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Abstract—We aimed to determine whether group-based Cogni-
tive Strategy Training (CST) for combat veterans with mild cogni-
tive disorder and a history of traumatic brain injury (TBI) has 
significant posttreatment effects on self-reported compensatory 
strategy usage, functioning, and psychiatric symptoms. Partici-
pants included 21 veterans returning from conflicts in Iraq or 
Afghanistan with a diagnosis of Cognitive Disorder, Not Other-
wise Specified and a history of combat-related TBI. Participants 
attended 6- to 8-week structured CST groups designed to provide 
them training in and practice with a variety of compensatory cog-
nitive strategies, including day planner usage. Of the participants, 
16 completed pre- and posttreatment assessment measures. Fol-
lowing CST, participants reported significantly increased use of 
compensatory cognitive strategies and day planners; an increased 
perception that these strategies were useful to them; increased life 
satisfaction; and decreased depressive, memory, and cognitive 
symptom severity. Group-based CST is a promising intervention 
for veterans with mild cognitive disorder, and randomized con-
trolled trials are required to further evaluate its efficacy.
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postconcussive syndrome, posttraumatic stress disorder, trau-
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INTRODUCTION

Mild traumatic brain injury (mTBI) is a high-frequency
injury among combat veterans of the current conflicts in 
Iraq and Afghanistan (Operation Iraqi Freedom/Opera-
tion Enduring Freedom [OIF/OEF]) and has at times 
been described as the “signature injury” of the OIF/OEF 
conflicts [1]. Although modern combat body armor is 
highly effective in protecting combatants against poten-
tially fatal penetration wounds, helmets are insufficient to 
protect brain tissue against sudden acceleration/decelera-
tion injuries or the high- and low-pressure waves that 
accompany blast explosions [2–5]. Blast waves can 
injure brain tissue even in the absence of direct blast 
impact, obvious external injuries, or loss of conscious-
ness (LOC), putting combat veterans at increased risk for 
mTBI [4]. Estimated rates of mTBI among OIF/OEF 
combatants have varied, ranging from 12 to 15 percent in 
OIF/OEF veterans surveyed following their return home 
[6–7] and up to 59 percent in an at-risk group of injured 
OIF/OEF military personnel receiving trauma care at 
Walter Reed Army Medical Center, Washington, DC [8]. 
The majority of these injuries are due to explosions, par-
ticularly those from improvised explosive devices [9], 
but others are a result of blunt objects, bullets/shrapnel, 
motor vehicle crashes, air/water transport, or falls [7]. As 
a result, the Department of Veterans Affairs (VA) is faced 
with providing healthcare for increasing numbers of OIF/
OEF veterans who have experienced mTBI. 

Research from other populations suggests that, fol-
lowing mTBI, most symptoms resolve within weeks or 
months and only a minority of individuals evidence per-
sistent cognitive problems beyond several months [10–
14]. This literature, however, does not necessarily gener-
alize to OIF/OEF combatants, who may have experi-
enced repeated injuries over a relatively short time period 
(e.g., dozens of blast exposures across several months or 
years) in the context of chronic stress, danger, and other 
cognitive risk factors inherent to a wartime environment. 
Indeed, the only prospective cohort-controlled study 
comparing objective neuropsychological performance in 
military personnel at pre- versus postdeployment to Iraq 
found that deployment was associated with deficits in 
attention, verbal learning, and visual-spatial memory 
even after controlling for the effects of head injury, stress, 
and depression [15]. Another study found that 43.9 per-
cent of OIF/OEF veterans who reported combat-related 
LOC met criteria for posttraumatic stress disorder 

(PTSD), that soldiers with mTBI were more likely to 
report somatic symptoms as well as medical visits and 
missed workdays, and that PTSD and depression were 
important mediators of the relationship between mTBI 
and physical health problems in this population [6]. In a 
retrospective study of OIF/OEF veterans admitted to the 
four VA polytrauma rehabilitation centers, most veterans 
were found to have traumatic brain injury (TBI) and inju-
ries to several other body systems and organs, as well as 
associated pain; although TBI was associated with a 
unique pattern of injuries, blast exposure was not predic-
tive of functional outcomes [16]. Taken together, these 
studies demonstrate the complexity of risk factors that 
may combine to produce cognitive impairments in OIF/
OEF combat veterans. These complex presentations are 
especially concerning because cognitive and psychiatric 
dysfunction can interact to create more significant 
impairments in adaptive functioning than would be the 
case for either in isolation [17]. Such findings highlight 
an urgent need for interventions that effectively address 
the cognitive problems and unique concerns faced by 
returning OIF/OEF veterans.

Despite the obvious and growing need to rehabilitate 
our OIF/OEF veterans, no published studies to date evalu-
ate the efficacy of specific cognitive rehabilitation inter-
ventions for veterans with mTBI. Instead, cognitive 
rehabilitation research has primarily focused on civilian 
populations, typically following single events such as 
stroke or moderate to severe TBI. This research has been 
summarized in extensive literature reviews published by 
the European Federation of Neurological Societies [18] 
and the Brain Injury Special Interest Group of the Ameri-
can Congress of Rehabilitation Medicine [19]. In particu-
lar, these reviews conclude that cognitive rehabilitation is 
of significant benefit when compared with alternative 
treatments for TBI and other neurological disorders and 
that strategy training for attention deficits and mild memory
impairment and the use of memory aids are effective 
options.

More recently, several studies have evaluated inten-
sive rehabilitation programs for OIF/OEF veterans or 
Active Duty military personnel with moderate to severe 
TBI and complex polytrauma [16,20–21]. While these stud-
ies summarize important treatment models and outcomes 
for OIF/OEF veterans at this stage of care, it is not clear 
whether intensive multiweek inpatient interventions are 
feasible, affordable, or advisable for veterans with persis-
tent mild cognitive disorders and a history of mTBI or 
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whether less costly outpatient interventions could be effi-
cacious for this population.

The few studies that have examined the effectiveness 
of cognitive rehabilitation following mTBI have been 
limited to civilian populations. Several systematic 
reviews on this topic indicate that most trials are small or 
poorly designed [22–24]. They conclude that while many 
studies find that early education interventions are better 
than no treatment at all, little support exists for education 
following the acute stage. Moreover, research on the 
effectiveness of remediation approaches was deemed 
inconclusive in part because of diverse methodologies, 
samples, and interventions. In short, rehabilitation 
research for mTBI is in a very early stage and provides 
minimal guidance regarding appropriate interventions for 
growing numbers of OIF/OEF veterans with mild cogni-
tive disorders due to complex etiologies.

To address this clinical and empirical gap, we 
designed and piloted a group-based Cognitive Strategy 
Training (CST) treatment for OIF/OEF veterans with 
mild cognitive disorder and a history of combat-related 
TBI. The purposes of the pilot were to determine whether 
the intervention was feasible with this population (e.g., 
Would sufficient numbers of OIF/OEF veterans enroll in 
and attend the group? Would they be satisfied with the 
intervention? Could the intervention be smoothly inte-
grated into a typical outpatient VA medical center 
[VAMC] program of services?); to assess the appropriate 
structure, length, and duration of the intervention (e.g., 
Are six vs eight weekly 2-hour sessions clinically man-
ageable?); and to evaluate the relevance of and effect 
sizes associated with selected outcome measures. 
Because no similar outcome studies have been conducted 
with veteran populations, it was not clear, for example, 
whether CST would have a significant effect on reported 
cognitive complaints versus psychiatric symptoms versus 
other functional outcomes. Thus, we selected a relatively 
broad range of self-report outcome measures with the 
objective of informing future clinical trial designs 
through identification of appropriate outcome variables 
and their associated effect sizes.

Our pilot intervention draws from the theoretical lit-
erature on compensatory strategy training for other cog-
nitively impaired populations, a rehabilitation model that 
aims to teach individuals strategies that allow them to 
work around their cognitive deficits [25–28]. Consistent 
with this approach, our group-based CST treatment pro-
vided training in both internal strategies, such as visual 

imagery to facilitate verbal recall or formal problem-solving
strategies to compensate for executive dysfunction, and 
in external aids, such as advanced organizers and assis-
tive devices to promote completion of daily tasks. Our 
CST treatment also included graduated day planner train-
ing with a focus on using the day planner to compensate 
for memory and executive dysfunction as well as to 
schedule healthy lifestyle activities and routines (e.g., 
exercise, social activities, recreation). The present study 
reports on pilot outcome data from our group-based CST 
treatment. Our primary hypothesis was that, following 
CST, participants would report increased usage of com-
pensatory strategies in general, increased usage of day 
planners specifically, and an enhanced perception that 
these compensatory strategies were useful. We also con-
ducted secondary analyses to determine whether CST 
had significant effects on self-reported psychiatric symp-
tom severity, cognitive symptom severity, adaptive func-
tioning, and life satisfaction.

