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Objective: To establish evidence-based recommendations
for the clinical practice of cognitive rehabilitation, derived
from a methodical review of the scientific literature concerning
the effectiveness of cognitive rehabilitation for persons with
traumatic brain injury (TBI) or stroke.

Data Sources: A MEDLINE literature search using combi-
nations of these key words as search terms: attention, aware-
ness, cognition, communication, exceutive, language, memary,
percepfion, problem sviving. reasoning, rehabilitation, reme-
diation, and training. Reference lists from idennfied articles
also were reviewed; a towal bibliography of 655 published
articles was compiled.

Study Selection; Studies were initially reviewed according
to the following exclusion criteria: nonintervention studies;
theoretical, descriptive, or review papers; papers without ade-
quate specification of interventions: subjects other than persons
with TBT or stroke; pediatric subjects: pharmacologic interven-
tions, and non-English language papers. After screening, 232
articles were eligible for inclusion. After detailed review, 61 of
these were excluded as single case reports without data, sub-
jects other than TBI and stroke. and nentreatment studies. This
screening yielded 171 articles to be evaluarted.

Data Extraction: Articles were assigned to 1 of 7 categories
according 1o their pamary area of infervention; amention, visual
perception and constructional abilities. language and commu-
nication, memory, problem solving and cxecutive functioning,
multi-modal iaterventions, and comprehensive-holistic cogni-
tive rehabiliration. All articles were independently reviewed by
at least 2 committee members and ubstracted according to
specified criteria. The 171 studies that passed ininal review
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were classified according to the strength of their methods.
Class I studies were defined as prospective, randomized con-
trolled trals. Class 11 studies were dehned as prospective
cohort studies, retrospective case-control studies, or clinical
serles with well-designed controls. Class TT1 studies were de-
fined as clinical series without concurrent controls, or studies
with appropriate singlc-subject methodology.

Data Synthesis: Of the 171 studies evaluated, 29 were rated
as Class [, 35 as Class II. and 107 as Class III. The overall
evidence within each predefinad area of intervention was then
synthesized and recommendations were derived based on con-
sideration of the relative strengths of the evidence. The result-
ing practice parameters were organized into 3 types of recom-
mendations: Practice Standards, Practice Guidelines, and
Practice Options.

Conclusions: Overall, support exists for the effectiveness of
several forms of cognitive rehabilitation for persons with stroke
and TBI, Specific reccommendations can be made for remedia-
tion of language and perception after left and right hemisphere
stroke, respectively, and for the remediation of attention, mem-
ory, functional communication, and executive functioning after
TBI. These recommendations may help to establisli paratueters
of effective treatment, which should be of assistance to prac-
ticing clinicians.

Key Words: Practice gnidelines; Cognitive disorders; cere-
brovascular accident; Brain injuries; Rehabilitation.

© 2006 by the American Congress of Rehabilitation Medi-
cine and the American Academy of Physical Medicine and
Rehabilitation

MPAIRMENTS OF COGNITIVE FUNCTION are a signif-

icant cause of disability after traumatic brain injury (TBI)
and stroke. These cognitive impairments are often the most
persistent and prominent sequelae of brain injury in patients
with moderate or good neurologic recovery. Interventions de-
signed to promote the recovery of cognitive function and to
reduce cognitive disability are a standard component of brain
injury rehabilitation: 95% of rehabilitation facilities serving the
needs of persons with brain injury provide some form of
cognitive rehabilitation, including combinations of individual,
group, and community-based therapies.!

Cogniticn is defined as the process of knowing. It includes
the discrimination between and selection of relevant informa-
tion, acquisition of information, undersianding and retention,
and the expression and application of knowledge in the appro-
priate situation. Cognitive disability may be seen in reduced
efficiency, pace and persistence of functioning, decreased ef-
fectiveness in the performance of routine activities of daily
living (ADLs): or faillure to adapt to novel or problematic
situations.

