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ABSTRACT. Bradbury CL, Christensen BK, Lau MA, Rut-
an LA, Arundine AL, Green RE. The efficacy of cognitive
ehavior therapy in the treatment of emotional distress after
cquired brain injury. Arch Phys Med Rehabil 2008;89(12
uppl 2):S61-8.

Objective: To evaluate the efficacy of cognitive behavior
herapy (CBT), adapted to meet the unique needs of individuals
ith acquired brain injury (ABI), and modified for both group

nd telephone delivery.
Design: Matched-controlled trial, with multiple measure-
ents across participants, including pretreatment baseline as-

essment plus posttreatment and 1-month follow-up.
Setting: Outpatient community brain injury center.
Participants: Participants (N�20) with chronic ABI. Ten

ere assigned to the CBT treatment group and 10 to education
ontrol. All were experiencing significant emotional distress at
he onset of the study.

Intervention: Eleven sessions of CBT (or education con-
rol), including 1 introductory individual session plus 10 fur-
her sessions administered in either group format or by tele-
hone. The CBT was designed to decrease psychologic distress
nd improve coping. Specific adaptations were made to the
BT in order to better accommodate individuals with cognitive
ifficulties.
Main Outcome Measures: Primary outcome measures in-

luded the Symptom Checklist-90-Revised (SCL-90-R) and the
epression Anxiety Stress Scales (DASS-21). Secondary out-

ome measures included the Community Integration Question-
aire (CIQ) and the Ways of Coping Scale, Revised.
Results: Significant CBT treatment effects (in both group

nd telephone formats) were observed on the SCL-90-R and
he DASS-21, whereas no significant effects were observed
n the education control group. No significant effects of
reatment were observed on the CIQ or Ways of Coping
cale, Revised.
Conclusions: Results suggest that adapted CBT—adminis-

ered by telephone or in a face-to-face group setting—can
ignificantly improve emotional well-being in chronic ABI.
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EOPLE WITH ABI are at increased risk for the develop-
ment of psychiatric disturbance; many have extreme and

rotracted emotional disturbances in the months and years after
njury.1 However, the emotional consequences of ABI have
istorically received little attention. Although physical and
ognitive symptoms are often the focus of inpatient rehabilita-
ion programs, the emotional impact of ABI is frequently
ndertreated.2,3 For people in the chronic stages of ABI, outpa-
ient treatment for psychiatric sequelae may be inaccessible be-
ause of geographic remoteness, financial barriers, or physical
isability limiting travel to treatment facilities.4 Moreover, to date,
here have been no validated treatments tailored to meet the
pecific needs of people with ABI.

The most common post-ABI psychiatric symptoms are de-
ression5,6 and anxiety,5 with the prevalence of depression
stimated to be upwards of 40%.7 Importantly, the presence of
sychologic symptoms, particularly depression and anxiety,
laces individuals at increased risk for poorer outcomes after
rain injury.8-11 For example, during rehabilitation, the severity
f depressive symptoms has been shown to be a robust deter-
inant of poorer functional outcomes after TBI, even after

ontrolling for demographic variables, cognitive deficits, and
njury severity.9 Emotional distress has also been shown to
ave a similar direct and negative impact on life satisfac-
ion.10,12 The consequences of prolonged, poor psychosocial
djustment after ABI can be profound, with suicide risk esti-
ated to be 3 to 4 times greater than in healthy individuals.11,13

mportantly, if left untreated, clinically significant depressive
ymptoms do not appear to remit over time,8,10,11 suggesting that
sychiatric symptoms represent a long-term consequence of ABI.

The persistence of emotional distress in ABI underscores the
mportance of both early identification and effective treatment
nterventions. However, traditional psychiatric treatments
pharmacologic and supportive) have been largely ineffective
ith clients with ABI.2

List of Abbreviations

ABI acquired brain injury
ANOVA analysis of variance
CBT cognitive behavioral therapy
CIQ Community Integration Questionnaire
DASS-21 Depression Anxiety Stress Scales, short form
GSI Global Severity Index
RBANS Repeatable Battery of Adult

Neuropsychological Status
SCL-90-R Symptom Checklist-90-Revised
TBI traumatic brain injury

WTAR Wechsler Test of Adult Reading
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A