METHODS

Participants and Procedures
This pilot study reports on data collected from five 

separate CST treatment groups offered as a clinical ser-
vice to eligible veterans at the Portland VAMC (PVAMC) 
between October 2007 and September 2008. CST is a 
group-based cognitive rehabilitation treatment (see cur-
riculum described in “Design and Development of Cog-
nitive Strategies Training Treatment” section). During 
this period, we notified all providers within PVAMC’s 
Mental Health Division about the CST treatment groups 
by email and we reminded staff within the Neuropsychol-
ogy Clinic about the treatment groups at regular staff 
meetings. We also posted information about the CST 
treatment groups in the division’s schedule of mental 
health classes, which is distributed to mental health pro-
viders and available as requested to interested providers 
hospital-wide (e.g., primary care, rehabilitation, neurol-
ogy, and polytrauma clinics). Providers then referred eli-
gible patients to the CST treatment groups and investiga-
tors reviewed patient records to confirm clinical 
eligibility. Finally, investigators contacted eligible veterans
to confirm their interest and availability and to enroll 
them into the groups. Similar to other typical mental 
health treatment offerings, a variety of biases may have 
influenced whom providers referred to our CST groups 
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and who ultimately enrolled. For example, because refer-
rals were primarily from within the mental health divi-
sion, patients may have been more psychiatrically 
distressed or more motivated to participate in psychiatric, 
cognitive, or group treatments than a more general OIF/
OEF population.

OIF/OEF veterans were clinically eligible for CST 
treatment groups if record existed of an in-house or inde-
pendent provider neuropsychological examination docu-
menting a history of combat-related TBI (e.g., blast 
exposure, motor vehicle accidents, falls) as well as a cur-
rent Diagnostic and Statistical Manual of Mental Disor-
ders, 4th Edition (DSM-IV) diagnosis of Cognitive 
Disorder, Not Otherwise Specified [29]. Because mTBI 
and/or postconcussive syndromes have been inconsis-
tently classified in the literature according to a variety of 
disparate systems and because patient and provider 
reports of remote injury severity can be unreliable, for the 
purposes of this pilot study, participants were eligible for 
CST if a neuropsychological assessment in their record 
indicated that they previously sustained one or more 
combat-related head injuries and/or blast exposures and 
that they presented with persistent mild (rather than 
severe or nonexistent) cognitive disorder at the time of 
the study [30]. Although in most cases neuropsychologi-
cal assessments described injuries as “mild,” we used no 
formal or prospective TBI screening measures to verify 
these categorizations. Therefore, it is unclear to what 
extent moderate or severe head injuries may have been 
erroneously categorized as mild. Thus, we opted for 
broad inclusion criteria that might be typical across out-
patient VAMC settings. In other words, since it is often 
difficult, if not impossible, to definitively determine 
whether a veteran’s cognitive problems are due to a his-
tory of head injury versus other cognitive risk factors and 
since it is difficult to accurately assess the severity of a 
self-reported remote head injury, we opted to focus on 
whether a CST intervention was effective with a sample 
of OIF/OEF veterans with current mild cognitive disor-
der that might be due to a history of self-reported head 
injury and/or a complexity of other risk factors. Requir-
ing a prior neuropsychological assessment may have 
introduced additional selection biases (e.g., these patients 
may have been more inclined to report cognitive com-
plaints or a history of head injury to their referring pro-
viders or they may have been more willing to complete a 
lengthy neuropsychological assessment than a more gen-
eral OIF/OEF population), but it did allow us to confirm 

current cognitive difficulties in the mild range. Partici-
pants were no longer Active Duty and, thus, all injuries 
were relatively remote rather than acute.

Exclusion criteria included (1) meeting DSM-IV cri-
teria for current substance abuse or dependence and 
being substance abstinent for <30 days [29], (2) meeting 
DSM-IV criteria for any primary psychotic disorder [29], 
and (3) having auditory or visual impairments that would 
prevent meaningful participation in groups or benefit 
from targeted cognitive strategies.

We asked all group participants to complete pre- and 
posttreatment assessment measures as part of the clinical 
groups for individual and program evaluation purposes. 
We also gave participants the option of consenting to 
allow data from these outcome measures to be analyzed 
and disseminated in aggregate form for research purposes 
approved by the PVAMC Institutional Review Board. We 
included only data from consenting subjects in the 
present analysis, although only one participant from these 
groups declined to consent.

Design and Development of Cognitive Strategies 
Training Treatment

CST is a group-based cognitive rehabilitation treat-
ment designed to address the increasingly urgent needs of 
OIF/OEF combat veterans with mild cognitive disorder. 
We organized the CST curriculum into a series of mod-
ules that were semimanualized in the form of detailed 
class handouts. The first author (M. H.) and a cofacilita-
tor led all CST treatment groups. Although the modules 
and handouts were consistent across all five groups, we 
structured the curriculum for the first two groups across 
six weekly 2-hour sessions. One purpose of this pilot 
study was to assess the optimal length and duration of the 
intervention. Thus, based on feedback from members and 
facilitators of the first two treatment groups, the curricu-
lum for the third, fourth, and fifth treatment groups was 
structured across eight weekly 2-hour sessions. This 
allowed facilitators to reduce the pace at which the infor-
mation was presented. Feedback from participants and 
facilitators suggested the eight-session groups were gen-
erally more manageable, allowed for enhanced discus-
sion and clarification of course material, and were 
therefore preferred over the six-session groups.

The CST treatment groups consisted of interactive 
didactic presentations, in-class discussions, and activities 
that introduced participants to a variety of cognitive strate-
gies (e.g., acronyms or visual imagery to assist with 
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memory, mindfulness exercises to focus attention, 
removing environmental distractions to improve concen-
tration) and external aids (e.g., timers, visual reminders, 
day planners). Didactics and exercises focused on the fol-
lowing important modules related to the management of 
and compensation for symptoms associated with mild 
cognitive disorder: (1) course overview and psychoedu-
cation, (2) lifestyle strategies, (3) organizational strate-
gies—routines and prioritization, (4) attention strategies, 
(5) memory strategies, and (6) goal planning and problem 
solving strategies. We generally sequenced the curricu-
lum from simple to more complex skills, with cumulative 
review provided. We delivered CST so that the facilitator 
first presented each skill or strategy, then modeled and 
practiced it through class activities. Participants then 
practiced skills at home in their daily lives and, finally, 
discussed them at subsequent sessions so that a range of 
applications and examples could be reviewed and correc-
tive feedback could be provided. Thus, each session had 
the following general structure:
1. Home exercise review—feedback and generalization 

of skills.
2. Interactive didactics—presentation of new information 

and strategies.
3. Class activities and discussion—strategy modeling and 

practice.
4. Home exercise assignment—strategy application to 

daily life.
All sessions also included one 10- to 15-minute break 

after approximately 1 hour, as well as 2- to 5-minute 
breaks as needed every 20 to 30 minutes. To the extent 
possible, we offered individual or small-group make-up 
sessions to participants who missed group treatment ses-
sions following reasonable occurrences (e.g., illness, out 
of town). Table 1 summarizes the CST curriculum and 
lists the relevant concepts, strategies, class activities, and 
home exercises addressed in each module.

We gave all participants detailed class handouts sum-
marizing session content, a binder in which to store the 
class handouts and home exercises, and a comprehensive 
day planner system prescribed as an assistive device at no 
cost. We intended day planners to help participants com-
pensate for memory problems (e.g., to-do lists, calendars 
for appointments, pages for note-taking) as well as execu-
tive problems (e.g., a page finder that serves as a daily 
reminder of major life priorities, a daily page layout that 
facilitates a system for prioritizing tasks and structuring 
participant’s day according to priorities). Participants 
received extensive graduated training in and practice 

with their day planners across sessions (i.e., introduction 
to and practice with one or two elements per week), with 
a particular focus on how the day planners could facili-
tate their use of the other compensatory strategies taught 
in class that week (e.g., writing down important informa-
tion for later reference, breaking tasks down into smaller 
steps, prioritizing healthy habits and other important life 
goals, using and storing worksheets to aid with goal plan-
ning and problem solving). For this particular interven-
tion, we selected the Franklin Covey® (West Valley City, 
Utah) day planner system because of its flexible and cus-
tomizable features (e.g., three-ring leather-bound case 
with pockets for money, cards, and pencils; removable 
page finder with inserts for listing important life priori-
ties and roles; monthly calendars and tabs; two-page 
insert per date with prioritized daily task list, appoint-
ment schedule, and blank daily notes page; customizable 
tabs for storage of information by topic, project, or goal; 
and alphabetized tabs for storage of phone numbers and 
contact information). We encouraged participants to 
bring their class binders and day planners to each treat-
ment session.

Pre- and Posttreatment Assessment Measures
Consenting participants completed a battery of ques-

tionnaires before and after the CST intervention. We used 
the same set of questionnaires, with some items reworded 
as appropriate to time of administration, for both the pre- 
and posttreatment assessments. We administered the pre-
treatment assessment battery during the first session or 
assigned it as a home exercise to return at the second ses-
sion. For participants in the six-session treatment groups, 
participants completed posttreatment assessments during 
the final session or returned them by mail. For partici-
pants in the eight-session treatment groups, we assigned 
posttreatment assessments as a home exercise following 
the seventh session to return at the final session. We 
designed pre- and posttreatment assessment batteries to 
assess psychiatric symptom severity, cognitive symptom 
severity, adaptive functioning and life satisfaction, and 
cognitive compensation, including both the frequency and 
usefulness of cognitive strategy implementation.

Primary Outcome Measures

Cognitive Compensation—Frequency and Perceived 
Usefulness of Strategy Implementation
  • Memory Compensation Questionnaire (MCQ) [31]. 

This scale asks participants to rate the extent to which 
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Table 1. 
Summary of Portland, Oregon, group-based Cognitive Strategy Training treatment.