Cognitive rehabilitation is defined as a systematic, function-
ally oriented service of therapeutic activities that is based on
assesement and understanding of the patient’s brain-hehavioral



deficits. Specific interventions may have various approaches,
wncluding (1) reinforcing, strengthening. or reestablishing pre-
viously leamed patterns af behavior: (2) establishing new pat-
terns of cognitive activity through compensatory cognitive
mechanisms for impaired neurofogic systems; (3) establishing
new patterns of activity through external compensatory mech-
anises such as personal orthoses or environmental structuring
and support; and (4) enabling persons to adapt to their cogni-
tive disability. even though it may not be possible to directly
modify or compensate for cogaittve impairments, in order to
improve their overall level of funciioning and quality of life,
Cognitive rebabilitation may be directed toward many areas of
cognition, including (but not necessarily limited to) attention.
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cation, reasoning, problem solving. judgment, initiation, plan-
ning, self-monitoring, and awareness. It can be distnguished
from traditional rehabilitation and psychotherapy by its pri-
wary focus: alleviation i acquired neurecognitive impairment
and disability. Although cognitive rehabilitation may incorpo-
rate interventions directed at the person’s emotional and psvcho-
social functioning when these issues relate directly to the
agquired neurocognitive dysfunction. they are not the service's
sole focus. Regardless of the specific approach or area of
imtervention, cognitive rehabilitation services should be di-
rected at achieving changes that improve each person’s func-
tian i areas that are relevant (o their everyday bives.

Given the prevalence. and relevance. of cognitive rehabili-
tation services for persons with acquired brain injury, a need
exists to establish empirically based recommendations for the
practice ol cogmitive rehabilitation. Since 1982, this concern
has been formally recognized by a subcommittes of the Brain
Injury—Interdisciplinary Special Interest Group (BI-ISIG) of
the American Congress of Rehabilitation Medicine. The initial
recommendations of the committee were published in 1992 as
the Guidelines tor Cognitive Rehabilitation,? @ document that
defined cognitive rehabilitation. set forth the qualifications of
independent practitioners, and established minimal practice
requrements. The recommendations made at that time were
hased on “expert opinion™ and did not take into account em-
pirical evidence on the effectiveness of cognitive rehabilitation.

Recently, an independent. nonfederal panel presented their
findings before @ US National Institutes of Health (NIH} con-
sensus panel regarding the scienufic basis of common thera-
peutic interventions for the cognitive and behavioral sequelae
of TBI.* This panel reviewed the literature for cognitive reha-
bilitation published from January 1988 through August 1998,
including 11 randomized. controlled studies.* Their review
noted that data on the effectiveness of cognitive rehabiliation
programs were hmited by the heterogeneity of subjects. inter-
venlions. and outcomes studied. Nevertheless. the panel iden-
tified several studies, including randomized controlled studies
and case reports. that documented the ability of interventions to
imprave specific neuropsvehologic processes—predominantly
attention. memory. and execunive skills. The panel noted spe-
cifically that compensatory devices, such as memory books,
improved particujar ¢ognitive functions and compensated for
specific deficits. It way also noted that comprehensive, inter-
disciplinary programs that included individually tallored imer-
venuens for cognitve deficits were commonly used for persons
with TBI. Although this personalized appreach made it difficult
to evaluate program effectiveness because of the heterogeneity
of programs and persons served. several uncontrolled studies
and a nonrandomized clinical trial supporied the effectiveness
of these approaches.

Since 1996, the BI-1SIG has been in the process of devel-
oping clinical recommendations {or the practice of cognitive

rehabilination, based on an evidence-based review of the exXist-
ing literature. The recommendations of the Cognitive Rehabil
itation Committee, contained in the present report, were based
on an exhaustive review and analysis of existing research. We
reviewed papers addressing interventions for persons with hoth
TBI and stroke, because they represent the most prevalent
forms of acquired brain injury requiring intervention for cog-
nitive impairments. The selected reports consisted of both
treatment efficacy studies and studies of clinical effectiveness,
Treatment efficucy studies were defined as highly constrained
studies that typically evaluated time-limited interventions of
selected, homogenous samples, primarily for research pur-
poses. Studies of clinical effectiveness were defined as empir-
ical evaluations of ucatiments within clinival seuings, which
may incorporate clinical judgment and strategic modification of
interventions, thus reflecting the actual vse of an intervention,
The most widely accepted means of evaluating treatment effi-
cacy are randomized controlled trials that compare the inter-
veniion m question with a no-treatment control condition. In
clinical practice, these conditions may be difficult or impossi-
ble to establish. Controlled studies of treatment effectiveness
may therefore attempt (o determine whether the intervention
offers specific benetits, compared with an alternative freatment,
although this approach may be less useful for initially estab-
lishing the effectiveness of an intervention. Ultimately, the
effectiveness of any given treatment should be established by
comparing its benefits with the “best available” treatment with
known effectiveness. Within a typical clinical setting, the best
available treatment may be the combined application of stan-
dardized treatmeni protocols and individualized treatments dic-
tated by clinical experience.® At present, the closest approxi-
mation to such a model is sound, single-subject rescarch
designs or controlled multiple-baseline designs across subjects
or interventions, For this reason, these types of studies were
considered in making the current recommendations.

