ Total F = 5.71 3.89 .001 0.142 0.122
MSNQ Total F = 4.56 3.86 .005 0.067 0.091

Self-reported postconcussive symptom severity
NSI Total F = 2.35 3.90 .078 0.018 0.025

Compensatory strategy use
MCQ F = 2.46 3.89 .068 0.003 0.001
PCSS F = 6.59 3.91 <.001 0.163 0.134

Psychiatric symptom severity
BDI-II F = 2.03 3.93 .115 0.035 0.049
PCL-M F = 1.84 3.89 .146 0.021 0.049

Quality of life
SLS F = 1.78 3.89 .157 0.011 0.059

RM ANOVA results for objective measures
administered at baseline and 10 wk

Partial η2

Neuropsychological performance and functional
capacity

WAIS-IV Digit Span (attention) F = 4.31 1.86 .041 0.048
Hopkins Verbal Learning Test-R learning

(learning)
F = 4.96 1.86 .029 0.054

Hopkins Verbal Learning Test-R delayed recall
retention (memory)

F = 2.85 1.82 .095 0.034

D-KEFS Letter Fluency (executive functioning) F = 7.07 1.86 .009 0.076
D-KEFS Trails 4 Switching (executive

functioning)
F = 0.07 1.86 .789 0.001

D-KEFS Category Fluency Switching
(executive functioning)

F = 0.07 1.80 .795 0.001

WAIS-IV Digit Symbol Coding (processing
speed)

F = 0.01 1.86 .946 0.000

UCSD Performance-based Skills
Assessment—Brief

F = 3.67 1.93 .059 0.038

Abbreviations: BDI-II, Beck Depression Inventory-II; D-KEFS, Delis-Kaplan Executive Function System; MCQ, Memory Compensa-
tion Questionnaire; MSNQ, Multiple Sclerosis Neuropsychological Screening Questionnaire—Patient version; NSI, Neurobehavioral
Symptom Inventory; PCL-M, PTSD Checklist-Military Version; PCSS, Portland Cognitive Strategies Scale 2.0; PRMQ, Prospective-
Retrospective Memory Questionnaire; RM ANOVA, Repeated Measures Analysis of Variance; SLS, Satisfaction with Life Scale; UCSD,
University of California San Diego; WAIS-IV, Wechsler Adult Intelligence Scale—4th Edition.
aPartial η2 effect sizes: Small >0.01, medium >0.06, large >0.15.

TABLE 5 Mean objective cognitive outcomes by treatment group over time

CCT Control

N Baseline Week 10 N Baseline Week 10

HVLT-R Total Recall T Score 37 43.0 ± 10 50.6 ± 13 51 42.6 ± 12 44.7 ± 12
HVLT-R Retention T Score 33 42.6 ± 14 48.5 ± 12 51 46.6 ± 13 47.2 ± 12
Digital Span Total Standard Score 37 8.7 ± 3 10.16 ± 3 51 9.96 ± 3 10.3 ± 3
DKEFS Letter Fluency Scaled Score 37 9.96 ± 3 11.46 ± 3 51 10.47 ± 4 10.65 ± 3
Digit Symbol Coding Standard Score 37 8.5 ± 3 9.89 ± 2 51 8.49 ± 3 9.96 ± 8
DKEFS Trails-Condition 4 Scaled Score 37 9.3 ± 3 9.95 ± 3 51 9.84 ± 2 10.35 ± 2
UPSA-Brief Total Score 41 79.71 ± 1 86.83 ± 8 54 83.44 ± 10 86.47 ± 9
DKEFS Category Fluency Total Switching

Accuracy Scaled Score
35 11.20 ± 4 11.83 ± 3 47 10.11 ± 4 10.53 ± 3
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role-plays to evaluate financial and communication
skills; future studies should, therefore, evaluate whether
a CCT intervention that is modified to include targeted
training in everyday tasks could yield more robust effects
in this area. Likewise, although in session 2 the CCT
for TBI intervention included brief training in stress re-
duction techniques to manage physical and psychiatric
symptoms common in a TBI population (eg, progressive
muscle relaxation), the CCT for TBI intervention was
not associated with reduced symptoms on measures of
PTSD, depression, or physical symptoms. Future studies
should, therefore, evaluate whether a CCT intervention
that is modified to include more intensive and targeted
treatment of specific comorbidities could provide ad-
ditional benefit. For example, our group is currently
conducting a randomized controlled trial to evaluate
the efficacy of “Cognitively Augmented Behavioral Ac-
tivation for Comorbid TBI and PTSD,” a manualized
treatment that targets cognitive impairments using CCT
techniques, as well as PTSD symptoms using behavioral
activation techniques.

These results are consistent with previous literature
demonstrating that cognitive strategy training is effec-
tive with civilians following single events, such as stroke
or moderate to severe TBI,47,48 Veterans with a history
of mild to moderate TBI,18,19 as well as patients with
schizophrenia.27,49 Similar to previous studies show-
ing that Veterans return from combat with a variety
of medical and psychiatric comorbidities, particularly
PTSD, that may cause, exacerbate, or otherwise con-
tribute to cognitive impairments,12,13,15 our sample of
OEF/OIF/OND Veterans reported high rates of PTSD.
Thus, the present study indicates that CCT is efficacious
with a diverse population of Veterans with a history of
mTBI and a range of other risk factors that may be con-
tributing to their current cognitive difficulties.

As with all studies, this trial has several important
limitations to consider. Because our sample was limited
to OEF/OIF/OND Veterans with mTBI, it is unclear
whether the CCT for TBI intervention would be more
or less efficacious with Veterans with moderate to severe
TBI, noncombat Veterans, or non-Veterans. Similar to
the OEF/OIF/OND population seeking care at the par-
ticipating VA sites, our sample was predominantly male,
Caucasian, and relatively young; thus, we are unable to
evaluate whether results are generalizable to other more
diverse populations. Lack of participant blinding, partic-
ularly when paired with patient self-reported outcomes,
has the potential to bias results. Also, although assessors
were blind to the randomization status at baseline, they
were unblinded for the follow-up assessments. Future
research could address this limitation through compar-
ative effectiveness research utilizing an active treatment
control condition and through research designs that al-
low for preservation of participant and provider blinding
to treatment condition.

In summary, our study demonstrates the efficacy of
CCT for TBI, a manualized, group-based rehabilita-
tion intervention for OEF/OIF/OND combat Veter-
ans with a history of mTBI and other cognitive risk
factors. Group-based rehabilitation interventions are
highly attractive options for VA medical centers as
they capitalize on limited staff resources and can eas-
ily be integrated into the menu of mental health, pri-
mary care, or rehabilitation classes that a typical VA
medical center already provides. Although additional
comparative effectiveness research is warranted to fur-
ther examine the utility of cognitive rehabilitation for
this population, data from this study offer VA Med-
ical Centers a practical, low-cost outpatient treatment
option for OEF/OIF/OND Veterans with cognitive
impairments.
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