Cognitive Strategy 
Training

Concepts Strategies Class Activities Home Exercises

Psychoeducation* The brain is complex 
and controls a range 
of functions including 
cognition, emotion, 
movement, drives, and 
regulatory functions.
The basic definition 
and mechanisms of 
traumatic brain injury 
and postconcussive 
syndrome.
The basic definition 
of cognitive disorder 
and discussion of the 
full range of related 
risk factors.

Define internal strate-
gies and external aids. 
Provide examples.

Perform introductions: 
As an example of 
internal strategies, 
ask participants to 
introduce them-
selves with their 
name and a catchy 
phrase to help partic-
ipants remember 
them (e.g., “Marilyn 
Marathon”). Also, 
have participants 
visualize the catchy 
phrase that describes 
each person (e.g., 
Marilyn running).
Review course 
overview.
Review day planners 
and class binders. 
Emphasize that the 
day planner is an 
example of an exter-
nal aid.

Identify a routine 
“home” for most 
important personal 
items—wallet, cell 
phone, keys, day 
planner, and class 
binder.
Identify class goals.

Lifestyle Strategies Individuals with cogni-
tive disorders need to 
give their bodies and 
brains optimal condi-
tions to function well.

Avoid additional head 
injuries.
Minimize intake of 
and contact with sub-
stances (alcohol, caf-
feine, toxic fumes) 
that interfere with 
brain healing and 
function.
Consume a healthy 
diet with plenty of 
water.
Exercise the body and 
mind.
Attend to sleep 
hygiene.
Find some time to 
relax and have fun 
every day.
Practice good pacing, 
take breaks, and learn 
limits. Stop activities 
before wearing out.

Write down three to 
four life priorities on 
page finder/book-
mark in day planner 
to give a visual 
reminder of what is 
most important to 
spend time on in life. 
Are you prioritizing 
your health and life-
style strategies?
Highlight two to 
three lifestyle strate-
gies summarized in 
the class handouts to 
practice more often 
in daily life.
Practice scheduling 
one of these lifestyle 
strategies into each 
day in day planner 
for the coming week.

Practice referring to 
day planner at least 
three times per day. 
Use day planner as 
reminder to do the 
lifestyle strategies 
scheduled this week.
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Cognitive Strategy 
Training

Concepts Strategies Class Activities Home Exercises

Organizational Strate-
gies: Routines and 
Prioritization

Routines reduce risk of 
error, require less 
energy, ensure that 
important tasks and 
goals are attended to, 
and help manage prob-
lems with mood, anxi-
ety, and cognition. 
Routines can involve 
a regular time, space, 
and/or method for 
doing an activity.
Immediacy vs impor-
tance—we often pri-
oritize an activity 
because it is happen-
ing now or has a 
deadline, so it feels 
urgent. However, 
many of the most 
important activities in 
life (e.g., prevention, 
exercise, relation-
ships, planning, self-
care, and pleasure) 
have no deadlines.

Build routines to help 
attend to mundane 
tasks (e.g., getting 
ready in the morning, 
taking medications), 
important life goals 
and priorities (e.g., 
exercise schedule, 
designated family 
day), or seasonal 
events (e.g., anniver-
sary dinner, annual 
yard raking day).
Use to-do lists to 
brainstorm and prior-
itize daily and 
monthly activities.
Use day planners and 
calendars to help 
organize time and 
develop routines.
Schedule time for the 
most important activi-
ties and life priorities 
first. Don’t sweat the 
small stuff.

Read a parable about 
filling a bucket first 
with large rocks, then 
with pebbles, then 
sand, and finally 
water, noting that if 
done in reverse, the 
rocks would never 
fit. The principle is to 
schedule the impor-
tant things in life 
first.
Use a 2 × 2 table to 
categorize a list of 
activities, first as 
“Important vs Not 
Important,” then as 
“Immediate vs Not 
Immediate.” Discuss 
the extent to which 
time is allotted in life 
for the items classi-
fied in the “Important/ 
Not Immediate” 
quadrant.
Practice using the to-
do lists in day plan-
ner to brainstorm any 
activities wanted for 
tomorrow. Then pri-
oritize them numeri-
cally, keeping in 
mind the life priori-
ties listed on the page 
finder. The facilitator 
can demonstrate an 
example of this on 
the board.

Practice using the prior-
atized to-do lists, 
appointment sched-
ules, and monthly 
calendars in day 
planner three or 
more times per day 
to help structure 
each day. Try to allot 
enough time for the 
most important 
activities, and don’t 
be afraid to move 
unimportant items to 
future days.
Use day planner to 
track appointments 
as they are scheduled.

Attention Strategies There are increasingly 
difficult levels of 
attention ranging 
from simple focused 
attention to sustained 
attention to selective, 
alternate, and divided 
attention.
Higher levels of 
attention require more 
energy and increase 

Minimize internal dis-
tractions by attending 
to bodily needs 
before a task. Use 
mindfulness exer-
cises to focus atten-
tion and minimize 
distracting thoughts 
or intrusive emotions.
Minimize external dis-
tractions. Find a quiet 

Practice one or several 
mindfulness/breath-
ing exercises in class.
Discuss how each 
attention strategy 
serves to bring a task 
down to a lower level 
of attention.
Highlight two or three 
attention strategies 
from class handouts

Use day planner and/or 
another visual 
reminder to help 
practice the attention 
strategies highlighted 
several times per day 
this week.
Identify one challeng-
ing yet important 
activity to do this 
week.

Table 1. (cont)
Summary of Portland, Oregon, group-based Cognitive Strategy Training treatment.
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Cognitive Strategy 
Training

Concepts Strategies Class Activities Home Exercises

Attention Strategies 
(cont)

the chance of error.
Attention strategies 
attempt to structure a 
task or situation so 
that it requires lower 
levels of attention. 

space to work in. Use 
ear plugs or a fan to 
drown out noise.
Avoid multitasking. 
Avoid interruptions. 
Use a “Do Not Dis-
turb” sign, or ask oth-
ers not to interrupt.
Break tasks down 
into short, manage-
able steps. Take short 
breaks in between 
steps. Hang the list of 
steps in clear view to 
keep on track.
Use a timer and/or 
day planner to help 
periodically evaluate 
task pace.

to practice more 
often in life.

Try breaking the task 
down into steps, and 
practice taking breaks 
in between each step.

Memory Strategies Memory is the ability to 
store and retrieve 
information. There 
are different levels of 
memory ranging from 
sensory to short-term 
to long-term memory.
Attention helps move 
information from sen-
sory to short-term 
memory. Active mem-
ory strategies help 
organize information 
so that it is easier to 
retrieve later. They 
help move informa-
tion from short-term 
to long-term memory.
Active memory strat-
egies require time and 
energy. Because not 
all information is 
important to store in 
long-term memory 
and because time and 
energy are limited, it is 
better to use external 
aids to help track 
short-term details 
only (e.g., appoint-
ments, telephone 

Work with information 
in multiple modali-
ties—listen, read, 
write, draw, act out, 
or experience it.
Process information 
at higher levels of 
thought—reorganize 
the information into 
meaningful chunks 
or categories, dis-
cuss it with someone, 
teach it to someone, 
do something cre-
ative with it.
Turn the information 
into something more 
memorable—mne-
monics, catchy 
phrases, jokes, songs, 
stories, or rhymes.
Turn the information 
into visual images—
draw pictures of it, 
imagine it as a movie 
or visual story, make 
charts or graphs of it.
Use day planners, 
PDAs, calendars, and 
to-do lists.
Write important

Review four lists of 
words, one at a time. 
Listen to the first list 
and immediately 
write down as many 
words as recalled. 
Read the second list 
individually and 
immediately write 
down as many words 
as recalled. Orga-
nize the third list of 
words into catego-
ries and then turn the 
items and categories 
into a mnemonic 
before recall. Draw 
the fourth list of 
words into a picture 
or visual story before 
recall. Discuss 
which modalities 
and strategies 
worked best.
Highlight two or three 
memory strategies on 
class handouts to 
practice more often 
in life.
Label tabs in day 
planner behind 

Use day planner and/or 
another visual 
reminder to help 
practice the high-
lighted active mem-
ory strategies several 
times per day.
Practice using a 
timer or alarm each 
day to help remem-
ber to do something 
important.
Practice using the 
daily note pages in 
day planner to jot 
down important 
information through-
out each day (e.g., 
directions to an 
appointment). Store 
information to refer 
to regularly behind 
the labeled tabs in 
day planner.

Table 1. (cont)
Summary of Portland, Oregon, group-based Cognitive Strategy Training treatment.



51

HUCKANS et al. Pilot study of Cognitive Strategy Training
Cognitive Strategy 
Training

Concepts Strategies Class Activities Home Exercises

Memory Strategies 
(cont)

numbers, grocery 
lists). 

information down for 
later reference and 
store/file notes in an 
organized manner.
Use timers, alarms, 
automated prompts 
voice recorders, and 
navigational devices. 

which important 
information can be 
stored by project, 
goal, or activity (e.g., 
finances, grocery, 
health, work, home 
repair, recreation, 
addresses/contact 
numbers).

—

Planning and Problem- 
Solving Strategies

Long-term problems, 
goals, and projects 
often appear over-
whelming, but plan-
ning worksheets can 
be used to get started, 
break the goal down 
into manageable 
steps, and keep on 
track.