METHOD

To develop its evidence-based recommmendations, the com-
mittee identified and refined the questions to be addressed,
identified the relevant literature, reviewed, analyzed, and clas-
sified the existing research. and wrote recommendations based
on the strength of available evidence. A MEDLINE literature
search was conducted using the following combinations of
search words: antention, awareness, cognition, communication,
executive, language, memory, percepiion. problem solving,
reasoning, rehabilitation, remediation, and training. In addi-
tion, relevant articles were identified by members of the com-
mittee, all of whom are experieniced in brain injury rebabilita-
tion and have contributed to the published literature. Reference
lists from identified articles were searched to complete the
initial list of references. This process yiclded 635 published
articles. The abstracts or complele reports were reviewed to
eliminate reports according to these exclusion eriteria; (1)
reports not addressing intervention; (2) theoretical articles or
descriptions of treatment approaches; (3) review papers; (4)
reports without adequate specification of interventions; (5)
subjects other than persons with TBI or stroke (8 reports were
retained that included diagnoses of “other brain injury”™ when
these clearly represented a minority of subjects or when it was
possible to distinguish the results for the subjects with TBI und
stroke); (6) pediatric subjects: (7) single case reports without
empirical data: (8) non-peer-reviewed articles and book chap-
ters: (9) pharmacologic nterventions: and (10) non-English
language papers. Through this screening process the committee
selecied 232 articles for inclusion in the swdy. Basing their
assignment on the initial review. the committes placed each



Table 1. Definitions of the 3 Levels of Recommendations

Practice Standards

Based on at ieast 1, well-designed Class |
studly with an adequate sample, or
overwhelming Class |l evidence, that
directly addragses the effarfiveness of the
treatment in question, previding good
evidence 10 3upport a recommendation as
to whether the treatment be specifically
considered for persons with acquired
neurgcognitive impairments and disability.

Practice Guidelines

Based on well-designed Ciass |l studies with
adequate samples, that directly addrass the
effectiveness of the treatment in question,
praviding fair evidence to suppart a
recommendation as to whether the
treatment be specifically considered for
persons with acquired neurocognitive
impairmente and disahility.

Practice Options

Based on Class Il or Class !l studie
with additional grounds o
support a recommendation as to
whether the treatmeant be
specificatly considered for perso
with acquired neurpcognitive
impairments and disability, but
with urclear elinical cortainty.

article into 1 of 7 categories, reflecting its primary area of
intervention: attention, visual perception and constructional
abilities, language and communication. memory. proble solyv-
ing and executive functioning, multi-modal interventions, and
comprehensive-holistic cognitive rehabilitation. All articles
were reviewed by at least 2 committee members and abstracted
according to specific criteria: subject characteristics (age, ed-
ucation, gender, nature and injury of scverity, time postinjury,
inclusionfexclusion criteria); treatment characteristics (freat-
ment setting, target behavior or function. nature of treatment,
sole treatment or concomitant treatments); methods of mom-
toring and analyzing change (g, change on dependent variable
over course of treatment; pretreatment and posttreatment tests
on measures related to target behavior; patient, other, or clim-
cian ratings related to target behaviors; change on functional
measures; global outcome status); maintenance of treatment
effects; statistical analyses performed: and evidence of treat-
ment cffectiveness (eg. improvement on cognitive function
being assessed. evidence for generalized improvement on func-
tional outcomes).

Sixry-one additional studies were excluded after detailed
review, They included single case reports without data, sub-
jects with diagnoses primarily other than TBI and siroke, and
nontreatment studies consisting of brief, usually single trial.
experimental manipulations.

For each of the remaining 171 studies, the committee deter-
mined the level of evidence, basing their decisions on an
adaptation of previously established criteria®® for the develop-
ment of evidence-based clinical practice parameters. Three
levels of evidence were established. Studies that had well
designed, prospective, randemized controlled trials were con-
sidered Class 1 evidence. Within this category, several studies
featured a prospective design with “quasi-randomized™ assign-
ment 1o treatment conditions. such as prospective assignment
of subjects to alternating conditions. These were designated as
Class Ia studies. Studies were considered Class 1T evidence if
they consisted of prospective, ponrandomized cohort studies;
retrospective, nonrandamized cace-contral <tidies: or clinfeal
series with well-designed controls that permitted between-
subject comparisons of treatment conditions, such as multiple
baseline across subjects. Clinical series without concurrent
controls, or studies with results from 1 ar more single cases thar
used appropriate single-subject methods, such as multiple base-
line across interventions with adequate quantification and anal-
ysis of results, were considered Class II evidence. All classi-
fications were based on the agreement of ar least 2 reviewers.
Disagreement between reviewers was resolved through joint
discussion or by obtaining third review. The initial classilica-
tion of all studies was reviewed by the commitiee 10 ensure
consistent application of the ¢riteria and to cstablish consensus