To be effective, psychologic treatments designed for ABI
opulations need to address the complex relationship between
he various sequelae of ABI, including compromised self-
wareness and coping. Poor coping (eg, emotion-focused cop-
ng) has been widely associated with adjustment problems,
nxiety, and depression postinjury.14,15 Conversely, adaptive
oping (ie, problem-focused coping) has been recognized as a
recursor to better adjustment and overall well being,16 yet it
ay require intact executive function, often compromised after

rain injury.17 Reduced self-awareness has been associated
ith adjustment difficulties post-ABI.18 Individuals with
igher levels of self-awareness endorse greater levels of emo-
ional distress and may also show greater motivation to change,
ranslating into better outcomes.19,20 Yet, the opposite is true
or patients with lower levels of self-awareness, often resulting
n an underestimation of symptoms and difficulties articulating
nd recognizing their own impairments. One promising psy-
hologic treatment that may improve both effective coping and
elf-awareness is CBT.21

CBT is one of the most empirically validated short-term
nterventions aimed at decreasing psychologic distress, im-
roving coping, and enhancing psychologic well being in a
ide range of clinical populations22 with demonstrated efficacy

n both the individual therapy modality and the group therapy
odality, which is more cost-effective.23 There is an emerging

iterature detailing the benefits of CBT in medical popula-
ions,22 where improved coping and overall quality of life have
een observed in patients with breast cancer24 and other
hronic conditions.25 CBT has also been shown to promote
ehavioral activation in patients with stroke26 and to decrease
epressive symptoms in an Alzheimer’s population.27

Despite the proven benefits of CBT for both the general and
edical population, there is a paucity of treatment with dem-

nstrated efficacy for ABI, and the few existing studies eval-
ating efficacy contain methodologic limitations.28-31 Intuitively,
BT represents a promising intervention for individuals with
BI, given its efficacy among other populations with mood and

nxiety symptoms. Nonetheless, there are strong suggestions
hat psychologic interventions may need modifications to meet
he unique needs of persons with ABI. Recently, Mateer and
ira32 also emphasized the importance of addressing the emo-

ional sequelae in brain injury and developed several guidelines
or tailoring CBT to a brain-injured population.

Until recently, though, there were only case study accounts
f the effectiveness of CBT in the treatment of patients with
BI.29 For example, Tiersky et al30 evaluated the efficacy of an

ntensive neuropsychiatric rehabilitation program (cognitive
emediation and CBT 3 times a week for 11 weeks) aimed at
reating mild to moderate psychologic symptoms and postcon-
ussive symptoms in patients with TBI. The intervention was
ffective in reducing psychologic distress in patients compared
ith wait list controls. The benefit of this evaluation was the

nclusion of CBT as the primary treatment. Yet, methodologic
imitations (eg, confounding of CBT with cognitive remedia-
ion, intensity and proximity of care) make it impossible to
scertain the underlying mechanism of improvement and likely
recluded outpatients from rural communities or patients with
obility constraints from participating. Anson and Ponsford31

lso found that group CBT improved coping strategies among
atients with TBI, yet failed to impact mood or anxiety symp-
oms. Again, several methodologic limitations (no control
roup, small sample size, concurrent cognitive remediation)
hould be noted.31 Nevertheless, these preliminary positive
ndings are promising and support further investigations into
he efficacy of CBT for the ABI population. a

rch Phys Med Rehabil Vol 89, Suppl 2, December 2008
An additional major barrier to the delivery of postacute
ealth care to people with ABI is accessibility.4 Financial
ircumstances, mobility issues, and geographic remoteness can
mpede access to services,4 which has led some (eg, Tam et
l)33 to advocate the development of telerehabilitation for
BI. Emerging research investigating the efficacy of telephone-

dministered psychotherapy have shown telephone therapy to be
eneficial in the treatment of depression in patients with multiple
clerosis34 and for terminally ill patients with cancer.35 CBT has
emonstrated efficacy for telephone delivery in medical popula-
ions, allowing for administration of therapy regardless of the
atient’s geographic location; however, the efficacy of telephone
BT in ABI has yet to be examined.
Finally, although CBT has been identified as the treatment of

hoice for the psychiatric sequelae of ABI, there is little re-
earch on its efficacy when adapted for patients with cognitive
mpairments.

The objective of this study was to evaluate the efficacy of a
BT protocol for reducing emotional distress and improving
oping in a group of patients with chronic ABI that (1) has been
dapted for people with ABI, (2) can be delivered in conven-
ional group format or by telephone, and (3) is benchmarked
gainst an education control group. We hypothesized, first, that
BT, administered by group or telephone modality, would

mprove the emotional wellness, coping skills, and community
ntegration for individuals with chronic ABI. Second, we hy-
othesized that improvements in emotional wellness would be
aintained at 1 month after cessation of treatment.

