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Abstract—\Veterans with blast-related mild traumatic brain
injury (TBI) experience cognitive deficits that interfere with
functional activities. Goal Management Training (GMT),
which is a metacognitive intervention, offers an executive
function rehabilitation approach that draws upon theories con-
cerning goal processing and sustained attention. GMT has
received empirical support in studies of patients with TBI but
has not been tested in Veterans with blast-related mild TBI.
GMT was modified from 7 weekly to 10 biweekly sessions.
Participants included six combat Veterans who reported multi-
ple blast exposures resulting in symptoms consistent with mild
TBI. Group analysis showed a significant improvement in
measures of executive function derived from performance on
the computerized Tower of London. There were no significant
changes on self/informant questionnaires of executive func-
tion, indicating a lack of generalization of improvement from
the clinic to everyday activities. Overall, while the data indi-
cate efficacy of GMT in the rehabilitation of combat Veterans
with executive function deficits because of blast-related mild
TBI, enhancement of generalization is needed.

Key words: blast injury, cognitive rehabilitation, combat Vet-
erans, concussion, executive function, intervention, Operation
Enduring Freedom, Operation Iraqi Freedom, Operation New
Dawn, traumatic brain injury.

1555

INTRODUCTION

The frequent use of improvised explosive devices in
the Operation Iragi Freedom/Operation Enduring Free-
dom/Operation New Dawn (OIF/OEF/OND) wars is one
factor that has resulted in an increase in the prevalence of
combat-related mild traumatic brain injuries (mTBISs) in
returning military Veterans.

Combat Veterans diagnosed with mTBI commonly
have deficits in attention, memory, and executive func-
tion [1]. These deficits interfere with everyday activities

Abbreviations: BRIEF-A = Behavior Rating Index of Execu-
tive Function-Adult Version, cTOL = computerized Tower of
London, D-KEFS = Delis-Kaplan Executive Function System,
GEC = global executive composite, GMT = Goal Management
Training, mTBI = mild traumatic brain injury, OIF/OEF/OND =
Operation Iragi Freedom/Operation Enduring Freedom/Opera-
tion New Dawn, OM = optimal move, PTSD = posttraumatic
stress disorder, SD = standard deviation, TBI = traumatic brain
injury, TOL = Tower of London.
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such as planning meals, paying bills, keeping a schedule,
and making decisions. In fact, disorganization as a result
of executive dysfunction is the most common complaint
in individuals with traumatic brain injury (TBI) [2].
Executive deficits may be expected to lead to functional
deficits in a broad range of cognitive, emotional, and
social skills [3], though more data are needed about how
laboratory-based measures of executive dysfunction map
onto real-life skills [4].

Several evidence-based treatments of executive dys-
function are currently available [5], with metacognitive
training most often recommended [5-7]. Metacognition
refers to self-regulation, awareness of one’s psychologi-
cal state, and online implementation of compensatory
strategies when needed to alleviate a real-life functional
deficit. One evidence-based metacognitive intervention,
Goal Management Training (GMT) [8], teaches self-
regulation to individuals with brain injury by identifying
“slips” (errors in processing) and implementing strategies
to reduce those slips. Strategies are taught in a step-by-
step fashion and practiced using simulated tasks within
sessions and at home. Key strategies in GMT include
“stop—what am | doing?,” “define the goal,” “list the
steps,” “learn the steps” then “check—am | doing what |
planned?” [9].

GMT is based on Duncan et al.’s theory of goal
neglect [10-11], in which a task is understood and
remembered but does not occur. Levine et al. refer to this
goal neglect as “slips” [9]. In order to achieve a goal, sev-
eral steps need to be coordinated. First, the difference
between the current state and the desired state must be
detected. Second, there must be formulation of the steps
needed to reach that desired state. Third, the desired state
must be kept in mind while resisting distractions. Fourth,
the barriers that occur along the way must be overcome
until finally the goal is achieved. Once the goal is
achieved, the result must be evaluated. Duncan et al. refer
to the inability to keep the goal in mind while engaged in
problem solving as “goal neglect” [10-11]. After a brain
injury, intention and action can become dissociated; indi-
viduals with frontal lobe damage may be able to verbal-
ize the appropriate action to take, but may not implement
that action [12]. A new plan requires the ability to main-
tain intentions as well as the execution path of those
intentions [9].