hefare the final classification. Of the 171 studies evaluatec
were rated as Class 1, 35 as Class 11, and 107 as Class

After the studics were classified, the overall evidence w
each predefined area of intervention was synthesized and
ommendations were derived from consideration of the rel:
strengths of the evidence. The resulting practice paramv
reflect 3 putential types of recommendations {table 1) fron
best supported, Pracrice Standards and Praciice Guideline
the less evidenced Pracrice Options.

RESULTS AND DISCUSSION

Remediation of Attention Deficits

Attempts to remediate impairments of attention have ge
ally relied on drill and practice, with exercises designe
address specific aspects of attention (eg, processing sp
focused attention, divided attention). Most of the repe
interventions in this area have used stimulus-response p
digms, which required subjects to identity and select am
relevant auditory or visual stimuli, and often used spee
stimulus presentations. The implicit, if not explicit, ratiot
for most of these interventions is to restore basic altentic
abilities through repeated practice. Several studies’ have
plicitly incorporated and/or evalnated therapeutic interventi
such as feedback, reinforcement, and strategy teaching into
attention remediation programs. Most studies have relied
psychometric measures to assess improvements in attent
attributable to treatment. although a few studies have inclu
behavioral ratings or naturalistic observations.

Thirteen studies were reviewed in this area, including
Class I prospective randomized studies,”*19 4 Class I o
trolled studies®!'-'3 (of which 2 used a multiple-basel
mmethod), and 6 Class 11l studies.!*-' Most controlled stud
compared attention training with an alternative treatment. |
did not include a no-treatment condition.

One Class T and 2 Class Il studies evaluated the effectivent
of attention treatment during the acute period of rehabilitatic
The Class T study? compared the effectiveness of “‘focuse
treatment consisting of sequential, hierarchical interventio
directed at specific attention mechanisms versus “unstructure
intervention consisting of nonsequential, nonhierarchical acti
ities requiring memary or reasaning gkills. Farty-four subjec
matched for age, education, and time since injury were ra
domly assigned 1o treatment conditions during the acute peric
of rehabilitation (average, 6wk postinjury). Subjects receive
30-minute treatment gesciong 3 times per week throughout the
inpatient rehabilitation, which varied from | to 15 weeks. Bot
groups received an average of 10 hours of total treatment fo
attention. Both groups improved, but no differences existec
between groups on initial or posttreatment neuropsychologic



functioning. ADL status. or staff ratings of cognitive function-
ing. Because the subjects were in the acute period of relabil-
iation, the observed improvements are likely ro reflect spon-
Wneous recovery.

One Class [I study® employed a multiple-baseline-ucross-
subjects design and evaluated a program for the remediation of
speed of processing deficit in 10 subjects with severe TBI who
were between 6 and 34 wecks postinjury. Treatment was con-
ducted aver 6 weeks for a total of 15 hours. The initial 3-week
treatment consisted of the raining process alone, whereas in
the second 3 weeks. the raming process wias combined with
therapist feedbuck and encouragement. Subjects were also di-
vided into 2 groups according to length of baseline. All sub-
jccts showed o gradual improvement across phases, with no
differences in the rate of improvement between groups; thus a
treatment effect was not shown when the effects of spontane-

ous recovery were controlled. In the second Class 1T study,!* 35

subjects with lateralized stroke (27 left, 8 right) received 7
hours of computer-assisted reaction training over a period of 3
weeks during the acute phase of recovery (4-36wk postonset).
Beneficial effects of witention training beyond the effects of
practice and spontaneous recovery were reported on 5 of 14
outcome measures. These benelits were apparent on measures
of perceptual speed and selective attention. 4 of which resem-
bled the training tasks. with no effect shown on measures of
vigilance or general cognitive functioning. The treatment effect
was primarily apparent for subjects with left hemisphere le-
sions (most of whom were also aphasic) rather than for subjects
with right hemisphere lesions.