METHODS

articipants
The study protocol was approved by the research ethics

oard at the institution at which the study was conducted, and
he procedures of the study were in accordance with the stan-
ards of the research ethics board.
A total of 20 patients were initially recruited from a com-
unity-based ABI treatment organization for patients with the

hronic effects of ABI. Inclusion criteria were as follows: (1)
ge between 18 and 65 years, (2) greater than 1 year postinjury,
3) able to provide informed consent, (4) on stable dosage of
sychoactive medication and being monitored by a physician
r psychiatrist, and (5) scored at least 1 SD above the published
ean on the SCL-90-R36 GSI.
Individuals were excluded from the study if they (1) were

ndorsing significant suicidal ideation at the time of evaluation,
2) were currently engaged in another CBT or other psycho-
herapeutic intervention (not including sporadic support from
ocial work, psychiatry, case manager, or other counselor), (3)
ad a concurrent neurological or psychotic disorder, or (4)
ere diagnosed with a communication disorder that would
reclude participation.
Twenty-nine patients were approached to participate in the

tudy. Of these, 7 declined. Of the 22 who agreed to participate,
0 met the SCL-90-R cutoff. From these patients, 2 groups
ere created who were matched on SCL-90-R scores, age, sex,

nd years of education. All participants in the groups had
ustained significant brain injuries. Patients with TBI had ini-
ial GCS scores in the moderate or severe range. All patients
ith nontraumatic injuries were currently operating in the
oderate to severe range of cognitive impairment in at least 1

ognitive domain and/or had remained in inpatient treatment
or more than double the provincial average length of stay (27
ays).
Within each group, half of the participants were assigned to

conventional group format for their sessions, and half were
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ssigned to a telephone-administered format; this latter assign-
ent was based on logistical considerations, with patients

raveling the farthest distances or without reliable transporta-
ion to the treatment facility receiving the telephone admi-
istration. (After the study commenced, 1 participant in the
elephone-administered CBT condition withdrew and was
ubsequently replaced by a new recruit.) Table 1 shows the
emographic, medical, and injury variables of the 2 groups.
he CBT and education control groups did not differ signifi-
antly across any of the following parameters: age, years of

Table 1: Demographic, Medical, and Injury Variables

CBT Group
(n�10)

Education Control
(n�10)

Age, mean � SD (y) 39.8�10.44 42.50�13.01
Sex, n (%)

Female 5 (50) 5 (50)
Male 5 (50) 5 (50)

Years postinjury, mean � SD 7.00�6.15 11.40�9.42
Injury type

Trauma, n (%) 7 (70) 3 (30)
MVC 5 1
Pedestrian MVC 1 1
Fall 1 1
Nontrauma, n (%) 3 (30) 7 (70)
Aneurysm/AVM/stroke 2 3
Hypoxia/anoxia 1 1
Anaphylaxis 0 1
Tumor 0 2

Psychotropic medication, n (%)
No medication 4 (40) 3 (30)
Antidepressant 5 (50) 6 (60)
Antipsychotic/mood

stabilizer 3 (30) 6 (60)
Benzodiazepine 2 (20) 2 (20)
Stimulant 0 (0) 2 (20)

Marital status, n (%)
Single 8 (80) 4 (40)
Married/common law 1 (10) 4 (40)
Divorced/separated 1 (10) 2 (20)

Years of education,
mean � SD 13.10�1.66 14.00�1.89

Preinjury employment, n (%)
Employed 8 (80) 6 (60)
Student 2 (20) 2 (20)
Unemployed 0 (0) 2 (20)

Postinjury employment, n (%)
Employed 1 (10) 0 (0)
Student 0 (0) 1 (10)
Unemployed 9 (90) 9 (90)

Estimated premorbid IQ,
mean � SD

WTAR standard score 95.40�11.58 102.8�13.47
Cognitive functioning,

mean � SD
RBANS total index 66.10�16.37 73.20�15.62
Immediate memory 71.10�20.96 75.80�17.64
Attention 68.50�21.10 73.00�20.36
Language 79.50�13.06 83.00�16.55
Visuospatial 76.50�19.80 86.70�16.67
Delayed memory 64.30�25.29 75.40�20.38
s
bbreviations: AVM, arteriovenous malformation; MVC, motor ve-
icle collision; IQ, intelligence quotient.
ducation, time since injury, estimated premorbid intelligence
uotient as measured by the WTAR,37 or current cognitive fun-
tioning as measured by the RBANS.38

There were 4 subgroups in total. The treatment group com-
rised a telephone- administered subgroup (telephone CBT;
�5) and a face-to-face, group format subgroup (group format
BT; n�5). The education control group was composed of a

elephone-administered subgroup (telephone education control;
�5) and a group-administered subgroup (group education
ontrol; n�5).