Maintaining intention is also referred to as self-
regulation. Although self-regulation is less important for
well-learned, automatic activities and routines, it is vital

in new activities that require inhibition of an overlearned
plan so that a new problem-solving strategy can be devel-
oped. Impairments in inhibitory processes are prominent
in Veterans with blast-related mTBI [13]. Therefore, a
GMT strategy may benefit Veterans with persistent exec-
utive dysfunction because of blast-related mTBI if that
GMT strategy directly addresses inhibitory failure as a
barrier to goal attainment.

A recent systematic review of studies that adminis-
tered GMT, either alone or in combination with other
therapies, concluded that there was a lack of evidence to
support GMT as a stand-alone therapy for acquired brain
injury [14]. Of the studies reviewed, eight used GMT
alone, but only one provided scientific rigor to support
the effect of GMT [15]. However, only four of the
patients included in this study were diagnosed with TBI,
with no report of their severity level [15]. Yet, GMT has
been shown to be efficacious in other populations includ-
ing elderly and abstinent polysubstance abusers [16-18].
Levine et al. speculated from their initial study that
patients with mTBI might benefit from GMT more than
patients with severe TBI because of their ability to better
utilize learned strategies [9]. However, to date GMT has
not been vigorously examined in mTBI. Six of the
reviewed GMT studies included participants diagnosed
with TBI, but only four mentioned the inclusion of mTBI
participants [9,15,19-20]. Even then, severity criteria
were not presented, nor were outcomes indicated for each
severity level, which prevents conclusions regarding the
effect of GMT in mTBI. Further research is needed to
determine whether GMT is efficacious in mTBI. There-
fore, the purpose of this study was to test the effect of
GMT on Veterans with executive function deficits fol-
lowing repeated blast-related mTBI.

METHODS

Participants

Ten OIF/OEF/ONF Veterans reporting cognitive def-
icits were recruited from the North Florida/South Geor-
gia \eterans Health System, Speech Services.
Participants were competent English-speaking Veterans
aged 18 to 55 yr who met the following inclusion criteria:
(1) diagnosis of repeated mTBI [21] as a result of blast
exposure at least 4 mo prior to study inclusion, (2) impair-
ment of executive function as indicated by a score 1.5 stan-
dard deviations or more below the mean on any subtest of



1557

the Delis-Kaplan Executive Function System (D-KEFS)
battery during screening, (3) score of 90 or higher on the
National Adult Reading Test [22], and (4) a score of at
least 45 on trial 1 or 2 of the Test of Memory Malingering
[18,23-25]. Potential participants were excluded if they
(1) had a formal diagnosis of learning disability in the
developmental period, (2) had a psychiatric diagnosis
with hospitalization, (3) reported alcohol or substance abuse
in the past year, (4) were involved in litigation, (5) had a
change of medication within the past month that could
affect cognition, (6) were enrolled in other cognitive ther-
apy, or (7) did not have an informant to attend the first
session and report on their functioning. The informants
were at least 18 yr of age, competent English speaking,
and willing to sign consent.

Of the 10 participants enrolled in this study, 6 com-
pleted all sessions. Four participants dropped out of the
study prior to treatment: two dropped out because of
employment opportunities and the other two dropped out
without giving a reason. Demographics of the six partici-
pants participating in treatment are listed in Table 1.
They had mean age of 31 yr (standard deviation [SD] =

Table 1.
Demographics.