Schedule time to plan.
Define goal, project, 
or problem. Exam-
ples could include 
addressing a relation-
ship or health con-
cern or working 
toward a new career.
Brainstorm many 
small steps that 
might address goal.
Prioritize several of 
these items as “next 
steps” based on 
importance, feasibil-
ity, and/or a logical 
sequence.
Begin using day 
planner to schedule a 
few of these steps at 
a time.
Consider developing 
a routine time, place, 
or method to work 
toward goal.
Schedule time to plan 
again. Periodically 
reevaluate progress 
toward goal, and then 
rebrainstorm, reprior-
itize, and reschedule 
as needed. Stay flexi-
ble and revise plans 
and goals periodically.

Practice using a plan-
ning worksheet in 
class toward an 
important life prob-
lem or goal. The 
facilitator can also 
demonstrate an 
example of this on 
the board.
Label a tab in day 
planner devoted to 
this goal. Store the 
worksheet in that 
section for later ref-
erence and planning.

Practice using a plan-
ning worksheet 
toward a different life 
goal or problem. 
Evaluate the progress 
made toward origi-
nal class goals. What 
are the most impor-
tant changes made? 
Identify one or two 
cognitive problems 
that still need to be 
addressed.

Review and 
Integration†

Class binder and hand-
outs are a toolbox of 
strategies that can be 
used to compensate for 
cognitive problems. 

— Review lifestyle, atten-
tion, and memory 
strategies using 
handouts that briefly 
summarize each

—

Table 1. (cont)
Summary of Portland, Oregon, group-based Cognitive Strategy Training treatment.
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they use various strategies to improve memory and 
organization performance relevant to daily living. 
Each item is rated on a 5-point scale (0–4), with 
higher scores indicating greater use of memory com-
pensation strategies. We selected this scale as our pri-
mary outcome measure because it has been previously 
validated for use with cognitively impaired popula-
tions [31].

  • Frequency of Cognitive Strategy Usage Scale 
(FCSUS). We designed this scale for use in this study, 
and it asks participants to rate how often they use each 
compensatory strategy or aid listed on the measure. 
Each item is rated on a 4-point scale (0–3), with 
greater scores reflecting higher frequency of use. 
Appendix 1 (available online only) includes the scale 
items. Although we intended this scale to measure a 
similar construct as the MCQ, we worded items to 
more specifically target the unique set of strategies 

that we focused on in our CST intervention (e.g., item 
10, use of day planners and calendars). Thus, we 
hypothesized that effect sizes would be larger with 
relation to the FCSUS than the MCQ, which was not 
specifically tailored to our intervention.

  • Usefulness of Cognitive Strategies Scale (UCSS). We 
designed this scale for use in this study, and it asks 
participants to rate how useful they find each strategy 
or aid listed on the measure. Each item is rated on a
3-point scale (0–2), with greater scores reflecting 
greater usefulness. Appendix 2 (available online 
only) includes the scale items. Unlike the MCQ and 
the FCSUS, which focus on frequency of use, we 
intended this scale to assess participants’ attitudes 
toward the specific set of strategies focused on in our 
CST intervention.

  • Cognitive Strategies Training Class Evaluation 
(CSTCE). We designed this evaluation form for use in 

Cognitive Strategy 
Training

Concepts Strategies Class Activities Home Exercises

Review and 
Integration† (cont)

Each strategy requires 
practice and may not 
work the first time or 
for all problems. It is 
also normal to forget 
to use strategies after 
a period, so review 
them periodically. If 
cognitive problems 
become more preva-
lent, reread handouts 
and select one or sev-
eral tools to help 
address concerns. 
Also, consult with 
healthcare providers 
or trusted others. 

— module in a new way.
Use active memory 
strategies during the 
review to consoli-
date the information. 
For example, draw a 
picture of each life-
style strategy and 
then turn the atten-
tion strategies into a 
song, story, or 
rhyme.‡

Name and describe 
one or two cognitive 
strategies found to be 
most useful.
Use a planning work-
sheet to develop a 
plan to work on 
remaining cognitive 
problems after the 
class is over.‡

Say good-byes.

—

*Participants can optionally bring family member, friend, or support person to attend psychoeducation session.
†Participants can optionally bring family member, friend, or support person to attend review section of final class.
‡Not offered consistently to all groups. However, all other concepts, strategies, class activities, and home exercises listed in this chart were offered to all participants 

in all groups.
PDA = personal digital assistant.

Table 1. (cont)
Summary of Portland, Oregon, group-based Cognitive Strategy Training treatment.
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this study. We intended scale items to be analyzed 
separately, and Appendix 3 (available online only) 
includes the scale items. While we primarily designed 
the FCSUS and UCSS for generation of total scale 
scores, we included CSTCE items in this pilot to 
determine if single items were sufficient for meas-
urement of similar constructs (i.e., frequency and use-
fulness of strategy usage) in future studies or if longer 
scales like the MCQ, FCSUS, and UCSS would be 
necessary to generate enough variability and power to 
detect effects.

Related Planned Primary Analyses
Our primary hypothesis was that, following CST, 

participants would report increased use of compensatory 
strategies in general (MCQ mean scale score, FCSUS 
mean scale score, CSTCE mean item 4 score), increased 
use of day planners specifically (FCSUS mean item 10 
score), and an enhanced perception that these compensa-
tory strategies were useful (UCSS mean scale score, 
UCSS mean item 10 score, CSTCE mean item 2–3 
scores).

Secondary Outcome Measures

Psychiatric Symptom Severity
  • PTSD Checklist–Civilian Version (PCL-C) [32]. The 

PCL-C is a 17-item self-report questionnaire assess-
ing PTSD symptom severity. Each item is rated on a 
5-point scale (1–5), with higher scores indicating 
greater severity of PTSD symptoms.

  • Beck Depression Inventory–Second Edition (BDI-II) 
[33]. This is a 21-item depressive symptom inventory. 
Each item is rated on a 4-point scale (0–3), with 
higher scores reflecting greater symptom severity.

  • Severity of Dependence Scale (SDS) [34]. This brief 
5-item questionnaire assesses severity of substance 
abuse and dependence. Each item is rated on a 4-point 
scale (0–3), with higher scores reflecting greater 
degree of dependence.

Cognitive Symptom Severity
  • Multiple Sclerosis Neuropsychological Screening 

Questionnaire–Patient (MSNQ) [35]. This brief 15-item
measure asks participants to rate the degree to which 
they are having various problems related primarily to 
attention and organization. Although designed and 
validated for use with patients diagnosed with multi-

ple sclerosis, the problems addressed by this question-
naire are similar to those experienced by mTBI 
patients. Each item is rated on a 5-point scale (0–4), with
higher scores reflecting greater levels of impairment.

  • Prospective-Retrospective Memory Questionnaire 
(PRMQ) [36]. This brief 16-item measure asks partici-
pants to rate the frequency with which they are having 
problems with various aspects of everyday memory 
functioning. Each item is rated on a 5-point scale (1–
5), with higher scores reflecting greater levels of 
memory impairment.

Adaptive Functioning and Life Satisfaction
  • Community Integration Questionnaire (CIQ) [37]. 

This measure assesses participation in community and 
social activities. Each of the first 11 item responses is 
given a score ranging from 0 to 2, while the last three 
items are combined to obtain an item score that ranges 
from 0 to 5. Higher scores reflect greater functional 
independence and community integration.

  • Satisfaction with Life Scale (SLS) [38]. This is a brief 
5-item quality-of-life measure. Each item is rated on a 
7-point scale, with higher scores reflecting greater
satisfaction.

  • TBI Self-Efficacy Scale (TBI SES). We designed this 
scale for use in this study, and it asks participants to 
rate how capable they are of managing symptoms 
related to TBI. Each item is rated on an 11-point scale 
(0–10), with higher scores reflecting a greater sense of 
self-efficacy. Appendix 4 (available online only) includes
the scale items.

Related Planned Secondary Analyses
We conducted secondary analyses to determine 

whether CST had significant effects on self-reported psy-
chiatric symptom severity (PCL-C, BDI-II, and SDS 
mean scale scores), cognitive symptom severity (MSNQ 
and PRMQ mean scale scores), adaptive functioning 
(CIQ mean scale score), life satisfaction (SLS mean scale 
score), and self-efficacy (TBI SES mean scale score).

RESULTS

Participant Demographics and Characteristics
Twenty-one veterans consented to participate and 

completed pretreatment assessments. Of the participants, 
16 (76.2%) completed posttreatment assessments. Of the 
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five participants who did not complete posttreatment 
assessments, one dropped out after two sessions because 
he moved and four completed the CST treatment group 
but did not return a completed posttreatment assessment. 
Compared with those who completed posttreatment 
assessments, those who did not complete posttreatment 
assessments attended fewer CST sessions (90% vs 62%). 
All participants were men, with 32.8 ± 12.7 months (mean ±
standard deviation [SD]) since their most recent TBI. We 
included only data from veterans completing both pre- 
and posttreatment assessments in subsequent analyses, 
and Table 2 summarizes their baseline demographics and 
characteristics.

Class Attendance and Satisfaction
In the subset of participants who completed posttreat-

ment assessments, attendance rates were high. Partici-
pants attended an average of 80 percent of all group 
treatment sessions and 90 percent of all sessions after 
including individual and small group make-up sessions. 
Participants were highly satisfied with the CST treatment 
(CSTCE posttreatment assessment mean ± SD item 5 
score = 8.69/10 ± 1.4), and they rated the treatment as 
highly useful (CSTCE posttreatment assessment mean ± 
SD item 1 score = 7.81/10 ± 1.1). In the posttreatment 
assessments, we asked participants what was most helpful
about the treatment. The following written responses
capture participants’ reactions to the CST treatment:

  • “I found the daily planner unbelievably helpful and 
tied it with strategies very fluidly.”