aterials
Prior to treatment, all participants were administered the

ollowing neuropsychological tests to confirm similar levels of
remorbid intellectual functioning and current cognitive func-
ioning, and to provide clinical information with which to tailor
herapy: (1) the WTAR,37 an estimate of premorbid intelli-
ence; and (2) the RBANS,38 a brief, valid, and reliable measure
f neuropsychological functioning that evaluates performance
cross a range of cognitive domains, providing summary index
cores for each.

rimary Outcome Measures
Symptom Checklist-90-Revised.36 This is a 90-item self-

eport questionnaire that measures a broad range of psycho-
ogic symptoms, including a global severity index of psycho-
ogic distress, the GSI. The GSI captures overall levels of
motional distress by calculating an aggregate score across
linical scales, allowing the comparison of overall emotional
ell being of participants with differing diagnoses. The SCL-
0-R has robust psychometric properties and has been normed
or the ABI population.39

Depression Anxiety Stress Scales.40 The DASS-21 is a
1-item self-report measure, shown to be a valid and reliable
easure of depression and anxiety.41 The DASS-21 consists of
total score that evaluates overall emotional distress from all
clinical scales, as well as subscale scores of depression,

nxiety, and stress.

econdary Outcome Measures
The Ways of Coping Scale, Revised.42 The Ways of Cop-

ng Scale, Revised is a 66 item self-report measure used to
ssess the cognitive and behavioral strategies that individuals
mplement in order to cope with a situation that they perceive
o be stressful. Factor analysis of the Ways of Coping Scale,
evised has generated 8 dimensions of coping, and the current

tudy focused on planful problem-focused coping (Ways of
oping Scale, Revised, Planful Problem Focused subscale;
lanning, strategizing, and perspective-taking considered more
daptive)43 and escape/avoidance coping (Escape Avoidance
ubscale; emotional method of coping, considered less adap-
ive).42

Community Integration Questionnaire.44 The CIQ is a 15
uestion self-report measure aimed at evaluating an individual’s
evel of community reintegration after brain injury. It is a
idely used measure of community reintegration after brain

njury and has been shown to be a valid and reliable measure
or the ABI population.

esign and Procedures
The design was a pre/posttreatment, education controlled

esign, comparing the effects of CBT to education both within
nd between groups. The modalities were commensurate on
retreatment SCL-90-R means, with no significant differences,

imilar distributions, and minimal effect sizes. Prior to treat-

Arch Phys Med Rehabil Vol 89, Suppl 2, December 2008
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A

ent commencing, neuropsychological tests and baseline psy-
hologic outcome measures were administered. Then, the first
ession for all participants took place in person, 1-on-1, with
heir therapist or educator. At this time, all procedures were
xplained and materials were distributed.

The subsequent 10 treatment/education sessions were con-
ucted either over the telephone (1-on-1 format) or in the
ace-to-face, group format. The sessions took place on a
eekly basis with some sessions occurring twice weekly be-

ause of time constraints and scheduling. All sessions were
ompleted within a 9-week time frame, with sessions ranging
rom 45 to 75 minutes as required. All participants completed
he DASS-21 at the beginning of each weekly session to
onitor progress and suicide risk. After completion of the

leventh session, all participants completed the posttreatment
utcome measures. Participants in both groups also received
-month follow-up sessions, at which time only the primary
utcome measures (SCL-90-R and DASS-21) were adminis-
ered.

CBT protocol (telephone CBT and group format CBT). The
BT was tailored to meet the unique needs of the ABI popu-

ation, while adhering to proven treatment protocols. To ad-
ress cognitive difficulties, specific alterations were made to
onventional CBT, including repetition of important materials
nd frequent breaks.32 To expand and refine the recommenda-
ions of Mateer and Sira,32 specific cognitive information about
ach patient was obtained from neuropsychological assessment
esults. Specifically, the presence and severity of current cog-
itive deficits were identified in the following areas: memory,
ttention, initiation/activation, language, and speed of process-
ng. For each patient, (1) their ability to benefit from repetition,
2) their capacity to learn and retain information, and (3) speed
f information processing were identified and provided the
herapist with information that helped determine the rate and
omplexity of speech and amount of repetition and summari-
ation that might be required to optimize retention of informa-
ion for each patient. In groups, the cofacilitator (master’s-level
raduate student) played a key role in assisting patients with
igher needs (eg, reminders to complete homework). The mas-
er’s-level student also administered telephone CBT to 1 partici-
ant under the direct supervision of the supervising psychologist.
he 2 CBT therapists were clinical psychologists who also spe-
ialized in clinical neuropsychology, with a minimum of 5 years
f clinical experience in the administration of CBT.
Education control protocol (telephone education control

nd group education control). The education control was
dministered by a trained clinician educator (master’s-level
raduate student). The purpose of the education group was to
ontrol for general aspects of therapeutic contact. Participants
n both the telephone education control and group education
ontrol subgroups were provided wide-ranging information
egarding the normative functioning of the brain, brain injury,
nd ABI sequelae. The content of the sessions was entirely
ducational, and if patients solicited counseling directly or
ndirectly, the educator was trained to explain that she was
here to provide general information, but not counseling. Sub-
equent to the completion of the study, all control participants
ho continued to endorse significant emotional symptoms at

heir 1-month follow-up were offered CBT.