WAID-EBBS et al. Goal Management Training in Veterans

6.7 yr) and average years since injury of 2.8 yr (SD =
1.3 yr). Each Veteran identified an informant who
observed the Veteran’s everyday activities at least twice a
week. Informants selected were parents (n = 2), a sister
(n=1), agirlfriend (n = 1), and spouses (n = 2).

The participants in this study each had two or more
concussions resulting from blast exposures. All six par-
ticipants had a diagnosis of chronic posttraumatic stress
disorder (PTSD) in their medical record, and four had a
PTSD Checklist-Military Version score administered at
screening indicating PTSD. Two participants had a Beck
Depression Inventory-Second Edition score administered
at screening indicating severe depression. Intelligence of
all six participants was estimated at normal to superior
using the North American Adult Reading Test.

Intervention

GMT is an interactive psychoeducational intervention
using seven PowerPoint (Microsoft; Redmond, Washing-
ton) modules for guided presentation of information,
group interaction, and practice of complex tasks that was
provided by Levine et al. [9]. We modified the 7 weekly

PCL-M (=50= Time from Most
. . PTSD)/BDI-I11 Recent Injury, NAART- Homework
Patient Age/Race/Sex Concussions (=29 = severe Service, Estimated FSIQ Completion (%)
depression) Deployment
1 33/W/M Total = 2, 757139" 2 yr, Army, 109 40
2 grade I11 Afghanistan
2 27/W/M Total = 3, 59%/43" 5yr, Army, Irag, 113 61
2 grade I, 2 deployments
1 grade 111
3 25/W/F Total = 3, 43/12 2 yr, Army, Iraq 101 19
1 grade I,
2 grade I11
4 38/AA/F Total = 3, 507/19 2 yr, Army, Iraq 111 11
2 grade 111,
1 grade Il
5 40/WIM Total = 2, 41/28 5yr, Army, Iraq 111 28
2 grade |
6 25/WIM Total = 4, 66125 4 yr, Marines, 108 67
1 grade IlI, Irag, 3 deploy-
3 grade | ments
*Scores reflect severe depression or PTSD.
AA = African American, BDI-Il = Beck Depression Inventory-Second Edition, F = female, FSIQ = Full Scale Intelligence Quotient, M = male,

NAART = North American Adult Reading Test, PCL-M = PTSD Checklist-Military \ersion, PTSD = posttraumatic stress disorder, W = white.
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PowerPoint modules by increasing the sessions to 10 and
presenting biweekly sessions. The three additional ses-
sions included an initial educational session and splitting
sessions five and six into two sessions each. The split ses-
sions allowed for time to practice complex tasks that are
included in GMT and to discuss homework assignments.

The first session was an added educational presenta-
tion for the participants and their informants. The presen-
tation described the mechanisms of blast and PTSD on
the brain, resulting symptoms, typical recovery from con-
cussion, recommended treatments, and what to expect
during GMT. During the remaining nine sessions, partici-
pants were taught a five-stage strategy consisting of
increasing awareness and proficiency in the following
actions: “stop—what am | doing?,” “define the goal,”
“list the steps,” “learn the steps,” then “check—am I
doing what I planned?” The strategy was then incorpo-
rated into simulated tasks practiced during the session as
well as in functional tasks practiced at home. Tasks dur-
ing GMT training include exercises such as (1) clapping
to words while inhibiting clapping to a predesignated tar-
get word, (2) card sorting, (3) mindfulness exercises,
(4) decision-making and planning in order to complete
five activities within a 4 min time span, (5) catalog task,
and (6) book keeping task. The exercises started with rel-
atively easy tasks and progress to more complex tasks.
The participants’ strengths and weaknesses were dis-
cussed. Improvements were identified and reinforced as
they learned more efficient planning and problem solv-
ing. The participants discussed utilization of the strate-
gies in their daily lives and reviewed their progress at
each session. The informants were asked to observe
homework assignments weekly and report on whether the
participant had any difficulty completing their homework.