Two Class 1 and 2 Class 11 studies evaluated the effective-
ness of attention treatment during the postacute period of
rehabilitation. Gray et al' treated 31 subjects with attention
dysfunction as identified hy subjective report and impaired
performance on & screening measure of attention. Subjects
were randomly assigned o receive either computerized atten-
tion retraining or an equivalent amount of recreational com-
purer nge to conrrol for any nonspecitic effecre of nsing micro-
computers. The subjects were stratified into TBI versus other
diagnoses ¢including streke) und mild/moderate versus severe
attentional dystunction. Neither variable influenced treatment
results. Time postinjury vaned widely from 7 weeks for 1 mild
stroke subject 10 10 years. Subjects received approximately 16
hours of reatment aver 3 to 9 weeks. The selection of micro-
computer-based attention training tasks was based on the de-
mands placed on control processes in the brain involved in
alerting (defined as increasing reaction times), manipulating
information in working memeory. or dividing attention. Specific
training inctuded practice on siniple and discrimination resc-
tion time with feedbuck and reinforecement. as well as simul
tancous ¢ual tasks with training in verbal regulation and allo-
cation of attention in complex sitwations. Externally paced
tasks, masked stimuli. or short stimulus displays were excluded
from the recrcational computing games used in the control
condition. Immwediuely after training. the experimental group
showed marked improvement relalive to the control group on 2
measures of attention. although, when premerbid intelligence
score and lime see injury were added as covariates, e
treatment effect was no longer significani. At 6-month follow-
up. the weatment group showed continued improvement and
superior performance compared with the control group on tests
involving guditory-verbal working memory. In some cases, the
performiance ot the control group deteriorated from posttreat-
ment 1o follow-up, The researchers suggest that the initial
improvement in the control group was compatible with a non-
spectlic effect of increased attention anid activity levels during
the wrewtment perod. In contrast. the treatment group’s patlern

of imitial improvement during training, which connnued over
the ullow-up perivd, was consistent with o strategy training
model, with “some benefit as the strategy is implemented, but
increasing benefit as it becomes increasingly automated and
integrated into a wider range of behaviors.™'?

In the second postacute Class 1 siudy,® comnmunity -dwelling
subjects with moderate to severe brain injury and time postin-
Jury between 12 and 72 months were screened for orientation.
vision, aphasia, and psychiatric illness. Twenty-six subjects
were randomly assigned (o receive either attention training or
a comparison treatment condition consisting of memory train-
ing over a 9-week period. A total of 36 hours of individual
treatment was received. The attention treatment consisted pri-
marty of computenzed tasks directed at improving tocused
and alternating attention to visual and auditory stimuli and
divided-artention tasks intended to improve the allocation of
attentional resources. Comprehensive feedback and strategy
teaching was provided within each sesston. The etfects of
training were evaluated through repeated measures adminis-
tered throughout training, as well as pretreament and posttreat-
ment neuropsychologic assessment of attention and memory.
The attention measures were chosen to have “predictive valid-
ity for daily activities,” although no direct measures of func-
tional outcome were employed. Several additional measures
were administered only before and after treatment to assess
near generalization of treatment effects. After treatment, the
experimental attention training group improved significantly
more than the alternative treatment group on 4 attention mea-
sures administered throughout the treatment period. although
the effects did not generalize to the second set of neuropsy-
chologic measures. Both treatment groups exhibited some im-
provement on all measures, but the effects on specific measures
were weak.

Sohlberg and Mateer'2 employed a (Class IT) multiple-base-
line design with 4 subjects, 12 to 72 months postinjury, to
evaluate the effectiveness of a specific, hierarchical auention
training program. Treatment was provided for 7 to 9 sessions
weekly and lasted from 4 10 8 weeks. All 4 subjects showed
gains on a single attentional-outcome measure administered
after the start of attention training but not after training on
visuospatial processing. Several components of the attention
training tasks closely reflected aspects of the outcome measure.
suggesting the possibility of a relatively task-specific treatment
effect. Strache’* conducted a prospective (Class 1} study of 45
subjects with mixed trauma and vascular etiologies, most of
whom were more than 6 months postinjury, and compared 2
closely related imterventions for concentration with subjects in
4n “untreated” control group who were receiving general re-
habilitation. After 20 treatment sessions, both attention treat-
ments resulted in significant improvement on atiention mea-
sures relative to contro] subjects, with some generalization to
memory and intelligence measures, No attempt was made to
control for the large number of variables measured. The inter-
pretation of these 3 studies is tempered by the limited range of
relevant outcome measures and. in some cases. the relatively
small effects of treatment.