tatistical Analyses
Hypothesis 1. Pretreatment outcomes were compared with

osttreatment outcomes using 2 (group: CBT vs education con-
rol) by 2 (time: pretreatment vs posttreatment) repeated-measures
NOVAs for each of the primary and secondary outcome mea-
ures. Subgroup analyses were also conducted, using paired t tests a

rch Phys Med Rehabil Vol 89, Suppl 2, December 2008
with primary outcome measures only) in order to evaluate the
fficacy of both the group format CBT and the telephone CBT.

Hypothesis 2. (1) To evaluate retention of treatment gains,
2 (group: CBT vs education control) by 2 (time: pretreatment
s 1-month follow-up) repeated-measures ANOVA was con-
ucted, with the SCL-90-R GSI and DASS-21 as the dependent
ariables. We also examined effect sizes (Cohen’s d) to com-
are the magnitude of the effect in this analysis to the equiv-
lent analysis from hypothesis 1, with the expectation that
articipants in the CBT group would demonstrate commensu-
ate pretreatment/1-month follow-up changes, compared with
re/posttreatment changes. (2) Paired t tests (CBT group) from
osttreatment to follow-up were also undertaken, including
ffect size calculations (with no significant differences and
mall effect sizes expected).

RESULTS

ypothesis 1
A significant group by time interaction was observed for the

CL-90-R (F1,18�7.03, P�.05), with planned comparisons
howing no significant pretreatment differences (t18�–0.40,
�.69, 1-tailed, Cohen’s d�–0.18), but significant posttreat-
ent differences (t18�–2.95, P�.01, 1-tailed Cohen’s d�
1.32). Further, the CBT group showed a significant reduction

n distress (t9�4.11, P�.01) with a large effect size (Cohen’s
�1.30). Similarly, with the DASS-21 total score as a depen-
ent variable, a significant group by time interaction was
bserved (F1,18�7.56, P�.05), with nonsignificant pretreat-
ent differences between the 2 groups (t18�–1.01, P�.33,

lthough a moderate effect size was observed, Cohen’s d�–
.48), but significant posttreatment differences (t18�–0.93,
�.001, with a very large effect size Cohen’s d�–1.76).
ignificant improvement on the DASS-21 was also observed
rom pretreatment to posttreatment in the CBT group (t9�6.27,
�.001, Cohen’s d�1.79). Moreover, although the mean pre-

reatment DASS-21 scores indicated a moderate range of emo-
ional disturbance, relative to normative data, posttreatment
ASS-21 total scores for the CBT group fell within the nor-
ative range for emotional disturbance. See figure 1 for group

ifferences on DASS-21 scores across all sessions.
Table 2 displays the descriptive statistics for the subgroups

n the primary outcome measures. On the SCL-90-R GSI, the
roup format CBT patients showed significant improvement
ver time as predicted (t4�3.67, P�.01, 1-tailed, with a large
ohen’s d effect size: Cohen’s d�1.45) as did the telephone
BT patients (t4�2.20, P�.05, 1-tailed, with a large effect

ize: Cohen’s d�1.06). On the DASS-21 total score, significant
eductions in emotional distress with large effect sizes were
bserved for both the group format CBT subgroup (t4�5.03,
�.01, 1-tailed, Cohen’s d�1.91) and the telephone CBT
ubgroup (t4�3.07, P�.05, 1-tailed Cohen’s d�1.46). Further,
here were no significant between-group differences at post-
reatment, when the group format CBT and telephone CBT
roups were compared on either the SCL-90-R (t8� 0.19,
�.85, Cohen’s d�0.12) or the DASS-21 (t8�–0.78, P�.46,
ohen’s d�–0.49). Last, there were no significant improve-
ents, or trends toward improvement, after treatment in either

f the education control groups on either test.
Scores on the secondary outcome measures for community

ntegration, emotion-focused coping, and problem-focused
oping, all changed in the expected directions—that is, im-
rovements were noted for the most part in the CBT group, but
ot the education control group. Most of these results were
rends toward significance. On total CIQ score, results revealed
trend toward a group by time interaction (F1,18�4.34,
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�.052), and similar results were revealed on the Ways of Coping
cale, Revised, Escape Avoidance subscale (F1,18�3.94,
�.063). No group by time interaction effect was revealed on the
ays of Coping Scale, Revised, Planful Problem Focused sub-

cale (F1,18�0.22, P�.65), but a main effect of time was shown
F1,18�7.81, P�.05). Therefore, both groups seemed to improve
heir problem-solving approach by being involved in CBT or
earning about brain injury. However, only the CBT group showed
rends toward declines in emotion-focused coping.