Treatment Design and Data Acquisition

An A/B design [26] was used for this study. Six Vet-
erans participated in five weekly baseline probes prior to
GMT and in five weekly treatment probes during the
GMT intervention, as depicted in Figure 1. An additional
probe was conducted 1 mo after treatment concluded. A
questionnaire was administered prior to baseline, after
intervention, and 1 mo after treatment was concluded.

Measures of Executive Function

Weekly Probes

GMT is a metacognitive training with emphasis on
planning prior to engaging in a complex task. Therefore,
the Tower of London (TOL), a primary measure that cap-
tures the planning and problem solving of a multistep task,
was selected. The computerized TOL (cTOL) offers
unique problems for each session, thus reducing the
potential for practice effects associated with a repeated
measure. A similar version of the TOL, the TOLPX
(TOL-Drexel University) demonstrated that the execu-
tion time is impaired in mTBI compared with controls
[27]. Levine et al. demonstrated a significant change in
the D-KEFS TOL subtest following GMT for a mixed
neurological sample compared with a control group [15].
Thus, the TOL has been shown to be sensitive to mTBI
and the effects of GMT.

The ¢TOL was administered for five weekly baseline
probes, five weekly treatment probes, and a 1 mo follow-
up probe (Figure 1). In the cTOL, the participant is
shown a picture of a goal board above a move board
(Figure 2) [28-29]. Each picture shows three balls of dif-
ferent colors arranged on three pegs, with the balls in a
unigue arrangement in each picture. Participants are
instructed to rearrange the move board to match the goal
board in as few moves as possible within a 60 s trial.
Only one ball can be moved at a time, and a peg cannot
be overloaded. The screen reports whether the response is
correct or incorrect. Each set consists of 10 unique prob-
lems with a mixture of 4, 5, 6, or 7 move problems. The
same average difficulty level was established for each set
based on global and specific problem parameters shown
to affect the planning process [28,30-31]. Dependent
variables included total time to complete the problem,
planning (time before first move), and proportion of opti-
mal moves (OMs) (toward the goal) to nonoptimal moves
(away from the goal). The proportion of OM was calcu-
lated by the following formula (Equation 1):

moves toward goal — moves away from goal
OM = & Y 8% . (1)

total moves

OM s varied from -1 (indicating that all moves were non-
optimal) to +1 (indicating that all moves were optimal).
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*\Week 6: Session 1 and 2

Baseline *TOL Probe

*Week 1: TOL Probe
*Week 2: TOL Probe
*Week 3: TOL Probe
*Week 4: TOL Probe

*Week 5: TOL Probe and
BRIEF-A

*TOL Probe

*TOL Probe

*TOL Probe

*\Week 7: Session 3 and 4

One-Month Follow-up

*\Week 14: TOL Probe and
BRIEF-A

*Week 8: Session 5 and 6

*\Week 9: Session 7 and 8

*\Week 10: Session 9 and 10
*TOL Probe and BRIEF-A

Figure 1.

Data acquisition schedule. BRIEF-A = Behavior Rating Inventory of Executive Functions-Adult Version, TOL = Tower of London.
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Figure 2.
Example of computerized Tower of London.

Generalization Probe

To determine whether GMT, which was conducted in
the clinic, generalized [32] to everyday executive func-
tion behaviors in the home setting, a questionnaire called
the Behavior Rating Inventory of Executive Functions-
Adult Version (BRIEF-A) was selected. The BRIEF-A is