  • “Identifying strategies to cope with memory. I enjoyed
[the] group setting. I felt more comfortable knowing 
I’m not the only one dealing with cognitive issues.”

  • “Helping me to become better organized and make 
use of external aids more efficiently.”

  • “Learning to group things together to be able to get to 
them later.”

  • “Like me, everyone needs a start. This was mine. This 
class gave me idea[s]—using a [digital] recorder to 
record information will probably be something I use a 
lot. I have a bad memory and now I can always go 
back and practice methods taught in this class.”

Outcomes
Table 3 summarizes paired-samples t-tests we used 

to evaluate the effect of our CST group treatment on par-
ticipants’ self-reported outcomes. We set alpha for signifi-
cance at 0.05. We estimated effect sizes using Cohen’s d.

Primary Hypotheses–Cognitive Compensation
Following CST, participants reported significantly 

increased use of compensatory strategies in general 
(MCQ mean scale score), in their combined use of the 
specific compensatory cognitive strategies presented in 
class (FCSUS mean scale score), and in their specific use 
of day planners (FCSUS mean item 10 score). At post-
treatment, participants also perceived the following to be 
significantly more useful to them in their daily lives: the 
specific compensatory cognitive strategies presented in 
class (UCSS mean scale score), internal cognitive strate-
gies in general (CSTCE mean item 2 score), external cog-
nitive aids in general (CSTCE mean item 3 score), and 
day planners specifically (UCSS mean item 10 score).

Secondary Analyses
Psychiatric symptom severity. Participants reported 

clinically significant levels of PTSD (PCL-C) and depres-
sive symptomotology (BDI-II), with mean depressive 
severity falling in the moderate range at baseline, and aver-
age PTSD scores falling above the recommended cutoffs 
for clinically significant PTSD. Following CST, partici-
pants reported significantly lower levels of depressive 
symptoms (BDI-II). Participants did not report high levels 
of substance use and dependence (SDS) at pre- or post-
treatment, and we found no significant change in reported 
PTSD symptom severity following CST.

Table 2.
Demographic and baseline characteristics of veterans completing 
group-based Cognitive Strategy Training treatment (n = 16).

Characteristic
Posttreatment

Assessment
Demographics

Age (years, mean ± SD) 33.8 ± 8.4
Male, n (%) 16 (100)
Caucasian, n (%) 13 (81)
Education (years, mean ± SD) 13.3 ± 1.7

Baseline Characteristics
Months since TBI (mean ± SD) 33.8 ± 12.2
Psychotropic medications dur-

ing treatment period, n (%)
13 (81)

Mental health services during 
treatment period, n (%)

14 (87)

Speech therapy during treat-
ment period, n (%)

3 (19)

Group Attendance (mean % of 
classes attended ± SD)

90.0 ± 12.3

SD = standard deviation, TBI = traumatic brain injury.
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Table 3.
Effect of group-based Cognitive Strategy Training on self-reported symptoms, functioning, and compensatory strategy use (n = 16).

Effect
Pretreatment 

Assessment Score
Posttreatment 

Assessment Score
df t p-Value

Effect Size
Cohen’s d

Class Satisfaction
Overall usefulness of class 

(Appendix 3* [mean item 1 
score ± SD])

— 7.81 ± 1.11 — — — —

Overall satisfaction with class 
(Appendix 3* [mean item 5 
score ± SD])

— 8.69 ± 1.40 — — — —

Cognitive Compensation—
Frequency of Strategy Use
MCQ 116.56 ± 24.67 128.25 ± 20.07 15 –2.57 0.021 0.54
Frequency of specific strategy use 

(Appendix 1* [mean scale 
score ± SD])

22.00 ± 12.60 41.04 ± 8.19 11 –5.06 0.000 1.87

Overall use of strategies and aids 
(Appendix 3* [mean item 4 
score ± SD])

6.56 ± 2.31 7.25 ± 2.14 15 –1.03 0.32 0.32

Cognitive Compensation—
Perceived Usefulness of Strategies
Combined usefulness of 

specific strategies (Appendix 2* 
[mean scale score ± SD])

17.08 ± 7.56 28.58 ± 3.58 11 –5.66 0.000 2.03

Overall usefulness of cognitive 
strategies (Appendix 3* [mean 
item 2 score ± SD])

6.25 ± 1.88 7.94 ± 1.34 15 –3.45 0.004 1.07

Overall usefulness of external aids 
(Appendix 3* [mean item 3 
score ± SD])

7.27 ± 1.98 9.00 ± 1.20 15 –4.38 0.001 1.10

Cognitive Compensation—Day Plan-
ner Use and Usefulness
Frequency of day planner use 

(Appendix 1* [mean item 10 
score ± SD])

1.58 ± 1.44 2.75 ± 0.62 11 –2.3 0.041 3.81

Usefulness of day planners 
(Appendix 2* [mean item 10 
score ± SD])

1.25 ± 0.62 2.00 ± 0.00 11 –4.18 0.002 1.78

Psychiatric Symptom Severity
BDI-II 25.94 ± 12.79 22.25 ± 13.20 15 2.86 0.012 0.14
PCL-C 58.81 ± 15.21 55.16 ± 13.10 15 1.695 0.111 0.27
SDS 1.06 ± 2.96 0.69 ± 1.74 15 0.972 0.347 0.16

Cognitive Symptom Severity
MSNQ 41.5 ± 10.12 36.19 ± 9.03 15 2.34 0.034 0.57
PRMQ 57.31 ± 10.92 52.56 ± 11.71 15 3.01 0.009 0.43

Adaptive Functioning and 
Satisfaction with Life
CIQ 13.67 ± 3.42 14.41 ± 3.02 15 –1.26 0.227 0.24
SLS 16.75 ± 6.70 19.00 ± 7.29 15 –2.25 0.040 0.33
TBI SES (Appendix 4*) 23.56 ± 12.44 29.38 ± 15.97 15 –1.84 0.085 0.11

Note: Data expressed as mean total score ± SD unless otherwise noted. p-Values reflect differences between pretreatment and posttreatment assessment scores based 
on paired t-tests.
*Available online only.
BDI-II = Beck Depression Inventory–Second Edition, CIQ = Community Integration Questionnaire, df = degrees of freedom, MCQ = Memory Compensation 
Questionnaire, MSNQ = Multiple Sclerosis Neuropsychological Screening Questionnaire, PCL-C = Posttraumatic Stress Disorder Checklist–Civilian, PRMQ =
Prospective-Retrospective Memory Questionnaire, SD = standard deviation, SDS = Substance Dependence Severity Scale, SLS = Satisfaction with Life Scale, TBI 
SES = Traumatic Brain Injury Self Efficacy Scale.
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Cognitive Symptom Severity. Participants reported 
significantly lower levels of memory (MSNQ) and over-
all cognitive impairment (PRMQ) following CST.

Adaptive Functioning and Life Satisfaction. Most 
participants reported high levels of independence and 
integration at baseline, and they reported no significant 
changes in community integration levels (CIQ) following 
CST. Participants reported a significant increase in life sat-
isfaction following CST (SLS). Although we found a trend 
toward participants reporting a higher level of TBI-related 
self-efficacy (TBI SES) following CST, the difference 
between pre- and posttreatment levels did not reach sta-
tistical significance.

DISCUSSION

The present study indicates that group-based CST 
treatment is associated with promising outcomes in OIF/
OEF veterans with persistent mild cognitive impairments 
and a history of combat-related TBI. Compared with 
baseline pretreatment levels, our sample of OIF/OEF vet-
erans reported significantly increased use and perceived 
usefulness of cognitive compensation aids and strategies, 
reduced depression and cognitive symptom severity, and 
increased life satisfaction following CST. Thus, follow-
ing 6 to 8 weeks of group-based CST, our veterans used 
the compensatory strategies taught in the class and felt 
these strategies were useful to them in their daily lives.

We found these preliminary results consistent with 
previous literature demonstrating that strategy training is 
effective with civilians following single events such as 
stroke or moderate to severe TBI [18–19] as well as with 
patients with schizophrenia [25,27–28]. The present 
study, however, indicates that CST may also be effica-
cious with a diverse population of veterans with mild 
cognitive disorders due to poorly understood and com-
plex etiologies. Indeed, OIF/OEF veterans frequently 
report repeated blast exposures, motor vehicle accidents, 
falls, and/or other head injuries that might be character-
ized as mTBI, all occurring in the wartime context of 
chronic stress and life-threatening danger, prolonged 
sleep deprivation, and other environmental challenges 
that can contribute to cognitive sequelae [4,15]. These 
veterans also return from combat with a variety of medi-
cal and psychiatric comorbidities, particularly PTSD, that 

may cause, exaggerate, or otherwise contribute to cogni-
tive impairments [6]. Researchers are therefore faced 
with the important challenge of teasing apart the various 
mechanisms that may lead to cognitive dysfunction in 
combat veterans, once again raising the historical contro-
versy regarding the diagnostic validity of persistent post-
concussive syndrome and mTBI [30]. Despite diagnostic 
and etiological ambiguity, VA healthcare providers need 
to know what interventions will help their increasing 
caseloads of OIF/OEF veterans with cognitive difficul-
ties. Although the present study design does not allow us 
to differentiate between the cognitive effect of various 
types of combat-related risk factors (e.g., blast exposure 
vs PTSD), it instead suggests that group-based CST treat-
ment can be efficacious with a typical OIF/OEF veteran 
population presenting with mild cognitive impairments, a 
history of TBI, and a diverse range of other cognitive risk 
factors.