ypothesis 2
As shown in figure 2, when pretreatment and 1-month fol-

ow-up outcomes on the SCL-90-R GSI were examined, a
ignificant group by time interaction was observed (F1,18�
8.60, P�.001). As previously stated, the groups had commen-

Table 2: Individual Group Analy

Outcome Measures
G-CBT (n�5)
Mean � SD

T
M

SCL-90-R, GSI
Pre 71.00�7.84 68
Post 59.20�8.41 58

DASS-21
Total score

Pre 42.80�21.15 46
Post 12.00�8.60 19

Depression
Pre 21.20�14.87 13
Post 6.80�6.57 5

Anxiety
Pre 8.00�3.74 11
Post 2.00�3.46 3

Stress
Pre 13.60�9.94 21
Post 3.20�3.35 10

ig 1. Group differences on
ASS-21 total score over

ime. Performances in each of
he 4 groups are presented
cross the 10 treatment/edu-
ation sessions. A lower score
epresents less emotional dis-
ress. G-CBT, Group CBT; T-
BT, telephone CBT; G-Ctrl,
roup education control; T-
trl, telephone education con-
rol; Pre-TX, pretreatment;
ost-TX, posttreatment.
bbreviations: G-CBT, Group CBT; T-CBT, telephone CBT; G-Ctrl, group e
urate pretreatment scores. However, significant differences were
evealed at follow-up on a 1-tailed t test (t18�–3.38, P�.01,
ohen’s d�–1.51), with the treatment group showing signifi-
antly better functioning than the control group. As well, signifi-
ant improvement within the CBT group from pretreatment to
ollow-up was observed (t9�5.17, P�.001, 1-tailed, Cohen’s
�1.30).

As shown in figure 3, similar results were revealed for the
ASS-21, with a significant group by time interaction ob-

erved (F1,18�12.65, P�.01). The CBT group demonstrated
ignificant reductions in distress (DASS-21 total score) com-
ared with the control group (t18�–4.65, P�.001, Cohen’s
�–2.08), and significant improvement within the CBT group
rom pretreatment to 1-month follow-up was also found
t9�7.01, P�.001, 1-tailed, Cohen’s d�1.85).

or Primary Outcome Measures

(n�5)
� SD

G-Ctrl (n�5)
Mean � SD

T-Ctrl (n�5)
Mean � SD

8.26 72.40�9.15 69.80�6.98
11.11 68.00�7.97 72.80�9.28

13.41 60.40�36.89 49.20�17.81
19.97 42.80�25.00 62.80�24.68

7.67 23.20�10.35 18.40�7.80
5.76 16.00�11.31 22.80�10.26

8.07 16.00�14.63 14.80�5.93
3.58 7.60�6.69 16.80�8.44

3.03 21.20�13.31 16.00�6.78
11.28 19.20�11.19 23.20�8.44
ses f

-CBT
ean

.40�

.00�

.00�

.60�

.60�

.20�

.20�

.60�

.20�

.80�
ducation control; T-Ctrl, telephone education control.
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Importantly, no change was found between posttreatment
nd 1-month follow-up measures for the CBT group on either
he SCL-90-R GSI (t9�–0.89, P�.20, Cohen’s d�0.25) or the
ASS-21 total score (t9�–0.06, P�.48, Cohen’s d�–0.02),
emonstrating the stability of group effects over time. The
tability of positive change was also upheld, on both outcome
easures, for subgroup analyses. The group format CBT par-

icipants showed commensurate posttreatment and follow-up
cores on the SCL-90-R GSI (t4�0.44, P�.34, Cohen’s
�0.19), and the DASS-21 total score (t4�–0.12, P�.45,
ohen’s d�–0.05). The telephone CBT participants showed

imilar results on the SCL-90-R GSI (t4�0.75, P�.25, Cohen’s
�0.27) and DASS-21 (t4�0.00, P�.50, Cohen’s d�0.00).