a self-report and proxy report questionnaire of behaviors
suggestive of executive dysfunction [33]. The question-
naire consists of 75 statements about executive behaviors
to which the respondent answers regarding how fre-
guently the behavior is displayed (“often,” “sometimes,”
or “never”). There are two index scores and a global
executive composite (GEC) score. The Behavior Rating
Index is a summary of five scales (Initiate, Working
Memory, Plan/Organize, Task Monitor, and Organization
of Materials), and the Metacognition Index is a summary
of four scales (Inhibit, Shift, Emotional Control, and
Self-Monitor).The GEC score is the sum of the two index
scores. Reliability (Cronbach alpha) calculated on a
mixed neurological sample ranged from 0.73 to 0.90 for
the scales and 0.93 to 0.96 for the GEC scores [33]. Test-
retest reliability over 4 wk averaged 0.82 to 0.93 on the
scales and 0.94 for GEC score [33]. The total BRIEF-A
score shows high overlap (r = +0.84) with the Dysexecu-
tive Questionnaire [33]. Good item-level psychometrics
have been demonstrated in a moderate/severe TBI sample
with a Cronbach alpha of 0.94 and 0.96 for each of the
index scores [34].
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Data Analysis

To study the effect from baseline to treatment (acqui-
sition) and treatment to 1 mo follow-up (maintenance),
data were analyzed for six participants using a t-test for
paired samples. Baseline performance was measured by
averaging the scores for each of the cTOL measures—
total time, time to first move, and proportion of OMs—
across the five baseline probes. Similarly, scores were
averaged across the five probes conducted weekly during
the 10 biweekly GMT training sessions to obtain a treat-
ment score on each cTOL measure (Figure 1).

To provide confidence that improvement was not due
to practice effects, we repeated the above analysis after
removing the first baseline session. Performance during
the first exposure to the cTOL might be slower as the par-
ticipant learns how to perform the task [35]. Therefore,
removing the first session would reduce the improvement
boost following session 1. In addition, regression analy-
ses were performed to examine how the changes in cTOL
were associated with the time since injury, the percentage
of homework assignments turned in, and impairment in
inhibition as measured by the D-KEFS subtest, Color
Word Interference Test score.

Generalization

In secondary, exploratory analysis, both BRIEF-A
index and subscale scores of Veterans and informants
were analyzed to determine whether GMT improved
executive function in everyday activities outside of the
clinic. A t-test for paired samples was used to compare
the baseline score to the metacognitive index score and
each scale score.

RESULTS

In comparison of the mean baseline with mean treat-
ment measures, there was a significant acquisition
improvement according to the cTOL measures of total
time and OMs (Table 2). Even with the first baseline ses-
sion removed to control for potential practice effects, sig-
nificant improvement was evident for total time and OM
(Table 2). The measure of planning time did not show a
significant improvement after treatment.

Impairment levels in inhibition, time since injury, and
percentage of homework were examined for their associ-
ation with response to treatment. Impairment of inhibi-
tion function was measured by the D-KEFS subtest,
Color Word Interference Test, Condition 3 standard scale
scores. A regression analysis indicated that for every
point of impairment on the Color Word Interference Test,
there was an associated 1.3 points improvement on the
cTOL (95% confidence interval: 0.2-2.4). Thus, patients
with more impairment had a greater response to treat-
ment. Time since injury and the percentage of homework
assignments turned in were not predictive of changes.

Total time, planning time, and OMs of the cTOL did
not significantly change from baseline to the 1 mo post-
treatment probe because of high variability. From these
findings, we infer that improvement in total time and OMs
from treatment was not maintained at follow-up. Of the
cTOL measures, only planning time did not demonstrate a
significant improvement in acquisition or maintenance.

Table 2.
Paired t-test on six subjects with and without first session.
Mean t-Value p-Value
Variable Difference With/Without With/Without With/Without
First Session First Session First Session
Total Time Treatment—-Baseline -6.21/-4.76 -3.12/-2.76 0.03/0.04
1 mo Posttreatment—Baseline -12.16 -2.19 0.09
1 mo Posttreatment—Treatment 1.64 0.74 0.50
Planning Time Treatment-Baseline -1.14/-0.60 -1.160/-0.734 0.30/0.50
1 mo Posttreatment—Baseline -4.41 -1.14 0.24
1 mo Posttreatment—Treatment -0.63 -0.494 0.65
Optimal Moves Treatment—Baseline 0.06/0.06 3.28/2.93 0.02/0.03
1 mo Posttreatment—Baseline 0.03 0.43 0.69
1 mo Posttreatment—Treatment —-0.06 -2.38 0.08