Group-based rehabilitation interventions are highly 
attractive options for VAMCs because they capitalize on 
limited staff resources and can be integrated into the 
menu of mental health and rehabilitation classes that a 
typical VAMC already provides. Data from this study, 
therefore, provide VAMCs with a practical outpatient 
treatment option for growing numbers of OIF/OEF veterans.
Our group-based CST treatment proved feasible to 
deliver, had high group attendance, and resulted in highly 
satisfied participants.

The reduction in depressive symptoms and increase 
in life satisfaction in our OIF/OEF sample is noteworthy 
given that our treatment focused on compensatory cogni-
tive strategies rather than targeting the emotional difficul-
ties that often co-occur with TBI. However, these findings
should be interpreted cautiously because average post-
treatment levels of both depressive and PTSD symptom 
severity remained in clinically significant ranges. Never-
theless, it is possible, for example, that greater use of 
cognitive compensation strategies contributed to increases
in self-efficacy and hopefulness. Alternatively, our CST 
treatment focused one session on lifestyle strategies, 
including healthy diet, exercise, minimizing alcohol and 
caffeine intake, sleep hygiene, attending to important 
relationships, taking frequent breaks, and finding time to 
relax each day. We then used day planners to structure 
these activities into each veteran’s daily life and to facilitate
routines that addressed each participant’s important life 
priorities. While serving to optimize conditions for healthy 
brain function as well as compensate for difficulties with 
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memory, organization, and initiation, these strategies are 
also similar to aspects of cognitive-behavioral therapy 
and behavioral activation therapy for depression.

Growing support already exists for the relationship 
between cognitive and emotional factors in recovery fol-
lowing TBI. Mateer et al. called for an integrative 
approach to TBI interventions and noted the connection 
between improved memory functioning and decreased 
worry and distress, emphasizing the need to increase self-
efficacy and emotional coping with cognitive failures 
[39–40]. In a similar vein, Hoge et al. argued that the 
associations between mTBI, depression, and PTSD in the 
OIF/OEF population highlight the need for a multidisci-
plinary approach to treatment that includes treatments 
targeted toward mental health problems [6].

In line with its purpose of informing future interven-
tions and investigations, our pilot study taught us a vari-
ety of useful lessons:

1. Treatment content, structure, and duration—Our expe-
rience suggested that the content was clinically appro-
priate for and well-received by this population, but that 
it was more manageably paced across eight weekly
2-hour sessions rather than six. Patients appeared better
able to focus when we provided short 2- to 5-minute 
breaks (e.g., for a structured mindfulness exercise, or for 
unstructured time to walk around, stretch, or close their 
eyes) every 20 to 30 minutes, as well as a lengthier 10- 
to 15-minute break to leave the room after the first 
hour. Feedback indicated that weekly reminder calls a 
day or so before class improved attendance and facili-
tated home exercise completion and that make-up ses-
sions for reasonable absences enhanced motivation for 
and comprehension of the class.

2. Eligibility criteria—Our experience suggested that 
CST was appropriate for combat veterans with persis-
tent mild cognitive impairment due to mixed and per-
haps uncertain etiologies, including a reported history 
of TBI. However, because determination of severity or 
type of head injury is likely to be unreliable with com-
bat veterans and because present functioning is a more 
proximal indication of treatment need than the severity 
of any remote injury, we would recommend that CST 
eligibility be based on current cognitive functioning 
rather than injury severity.

3. Cognitive compensation measures—Because the effect 
sizes were larger for scales (e.g., MCQ, FCSUS, 
UCSS) than single CSTCE items meant to capture 
similar constructs, we would not recommend using 

CSTCE items as outcome measures in future clinical 
trials, except perhaps as posttreatment ratings of over-
all satisfaction (items 1 and 5). Because the scales we 
tailored to reflect the specific elements of our CST 
intervention (i.e., FCSUS and UCSS) had larger effect 
sizes than the MCQ, a previously validated but less 
specific measure of cognitive compensation, additional 
validation (e.g., reliability studies) of the FCSUS and 
UCSS for use in future CST trials is warranted.

4. Other outcome measures—Our pilot study revealed 
significant effects of CST on psychiatric functioning, 
cognitive functioning, and life satisfaction; therefore, 
related measures appear appropriate for use in future 
outcome studies. Effects on TBI SES were nonsignifi-
cant, so it is unclear whether this measure requires 
revision, whether there was inadequate power to detect 
change, or whether this construct was less relevant to 
the intervention. Effects on the CIQ were also nonsig-
nificant, and high baseline scores suggested this scale 
was inappropriate for this highly independent popula-
tion; alternative measures of social functioning could, 
however, be considered for future trials.

5. Day planners—We opted to distribute comprehensive 
day planner systems and to emphasize graduated day 
planner training as part of our CST intervention. Based 
on feedback from participants as well as robust effect 
sizes on related item scores (i.e., mean item 10 scores 
on the FCSUS and UCSS), day planner training 
appeared to be a critical and highly effective compo-
nent of CST. Future investigators might also consider 
assessing the effectiveness of electronic versus paper-
based planner systems or of offering a variety of 
options to participants versus distributing a common 
system to all group participants.

6. Other benefits—Although not directly measured, our 
clinical experience suggests that CST may be an effec-
tive way to reach OIF/OEF veterans and to engage them 
into treatment. For example, some veterans who might 
otherwise be reluctant to engage in PTSD or other 
more intensive or process-oriented treatments may be 
more willing to start out with CST as a practical, non-
threatening, and nonstigmatizing intervention.

Although results from our pilot study are encourag-
ing, several important limitations must be considered. 
First, the study was limited by a small sample size, so it is 
unclear to what extent sample characteristics are general-
izable to the larger OIF/OEF population or whether unin-
tended sampling biases may have affected results (e.g., if 
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providers tended to refer patients who were more moti-
vated or engaged or who were more likely to voice com-
plaints about cognitive difficulties). Small sample size 
may also have limited our power to detect certain outcomes
(e.g., self-efficacy). Therefore, these results should be 
considered preliminary until replicated with larger samples.
Second, the absence of a comparison group precludes 
attributing improvements to CST versus spontaneous 
recovery, nonspecific therapeutic factors, or other con-
current treatments. For example, 87 percent of those 
completing posttreatment assessments were concurrently 
engaged in either mental health therapy or psychiatric 
medication management, and the extent to which this 
may have contributed to reductions in depressive and 
cognitive symptom severity is unknown. However, given 
that the range of time since injury varied widely in our 
sample, spontaneous recovery is unlikely to fully account 
for the full range of significant findings. Third, the cur-
rent pilot study does not address whether or not treatment 
gains are sustained long-term, and short-term improve-
ments are of far less value to a patient if they cannot be 
maintained following completion of a CST group. Future 
outcome studies should therefore explore outcomes 6 to 
12 months following group termination. Fourth, all our 
measures were self-report, raising the possibility that par-
ticipants reported improvements because they felt posi-
tively toward the facilitators or the group. Future outcome
studies could include collateral ratings from family mem-
bers or other providers, behavioral indices such as health-
care no-show rates or vocational evaluations, or objective 
cognitive tests to further explore and confirm the range of 
outcomes.

CONCLUSIONS

Our findings indicate that group-based CST treat-
ment has beneficial effects on the frequency with which 
cognitive compensation strategies are used and may aid 
in the reduction of cognitive and psychological symp-
toms. These pilot study findings, although preliminary, 
suggest that this form of cognitive rehabilitation may 
provide benefits for the types of symptoms experienced 
by a growing number of OIF/OEF veterans with mild 
cognitive disorder. Given our robust effect sizes, a larger 
outcome study is now warranted and should include a 
randomized control group, fidelity monitoring, and mul-

timodal assessment measures, as well as evaluation of the 
sustainability of treatment outcomes.

ACKNOWLEDGMENTS

Author Contributions:
Intervention and study design and supervision: M. Huckans.
Contributed toward initial study and intervention design: 
S. Pavawalla, A. Seelye, D. Storzbach.
CST group facilitator: M. Huckans.
CST group cofacilitators: S. Pavawalla, A. Seelye, T. Demadura, 
M. Kolessar, N. Roost.
Data collection, analyses, and interpretation: S. Pavawalla, A. Seelye, 
T. Demadura, M. Kolessar, N. Roost.
Drafting of manuscript: M. Huckans, A. Seelye, S. Pavawalla, 
M. Kolessar.
Critical revision of manuscript for important intellectual content: 
E. W. Twamley, D. Storzbach.
Financial Disclosures: The authors have declared that no competing 
interests exist.
Funding/Support: This material was based on work supported in part 
by a VA Rehabilitation Research and Development Service Merit 
Review Study (grant B5060R) to Dr. Storzbach and a VA Career 
Development Award to Dr. Huckans.
Additional Contributions: We would like to thank Jay Uomoto, 
Rhonda Williams, Diane Howieson, Muriel Lezak, Maureen Schmitter-
Edgecombe, and Gina Ortola for essential input into the design of the 
CST intervention. We would also like to acknowledge Saw-Myo Tun, 
Katie McCall, Adam Nelson, and Crystal Marchese for help with 
group cofacilitation, recruitment, and administrative support.
Institution Review: PVAMC Institutional Review Board approved 
the aggregation and dissemination of the pre- and posttreatment 
assessment measures for research purposes.
Participant Follow-Up: The authors plan to inform participants of 
the publication of this study.