Importantly, there were no significant differences between
he group format CBT and telephone CBT groups at follow-up
n either the SCL-90-R GSI (t8�.32, P�.76, Cohen’s
�–0.20), or the DASS-21 (t8�–.82, P�.44, Cohen’s d�–
.52). See table 3 for individual change scores and clinical
mpact for individual participants.

DISCUSSION
As predicted, results of the current study revealed statisti-

ally significant improvements in emotional distress for the
BT group, compared with the control group, from pretreat-

Between Group Differences on SCL-90-R GSI
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ig 2. Differences on SCL-90-R GSI from pretreatment to follow-up
cross collapsed CBT groups and education control groups.

Between Group Differences on DASS Total Score
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mollow-up across collapsed CBT groups and education control
roups.

rch Phys Med Rehabil Vol 89, Suppl 2, December 2008
ent to posttreatment and at a 1-month follow-up. Upwards of
0% of the CBT participants showed meaningful improve-
ents in their pre-post treatment reports of emotional distress

n the SCL-90-R GSI (ie, a t score �1 SD above the mean),
ompared with 0% of control group participants. Similar ben-
fits were observed on the DASS-21, with 80% of the CBT
roup reporting normative levels of emotional distress post-
reatment, compared with only 20% of controls. Therefore,
hey may have been experiencing a greater number of symp-
oms, and this may have impacted the current findings.

Results also demonstrated the lasting benefits of CBT at 1
onth postinjury, with 50% of CBT participants continuing to

how meaningful positive change on the SCL-90-R GSI com-
ared with only 10% of the control group. Similar findings
ere found on the DASS-21, with 80% of participants in the
BT group reporting normative levels of emotional distress at

heir 1-month follow-up, compared with only10% of controls.
mportantly, the efficacy of treatment cannot be attributed to
igher estimated premorbid intelligence quotient or higher
urrent cognitive functioning in the treatment group because
here were no significant differences between the groups on the

TAR or the RBANS. This suggests that CBT adapted to meet
he unique cognitive and emotional needs of ABI survivors can
e successful at improving emotional well being, even in
atients who are years postinjury.
Importantly, individual subgroup analyses showed commen-

urate improvements on the SCL-90-R GSI and on the
ASS-21 total score for both the group format CBT and the

elephone CBT subgroups. Given the small sample size, it is
ifficult to interpret preliminary findings regarding treatment

Table 3: Individual Scores on SCL-90-R GSI and DASS-21,
Pretreatment Versus Posttreatment Versus 1-Month Follow-Up

Patient
GSI
Pre

GSI
Post

GSI
Follow-Up

DASS-21
Pre,

Total
Score

DASS-21
Post,
Total
Score

DASS-21
Follow-Up

CBT treatment
group

1* 63 55 41 16 0 8
2* 81 58 71 62 22 14
3* 74 68 64 56 18 26
4* 63 48 50 24 8 4
5* 74 67 60 56 12 10
6 65 66 58 44 38 18
7 72 71 72 62 44 44
8 81 59 60 56 10 30
9 60 50 30 40 0 0
10 64 44 52 28 6 6

Education control
group

1* 65 60 58 54 20 12
2* 74 66 68 24 26 48
3* 81 81 81 88 82 90
4* 81 69 73 108 52 70
5* 61 64 67 28 34 50
6 72 61 71 58 82 76
7 65 65 74 38 32 32
8 64 81 72 24 40 44
9 67 76 70 68 78 86
10 81 81 81 58 82 84

Group-administered subgroup patients for group cognitive behav-
or therapy and group education control.
ig 3. Differences on DASS-21 total score from pretreatment to

odality with confidence. Nonetheless, these results support
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he notion that adapted CBT for ABI could have equivalent
fficacy when administered in either traditional group or
dapted telephone modalities. This important finding, if repli-
ated in a larger, randomized controlled trial, would allow for
reater accessibility to individuals with ABI who, because of
ither mobility of geographic restrictions, would have other-
ise been precluded from participation in treatment. However,

he current findings should still be considered preliminary,
iven the small sample size, and the fact that the study was a
ase matched design and not a more rigorous design, such as a
andomized controlled trial.