Note: Bold indicates significant results.
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Generalization of treatment changes to everyday
activities was not observed according to the BRIEF-A.
According to responses from participants and their infor-
mants on the BRIEF-A scales or index scores, there was
not a significant change from baseline to posttreatment
(Table 3). The effect size (Cohen d-statistic) for Behavior
Regulation Index was 0.42 for patients and 0.27 for care-
givers; the Metacognition Index had an effect size of 0.08
for patients and 0.49 for caregivers. Nor was there a sig-
nificant change between baseline and the 1 mo posttreat-
ment measures (Table 4).

DISCUSSION

To our knowledge, this is the first report of the effect
of GMT in Veterans with blast-related mTBI. While
minor modifications were made to the frequency and
number of GMT sessions, the treatment was essentially
the same as the seven-session GMT manualized treat-
ment used in Levine et al.’s study [15]. In this study, Vet-
erans with cognitive impairment associated with blast-
related mTBI demonstrated improved performance in
problem solving following GMT. Significant improve-

WAID-EBBS et al. Goal Management Training in Veterans

ments in total time and OMs were found between five
baseline and five treatment cTOL probes.

Similar to our results for our mTBI group, others
found that the GMT was effective in mixed neurological
samples and other impaired patient diagnostic categories
[15,36]. For example, Levine et al. found significant
improvement for the GMT group on the achievement
score of the D-KEFS subtest, TOL [15] and Spikman et
al. found a significant improvement in total time on the
Shallice, 1982 version of the TOL for their treatment that
included GMT as a component for those with neurologi-
cal injury (mostly stroke) [36]. Neither study demon-
strated a significant difference between the GMT group
and the comparative treatment group. Nor did Schweitzer
et al. report a significant improvement in their case study
which used the total achievement score of the D-KEFS
subtest TOL [37].

However, it should be noted that different versions of
the TOL make study comparisons difficult [38]. For
example, the D-KEFS subtest TOL differs from the
cTOL in a few key aspects. First, the D-KEFS TOL has
five blue discs versus three balls of different colors; sec-
ond, the total achievement score is the correct number of
moves within the time limit; in the current study, we used
an OMs Index, total time, and planning time. Further, the

Table 3.
Behavior Rating Inventory of Executive Function-Adult Version patient/informant baseline to posttreatment.
Patient Informant
Variable Difference Star?da}rd t-Value p-Value Difference Staqda}rd t-Value p-Value
Pre-Post Mean Deviation Pre-Post Mean  Deviation
Behavioral Regu- -2.50 5.96 -1.028 0.35 -2.50 9.12 —-0.67 0.53
lation Index
Inhibit -3.33 —-4.68 -1.746 0.14 -4.17 11.96 —-0.85 0.43
Shift -5.67 6.71 —2.068 0.09 -8.33 9.69 -2.11 0.09
Emotional Control 0.50 5.09 0.241 0.82 -1.33 4.97 —0.66 0.54
Self-Monitor -0.67 10.52 —0.155 0.88 -1.50 13.62 -0.27 0.80
Metacognitive -0.67 8.34 —-0.196 0.85 -4.50 9.23 -1.20 0.29
Index
Initiate 0.67 10.60 0.154 0.88 -8.67 10.05 -2.11 0.09
Working Memory -1.00 8.56 —0.286 0.79 -2.00 6.48 —-0.76 0.48
Plan/Organize -2.50 8.55 -0.716 0.51 -0.17 11.27 -0.36 0.97
Task Monitor -2.33 15.20 -0.376 0.72 —-6.00 13.99 -1.05 0.34
Organize Material 3.17 8.23 0.942 0.39 -5.50 15.86 -8.50 0.43
Global Executive -1.83 7.36 -0.610 0.57 -4.50 3.69 -1.22 0.28