REFERENCES

  1. Ritchie EC. Combat and disaster psychiatry today: From 
the battle front to the home front [PowerPoint presentation].
Portland (OR): Department of Veterans Affairs; 2006.

  2. Cernak I, Wang Z, Jiang J, Bian X, Savic J. Ultrastructural 
and functional characteristics of blast injury-induced
neurotrauma. J Trauma. 2001;50(4):695–706. 
[PMID: 11303167] 
DOI:10.1097/00005373-200104000-00017

  3. Mayorga MA. The pathology of primary blast overpressure 
injury. Toxicology. 1997;121(1):17–28. [PMID: 9217312]
DOI:10.1016/S0300-483X(97)03652-4

  4. Okie S. Traumatic brain injury in the war zone. N Engl J 
Med. 2005;352(20):2043–47. [PMID: 15901856]
DOI:10.1056/NEJMp058102

http://www.ncbi.nlm.nih.gov/pubmed/11303167
http://dx.doi.org/10.1097/00005373-200104000-00017
http://www.ncbi.nlm.nih.gov/pubmed/9217312
http://www.ncbi.nlm.nih.gov/pubmed/9217312
http://dx.doi.org/10.1016/S0300-483X%2897%2903652-4
http://www.ncbi.nlm.nih.gov/pubmed/15901856
http://www.ncbi.nlm.nih.gov/pubmed/15901856
http://dx.doi.org/10.1056/NEJMp058102


59

HUCKANS et al. Pilot study of Cognitive Strategy Training
  5. Singer P, Cohen JD, Stein M. Conventional terrorism and 
critical care. Crit Care Med. 2005;33(1 Suppl):S61–65.
[PMID: 15640681] 
DOI:10.1097/01.CCM.0000151068.33935.3E

  6. Hoge CW, McGurk D, Thomas JL, Cox AL, Engel CC, 
Castro CA. Mild traumatic brain injury in U.S. soldiers 
returning from Iraq. N Engl J Med. 2008;358(5):453–63. 
[PMID: 18234750] 
DOI:10.1056/NEJMoa072972

  7. Schneiderman AI, Braver ER, Kang HK. Understanding 
sequelae of injury mechanisms and mild traumatic brain 
injury incurred during the conflicts in Iraq and Afghanistan: 
Persistent postconcussive symptoms and posttraumatic 
stress disorder. Am J Epidemiol. 2008;167(12):1446–52.
[PMID: 18424429] 
DOI:10.1093/aje/kwn068

  8. Taber KH, Warden DL, Hurley RA. Blast-related traumatic 
brain injury: What is known? J Neuropsychiatry Clin Neu-
rosci. 2006;18(2):141–45. [PMID: 16720789]
DOI:10.1176/appi.neuropsych.18.2.141

  9. Galarneau MR, Woodruff SI, Dye JL, Mohrle CR, Wade 
AL. Traumatic brain injury during Operation Iraqi Free-
dom: Findings from the United States Navy-Marine Corps 
Combat Trauma Registry. J Neurosurg. 2008;108(5):950–57.
[PMID: 18447712] 
DOI:10.3171/JNS/2008/108/5/0950

10. Belanger HG , Vanderploeg RD. The neuropsychological 
impact of sports-related concussion: A meta-analysis. J Int 
Neuropsychol Soc. 2005;11(4):345–57. [PMID: 16209414]

11. Binder LM. A review of mild head trauma. Part II: Clinical 
implications. J Clin Exp Neuropsychol. 1997;19(3):432–57.
[PMID: 9268817] 
DOI:10.1080/01688639708403871

12. Binder LM, Rohling ML, Larrabee GJ. A review of mild 
head trauma. Part I: Meta-analytic review of neuropsycho-
logical studies. J Clin Exp Neuropsychol. 1997;19(3):421–31.
[PMID: 9268816] 
DOI:10.1080/01688639708403870

13. Iverson GL. Outcome from mild traumatic brain injury. 
Curr Opin Psychiatry. 2005;18(3):301–17. 
[PMID: 16639155] 
DOI:10.1097/01.yco.0000165601.29047.ae

14. Schretlen DJ, Shapiro AM. A quantitative review of the 
effects of traumatic brain injury on cognitive functioning. 
Int Rev Psychiatry. 2003;15(4):341–49. [PMID: 15276955]
DOI:10.1080/09540260310001606728

15. Vasterling JJ, Proctor SP, Amoroso P, Kane R, Heeren T, 
White RF. Neuropsychological outcomes of Army personnel
following deployment to the Iraq war. JAMA. 2006;296(5): 
519–29. [PMID: 16882958] 
DOI:10.1001/jama.296.5.519

16. Sayer NA, Chiros CE, Sigford B, Scott S, Clothier B, Pick-
ett T, Lew HL. Characteristics and rehabilitation outcomes 
among patients with blast and other injuries sustained dur-
ing the Global War on Terror. Arch Phys Med Rehabil. 2008;
89(1):163–70. [PMID: 18164349] 
DOI:10.1016/j.apmr.2007.05.025

17. Moldover JE, Goldberg KB, Prout MF. Depression after 
traumatic brain injury: A review of evidence for clinical 
heterogeneity. Neuropsychol Rev. 2004;14(3):143–54.
[PMID: 15673235] 
DOI:10.1023/B:NERV.0000048181.46159.61

18. Cappa SF, Benke T, Clarke S, Rossi B, Stemmer B, Van 
Heugten CM; Task Force on Cognitive Rehabilitation; 
European Federation of Neurological Societies. EFNS 
guidelines on cognitive rehabilitation: Report of an EFNS 
task force. Eur J Neurol. 2005;12(9):665–80. 
[PMID: 16128867]

19. Cicerone KD, Dahlberg C, Malec JF, Langenbahn DM, 
Felicetti T, Kneipp S, Ellmo W, Kalmar K, Giacino JT, 
Harley JP, Laatsch L, Morse PA, Catanese J. Evidence-
based cognitive rehabilitation: Updated review of the litera-
ture from 1998 through 2002. Arch Phys Med Rehabil. 
2005;86(8):1681–92. [PMID: 16084827] 
DOI:10.1016/j.apmr.2005.03.024

20. Siddharthan K, Scott S, Bass E, Nelson A. Rehabilitation 
outcomes for veterans with polytrauma treated at the 
Tampa VA. Rehabil Nurs. 2008;33(5):221–25. 
[PMID: 18767404]

21. Vanderploeg RD, Schwab K, Walker WC, Fraser JA, Sig-
ford BJ, Date ES, Scott SG , Curtiss G , Salazar AM, War-
den DL; Defense and Veterans Brain Injury Center Study 
Group. Rehabilitation of traumatic brain injury in active 
duty military personnel and veterans: Defense and Veterans 
Brain Injury Center randomized controlled trial of two 
rehabilitation approaches. Arch Phys Med Rehabil. 2008; 
89(12):2227–38. [PMID: 19061734] 
DOI:10.1016/j.apmr.2008.06.015

22. Borg J, Holm L, Peloso PM, Cassidy JD, Carroll LJ, Von 
Holst H, Paniak C, Yates D; WHO Collaborating Centre 
Task Force on Mild Traumatic Brain Injury. Non-surgical 
intervention and cost for mild traumatic brain injury: 
Results of the WHO Collaborating Centre Task Force on 
Mild Traumatic Brain Injury. J Rehabil Med. 2004;(43 Suppl):
76–83. [PMID: 15083872] 
DOI:10.1080/16501960410023840

23. Comper P, Bisschop SM, Carnide N, Tricco A. A system-
atic review of treatments for mild traumatic brain injury. 
Brain Inj. 2005;19(11):863–80. [PMID: 16296570]
DOI:10.1080/02699050400025042

24. Snell DL, Surgenor LJ, Hay-Smith EJ, Siegert RJ. A sys-
tematic review of psychological treatments for mild trau-
matic brain injury: An update on the evidence. J Clin Exp 

http://www.ncbi.nlm.nih.gov/pubmed/15640681
http://dx.doi.org/10.1097/01.CCM.0000151068.33935.3E
http://www.ncbi.nlm.nih.gov/pubmed/18234750
http://dx.doi.org/10.1056/NEJMoa072972
http://www.ncbi.nlm.nih.gov/pubmed/18424429
http://dx.doi.org/10.1093/aje/kwn068
http://www.ncbi.nlm.nih.gov/pubmed/16720789
http://www.ncbi.nlm.nih.gov/pubmed/16720789
http://dx.doi.org/10.1176/appi.neuropsych.18.2.141
http://www.ncbi.nlm.nih.gov/pubmed/18447712
http://dx.doi.org/10.3171/JNS/2008/108/5/0950
http://www.ncbi.nlm.nih.gov/pubmed/16209414
http://www.ncbi.nlm.nih.gov/pubmed/9268817
http://dx.doi.org/10.1080/01688639708403871
http://www.ncbi.nlm.nih.gov/pubmed/9268816
http://dx.doi.org/10.1080/01688639708403870
http://www.ncbi.nlm.nih.gov/pubmed/16639155
http://dx.doi.org/10.1097/01.yco.0000165601.29047.ae
http://www.ncbi.nlm.nih.gov/pubmed/15276955
http://www.ncbi.nlm.nih.gov/pubmed/15276955
http://dx.doi.org/10.1080/09540260310001606728
http://www.ncbi.nlm.nih.gov/pubmed/16882958
http://dx.doi.org/10.1001/jama.296.5.519
http://www.ncbi.nlm.nih.gov/pubmed/18164349
http://dx.doi.org/10.1016/j.apmr.2007.05.025
http://www.ncbi.nlm.nih.gov/pubmed/15673235
http://dx.doi.org/10.1023/B:NERV.0000048181.46159.61
http://www.ncbi.nlm.nih.gov/pubmed/16128867
http://www.ncbi.nlm.nih.gov/pubmed/16084827
http://dx.doi.org/10.1016/j.apmr.2005.03.024
http://www.ncbi.nlm.nih.gov/pubmed/18767404
http://www.ncbi.nlm.nih.gov/pubmed/19061734
http://dx.doi.org/10.1016/j.apmr.2008.06.015
http://www.ncbi.nlm.nih.gov/pubmed/15083872
http://dx.doi.org/10.1080/16501960410023840
http://www.ncbi.nlm.nih.gov/pubmed/16296570
http://www.ncbi.nlm.nih.gov/pubmed/16296570
http://dx.doi.org/10.1080/02699050400025042