Secondary outcomes including coping and community inte-
ration still require further investigation. Both the CBT and the
ontrol group showed significant improvements (pretreatment
o posttreatment) in their implementation of problem-focused
adaptive) coping, but only the CBT group showed concurrent
eclines (trend) in their emotion-focused (maladaptive) coping.
indings suggest that providing structure, organization, and

earning opportunities may have a global positive impact on
lanning and problem-solving in ABI, but that to elicit positive
motional change, the problem-solving must be related to psy-
hologic/psychosocial issues. Community integration results
ere inconclusive, with both groups showing some changes
ver time and no significant effects revealed, despite trends in
he direction of improved integration. Additional research into
he secondary benefits of CBT for ABI is required. The current
ndings are nevertheless compelling, suggesting that individ-
als with ABI have the potential to improve their emotional
ell being, which in turn may have a widespread and positive

mpact on other aspects of functioning.
The emotional sequelae of ABI are not under debate. Emo-

ional distress has unequivocally been identified as a significant
ontributing factor to poorer community functioning and de-
reased quality of life after brain injury.9-11 That emotional
istress does not receive more attention in traditional rehabil-
tation programs is a concern. Although significant rehabilita-
ion efforts are devoted to the cognitive and motor sequelae of
BI, the emotional sequelae often receive limited attention,
articularly during acute rehabilitation. Yet, psychologic ser-
ices are often expensive and inaccessible for people in the
ubacute and chronic stages of brain injury. Moreover, few
sychologic interventions are tailored to the specific cognitive
eeds and content issues of brain-injured patients. Of the
revious findings, improvements in emotional well being30 and
oping strategies31 had been suggested, but the current study, to
ur knowledge, is the first of its kind that documents the
fficacy of adapted CBT for individuals with ABI, and also
nvestigates CBT efficacy for both group and telephone treat-
ent modalities. Moreover, the current findings delineate the

pecific mechanisms underlying change, showing that educa-
ion and socialization are insufficient to evoke change and that
he necessary component is an adapted psychotherapeutic inter-
ention that individuals with ABI can learn and retain over
ime.

tudy Limitations
There are obvious limitations to the current study. First, the

urrent study was an education-matched study, not a random-
zed controlled trial; therefore, caution should be applied in the
xtrapolation and generalization of the findings outside the
ontext of the current study. Another very pertinent limitation
as the small sample size, again making it difficult to interpret

he current findings confidently. Results were nevertheless
ompelling, and given the current strength of the findings,

dditional investigations are warranted. P
An additional limitation of this study was the representative-
ess of the sample. All individuals who participated in the
urrent project were connected to a community ABI program
nd lived in urban areas with access to high-quality health care.
herefore, the sample tested is not representative of all indi-
iduals with ABI. Finally, sample bias is a potential limitation.
ndividuals who chose to participate in the current study may
ave been more psychologically minded or at a stage in their
ecovery at which they were more receptive to psychologic
ntervention. Results suggest that for individuals motivated to
articipate, the intervention has the potential to be efficacious
nd that the results can be lasting.

linical Implications
Overall, these findings are very promising. Efficacy of the

dapted CBT protocol for people with ABI was observed on
he primary outcome measures even with very small numbers.
lthough there was diminution of emotional dysfunction in the
BT subgroups and the CBT collapsed group, there was no

ignificant change to symptoms in the education control group.
hese preliminary results strongly support the value of a larger

andomized controlled trial, especially given that the current
rotocol is unique in that it is universally applicable to all
atients with ABI regardless of accessibility restrictions that
ay be present. Moreover, research has shown that patients
ith ABI do not necessarily respond as well to traditional

herapeutic interventions when their unique cognitive and re-
abilitative needs are not formally recognized and addressed.2

he current approach adheres to proven CBT treatment proto-
ols aimed at reducing emotional distress and improving ad-
ustment and coping, but critically, it has been adapted to
ddress the specific needs of the ABI population. An additional
otential benefit of this research is that CBT has the potential
o promote cognitive and physical functioning, either by en-
ancing mood (which when significantly disrupted can reduce
ognitive functioning) or by promoting greater motivation for
nd engagement in rehabilitation. This in turn may further
nhance coping and adjustment after ABI. The current line of
esearch has the potential to influence standard rehabilitation
ractices positively by demonstrating the benefits of allocating
ppropriate resources to emotional recovery after ABI.

CONCLUSIONS
Emotional distress in ABI is a pertinent concern for patients,

amilies, and health care professionals. To our knowledge, the
urrent project is the first matched controlled study demonstrat-
ng both the potential feasibility and efficacy of CBT in the
reatment of emotional dysfunction after ABI. The results of
ur study showed significant treatment effects when a modified
BT for the treatment of emotional distress in ABI was com-
ared with an education control group. Specifically, the CBT
roup reported significantly lower levels of emotional distress
osttreatment compared with their pretreatment scores. No
hanges were observed in the education control group’s reports
f emotional distress over time. Importantly, the current results
dentify that CBT, not simply socialization, is the necessary
omponent for positive change. However, prospective random-
zed controlled trials with longer-term follow-up are needed to
etermine further the specific individual, personality, and in-
ury variables that may mediate the effectiveness of CBT in the
reatment of emotional distress in ABI.
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