Composite




1562

JRRD, Volume 51, Number 10, 2014

Table 4.4
Behavior Rating Inventory of Executive Functions-Adult Version patient/informant baseline to 1 mo follow-up.
Patient Informant
Variable Difference Standard Difference Standard
L t-Value p-Value Pre-Post - t-Value p-Value
Pre-Post Mean  Deviation Mean Deviation
Behavioral Regu- -5.00 7.38 -151 0.20 2.00 9.76 0.41 0.71
lation Index
Inhibit -3.20 7.50 —-0.95 0.39 2.75 13.57 0.41 0.71
Shift -4.40 5.37 -1.83 0.14 -3.25 15.95 0.41 0.71
Emotional Control -1.80 7.19 —-0.56 0.61 1.25 8.54 0.29 0.79
Self-Monitor -8.40 15.18 -1.24 0.28 1.00 16.75 0.12 0.91
Metacognitive -3.40 9.53 —-0.08 0.47 5.25 10.05 1.05 0.37
Index
Initiate 2.40 8.99 0.60 0.58 1.75 13.57 0.26 0.81
Working Memory —-4.80 10.45 -1.03 0.36 3.25 16.92 0.38 0.73
Plan/Organize -10.00 12.00 -1.86 0.14 8.25 9.64 1.71 0.19
Task Monitor —6.60 13.15 -1.12 0.32 1.75 6.45 0.54 0.63
Organize Material 4.00 8.97 1.00 0.38 4.00 9.20 0.87 0.45
Global Executive -5.40 10.53 -1.15 0.32 3.75 11.62 0.65 0.56

Composite

computerized format of the TOL used in the current
study might differentially affect the performance com-
pared with the other versions of the TOL. This occurred
in the case of the Wisconsin Card Sorting Test for the
computerized version, where greater variance was
observed on the computerized version and resulted in an
increase of scores misclassified as impaired in compari-
son to the manual version [39]. However, in a group of
individuals with autism spectrum disorder, comparison of
the wooden device and a computerized version of the
TOL showed no difference in performance [40]. Advan-
tages of the cTOL include its standardization and ease
and reliability in scoring the task.

One variable that did not change in response to treat-
ment was “time to first move,” which measures planning
time. The majority of subjects improved their efficiency
in solving the problems by decreasing the amount of time
to complete problems with less moves. Yet, the time to
plan (time to first move) did not significantly decrease.
Others have also noted that time to first move may not be
a sensitive measure of planning [41-42].

As in other studies of GMT, our study showed that
there was not generalization of planning and organizing
skills taught in GMT, according to measures of daily activ-
ities reports of either the participant or the informant
[9,15,19-20,43-44]. Only Schweitzer et al.’s study reported
lessened complaints from the spouse about executive dys-

function complaints [37]. Others have concluded that mea-
surements at the activity and participation level (such as
functional questionnaires) are less sensitive to change than
measurements at the impairment level (such as neuropsy-
chological measures) and that it may take longer for the
achievement of new cognitive skills to change self-percep-
tion [45-46]. While GMT does use a multicontext
approach [47] for transfer of training, sufficient practice to
achieve mastery and generalization is lacking. In our
GMT, several homework sessions are assigned to practice
self-monitoring and using the strategies of “stop,” “state,”
and “split” in simulated complex tasks as well as one task
in the home identified by the participant. In our study, par-
ticipants reported that they were using the strategies in
their everyday activities, but in reality homework assign-
ments were either incomplete or not turned in. Most par-
ticipants failed to complete more than half of the
homework assignments. There were some instances in
which participants were observed completing self-monitor
forms and functional task descriptions in the waiting room
before the next session, regardless of the fact that the mon-
itoring forms were designed to assist in reminding them in
the moment at home to utilize their new strategies. There-
fore, the lack of in-home practice may have contributed to
a lack of improvement on daily activities as measured by
the BRIEF-A. In any event, the absence of generalization
needs to be addressed in future studies of GMT.
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GMT required a 3 mo commitment, which some
might consider a long commitment. However, partici-
pants who completed this intervention reported that they
were inspired by participating in the group and hearing
experiences from other members. In addition, some
reported that hearing that others were struggling with the
same issues made them feel more “normal.” Positive
family interactions were reported as a result of including
their significant others in education and reporting on the
participant’s executive function. The six participants who
completed the study reported that overall, GMT was
helpful in that they had learned the strategy of impulse
control to “stop and think” before engaging in a complex
task, thereby providing them the time to consider the
implications of actions and better plan action steps.