60

JRRD, Volume 47, Number 1, 2010
Neuropsychol. 2009;31(1):20–38. [PMID: 18608646]
DOI:10.1080/13803390801978849

25. McGurk SR, Twamley EW, Sitzer DI, McHugo GJ, Mueser 
KT. A meta-analysis of cognitive remediation in schizo-
phrenia. Am J Psychiatry. 2007;164(12):1791–1802.
[PMID: 18056233] 
DOI:10.1176/appi.ajp.2007.07060906

26. Sohlberg MM, Ehlhardt L, Kennedy M. Instructional tech-
niques in cognitive rehabilitation: A preliminary report. 
Semin Speech Lang. 2005;26(4):268–79. [PMID: 16278798] 
DOI:10.1055/s-2005-922105

27. Twamley EW, Jeste DV, Bellack AS. A review of cognitive 
training in schizophrenia. Schizophr Bull. 2003;29(2):359–82.
[PMID: 14552510]

28. Twamley EW, Savla GN, Zurhellen CH, Heaton RK, Jeste 
DV. Development and pilot testing of a novel compensa-
tory cognitive training intervention for people with psycho-
sis. Am J Psychiatr Rehabil. 2008;11(2):144–63. 
[PMID: 19198664] 
DOI:10.1080/15487760801963678

29. Bell CC. Diagnostic and statistical manual of mental disor-
ders, fourth edition, text revision: DSM-IV-TR (American 
Psychiatric Association). Chicago (IL): American Medical 
Association; 2001.

30. Bigler ED. Neuropsychology and clinical neuroscience of 
persistent post-concussive syndrome. J Int Neuropsychol 
Soc. 2008;14(1):1–22. [PMID: 18078527] 
DOI:10.1017/S135561770808017X

31. Dixon RA, De Frias CM, Bäckman L. Characteristics of 
self-reported memory compensation in older adults. J Clin 
Exp Neuropsychol. 2001;23(5):650–61. [PMID: 11778642] 
DOI:10.1076/jcen.23.5.650.1242

32. Weathers F, Ford J. Psychometric review of PTSD checklist 
(PCL-C, PCL-S, PCL-M, PCL-PR). In: Stamm BH, editor. 
Measurement of stress, trauma, and adaptation. Lutherville 
(MD): Sidran Press; 1996. p. 250–51.

33. Beck AT. BDI-II, Beck depression inventory: Manual. 2nd 
ed. New York (NY): Psychological Corporation; 1996.

34. Gossop M, Marsden J, Stewart D. Dual dependence: 
Assessment of dependence upon alcohol and illicit drugs, 
and the relationship of alcohol dependence among drug 
misusers to patterns of drinking, illicit drug use and health 
problems. Addiction. 2002;97(2):169–78. [PMID: 11860388]
DOI:10.1046/j.1360-0443.2002.00028.x

35. Benedict RH, Cox D, Thompson LL, Foley F, Weinstock-
Guttman B, Munschauer F. Reliable screening for neuro-
psychological impairment in multiple sclerosis. Mult Scler. 
2004;10(6):675–78. [PMID: 15584493] 
DOI:10.1191/1352458504ms1098oa

36. Smith G , Della Sala S, Logie RH, Maylor EA. Prospective 
and retrospective memory in normal ageing and dementia: 
A questionnaire study. Memory. 2000;8(5):311–21.
[PMID: 11045239] 
DOI:10.1080/09658210050117735

37. Willer B, Ottenbacher KJ, Coad ML. The community inte-
gration questionnaire. A comparative examination. Am J 
Phys Med Rehabil. 1994;73(2):103–11. [PMID: 8148099]
DOI:10.1097/00002060-199404000-00006

38. Diener E, Emmons RA, Larsen RJ, Griffin S. The Satisfac-
tion With Life Scale. J Pers Assess. 1985;49(1):71–75.
[PMID: 16367493] 
DOI:10.1207/s15327752jpa4901_13

39. Mateer CA, Sira CS. Cognitive and emotional conse-
quences of TBI: Intervention strategies for vocational reha-
bilitation. NeuroRehabilitation. 2006;21(4):315–26.
[PMID: 17361048]

40. Mateer CA, Sira CS, O’Connell ME. Putting Humpty 
Dumpty together again: The importance of integrating cog-
nitive and emotional interventions. J Head Trauma Rehabil. 
2005;20(1):62–75. [PMID: 15668571] 
DOI:10.1097/00001199-200501000-00007

Submitted for publication February 24, 2009. Accepted 
in revised form November 2, 2009.

http://www.ncbi.nlm.nih.gov/pubmed/11860388
http://www.ncbi.nlm.nih.gov/pubmed/11860388
http://dx.doi.org/10.1046/j.1360-0443.2002.00028.x
http://www.ncbi.nlm.nih.gov/pubmed/18608646
http://www.ncbi.nlm.nih.gov/pubmed/18608646
http://dx.doi.org/10.1080/13803390801978849
http://www.ncbi.nlm.nih.gov/pubmed/18056233
http://dx.doi.org/10.1176/appi.ajp.2007.07060906
http://www.ncbi.nlm.nih.gov/pubmed/16278798
http://dx.doi.org/10.1055/s-2005-922105
http://www.ncbi.nlm.nih.gov/pubmed/14552510
http://www.ncbi.nlm.nih.gov/pubmed/19198664
http://dx.doi.org/10.1080/15487760801963678
http://www.ncbi.nlm.nih.gov/pubmed/18078527
http://dx.doi.org/10.1017/S135561770808017X
http://www.ncbi.nlm.nih.gov/pubmed/11778642
http://dx.doi.org/10.1076/jcen.23.5.650.1242
http://www.ncbi.nlm.nih.gov/pubmed/15584493
http://dx.doi.org/10.1191/1352458504ms1098oa
http://www.ncbi.nlm.nih.gov/pubmed/11045239
http://dx.doi.org/10.1080/09658210050117735
http://www.ncbi.nlm.nih.gov/pubmed/8148099
http://www.ncbi.nlm.nih.gov/pubmed/8148099
http://dx.doi.org/10.1097/00002060-199404000-00006
http://www.ncbi.nlm.nih.gov/pubmed/16367493
http://dx.doi.org/10.1207/s15327752jpa4901_13
http://www.ncbi.nlm.nih.gov/pubmed/17361048
http://www.ncbi.nlm.nih.gov/pubmed/15668571
http://dx.doi.org/10.1097/00001199-200501000-00007

	A pilot study examining effects of group-based Cognitive Strategy Training treatment on self-reported cognitive problems, psychiatric symptoms, functioning, and compensatory strategy use in OIF/OEF combat veterans with persistent mild cogniti...
	Marilyn Huckans, PhD;1-3* Shital Pavawalla, PhD;4-5 Theresa Demadura, MA;2 Michael Kolessar, MS;1,6 Adriana Seelye, MS;4 Noah Roost, PhD;2 Elizabeth W. Twamley, PhD;7-8 Daniel Storzbach, PhD1-2
	1Research Division and 2Behavioral Health and Clinical Neurosciences Division, Portland Department of Veterans Affairs (VA) Medical Center, Portland, OR; 3Department of Psychiatry, Oregon Health and Science University, Portland, OR; 4Departme...

	INTRODUCTION
	METHODS
	Participants and Procedures
	Design and Development of Cognitive Strategies Training Treatment
	Pre- and Posttreatment Assessment Measures
	Table 1.

	Primary Outcome Measures
	Cognitive Compensation-Frequency and Perceived Usefulness of Strategy Implementation
	Related Planned Primary Analyses

	Secondary Outcome Measures
	Psychiatric Symptom Severity
	Cognitive Symptom Severity
	Adaptive Functioning and Life Satisfaction
	Related Planned Secondary Analyses


	RESULTS
	Participant Demographics and Characteristics
	Class Attendance and Satisfaction
	Table 2.

	Outcomes
	Primary Hypotheses-Cognitive Compensation
	Secondary Analyses
	Table 3.



	DISCUSSION
	CONCLUSIONS
	ACKNOWLEDGMENTS
	REFERENCES