The improvements in the TOL as a result of GMT are
promising. Yet, there are limitations in our study that
need to be considered. First, the sample size is small.
Second, improvements from the intervention were not
validated by comparison to a control group. Third, blast-
related mTBI is determined by self-report. Fourth, there
is controversy regarding whether cognitive impairments
can be attributed to mTBI years after the injury [1,48] or
whether cognitive impairments are strictly due to comor-
bidities such as PTSD and depression. In our work, four
subjects had PTSD; considering this controversy, our
results for GMT may have produced their effect on
symptomatology from the combination of mTBI and
comorbidities, or comorbidities alone.

In a recent review of GMT, Krasny-Pacini et al.
stated that there is insufficient evidence to support GMT
as a single intervention [14]. And there is limited to mod-
est evidence for the effectiveness of cognitive rehabilita-
tion training for TBI in general [49]. Despite the current
state of the literature, a number of studies and sources
continue to recommend metacognitive training and GMT,
in particular, as the theory-based treatment of choice for
executive function deficits in TBI [7-6]. Our study
extends the current literature by providing further but
limited support for use of GMT and a demonstration of
the feasibility of GMT in not only participants with
mTBI but also in individuals with military blast-related
mTBI. Kennedy et al. expressed the need for such studies
to determine best practices for this unique population [5].
To our knowledge, this is the first published study of an
executive function intervention for Veterans diagnosed
with blast-related mTBI.

Research is needed to further study the elements of
GMT and its effect in a larger sample of Veterans with

WAID-EBBS et al. Goal Management Training in Veterans

executive function deficits as a result of mTBI. Deter-
mining the *“active ingredients” in GMT will enable a
more targeted intervention or identify additional training
that could enhance GMT, such as training to transfer,
attention training [50], or problem-solving training [36].
Additional training could be incorporated before or after
GMT or integrated within GMT by engaging in complex
tasks in the community utilizing GMT strategies learned
during the sessions. Based on our experience, we suggest
that integrating problem-solving training in the comple-
tion of complex tasks in the home may improve general-
ization and use of the GMT strategies. Our study showed
that participants with more impairment were more likely
to benefit from GMT. Future participant selection for
GMT may be guided by identifying characteristics, such
as impairment level, that would predict improvement
from GMT.

Selection of outcome measures for executive func-
tion interventions is challenging. Krasny-Pacini et al.
[14] and Lewis et al. [4] described the lack of ecological
validity in many executive function measures and the
limitations of measures that are more functionally based.
Functional measures often lack standardization, norms,
and adequate test-retest reliability. In addition, measures
must be difficult enough to capture the ability of the sam-
ple. For example, the Revised-Strategy Application Task
and Hotel Task had significant ceiling effects and did not
capture improvement [37]. Currently, we are testing a
Smartphone app that will monitor completion of complex
tasks selected by the participants. The Smartphone app
will measure time to completion and whether the partici-
pant is on task at variable intervals. In addition to every-
day functional measures, we are examining the use of
standardized tests, such as the Stop Signal Task [51-52]
and the EXAMINER test battery [53] from the National
Institutes of Health toolbox.

CONCLUSIONS

Our study extends the current literature by providing
further but limited support for the use of GMT for meta-
cognitive training for patients with mTBI and demonstrates
its feasibility among individuals with military blast-related
mTBI.
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