Wit the attention domal, several attempts were made o
establish the differential effectiveness of training for specific
components of attention. Improvements in speed of processing
appear to be less robust than improvements on nonspeeded
Lasks . +1* Consistent with this finding, several swdies also
suggest greater benefits of attention training on more complex
tasks that require selective or divided attention than on basic
tasks of reaction time or vigilance. '™

Limired direct evidence exists for the generalization of benc-
fits atinbuiable to attention remediation. with a tendency o



observe gains on tasks most closely related to the training
tasks. However. evidence from 2z well-designed (Class III)
single-subject study suggests that auention training may be
related to improvements in daily functioning and generalized
outcomes. Wilson and Robertson.'® implementing a series of
individualized interventions intended to facilitate voluntary
control over attention during functional activities, effectively
decreased the attentional lapses that the subject cxperienced
when reading novels and texts.

The studies conducted to date have concentrated on provid-
ing subjects with practice on traiping tasks related to specific
aspects of attention, Evidence suggests that the quality of
therapeusic intervention bevond the specific training tasks em-
ployed may be an imporiant variable in the effectiveness of
treatment. For example, in the Ponsford and Kinsella® study, 3
of the 10 subjects appeared to gain significant clinical benefit
from the addition of {eedback and reinforcement to the com-
puter-mediated training. The study by Wilson and Robertson!¢
incorporated highly personalized treatment procedures, includ-
ing therapist feedback and “confidence building™ by monitor-
ing the subject’s emotional reactions to deficits. In the study by
Niemann er a).% at least 30 to 40 minutes of each 2-hour session
were devoted to specific training tasks. whereas the remaining
time was allocated to providing the subjects with feedback on
their performance and actively teaching strategles to improve
their functioning.

Recommendations. Evidence fromn 2 Class 1810 studies
with a total of 57 subjects and 2 Class 1I studies'='* with a total
of 49 subjects supports the effectiveness of attention training
beyond the effects of nonspecific cognitive stimulation for
subjects with TBI or stroke during the postacute phase of
recovery and rehabilitation. This form of intervention is rec-
omimended as a Practice Guideline for these persons, Interven-
tions should include traiming with different stimijus modatities.
levels of complexity, and response demands. The intervention
should include therapist activities such as moniforing subjects’
performance., providing feedback. and teaching strategies. At-
temtion traiaing appesrs fo be more effactive when dicerted at
improving the subject’s performance on more complex, func-
uonal rasks. However, the effects of treatment may be rela-
tively small or task-specific, and an additional need exists to
examine the impact of attention treatment on ADLs or func-
tional outcomes.

Evidence is insufficient to distinguish the effects of specific
attention training from spontanecus recovery or more general
cognitive interventions for subjects with moderate-to-severe
TBI and stroke during the acute period of recovery and inpa-
tient rehabilitation. Thus, specific interventions for attention
during the period of acute recovery arc not recommended.
Although improvements in attention and functional status ap-
pear to oceur in these subjects. this finding may be attributabie
o the effects of spontaneous recovery or the more genersl
effects of acute brain injury rehabilitation. In the studies re-
vicwed, all subjects were receiving inpaticnt brain injury reha-
bilitation that included interventions directed at orientation,
memory. or general cognitive skills, No studies were found that
directly compared recovery of attention between treated and
urreated subjects; therefore, improvements attributable o the
natural course of recovery and those attributable to cognitive
interventions within the context of comprehensive acute brain
injury rehabilitation programs are confounded.

Remediation of Visuospatial Deficits

Within the area of remediation of visuoperceptual and con-
structional deficits, 1 group of studies focused on the remedia-
tion of basic abilities and behaviors such as visual scanning or

visnal perception. Another group of studies addressed the re-
mediation of complex. high-jevel skills involved in construc-
tional or functional activities that require spatial relationships
for assembly, arangement, or mobile interaction with the en-
vironment. Of the 40 articles considered for final review in this
area, there were 12 Class 1 studies. ™3 12 Class 11 studies 332
and 11 Class 1] studies,

Five Class [ or Ta studies assessed the effectiveness of
interventions for visual scanning or visual neglect. In an early
study of cognitive remediation, Weinberg et al?® campared
standard rehabititation with an ntervention designed to train
subjects to compensate for imipaired scanning habits after right
hemisphere stroke. Subjects in the standard rehabilitation sam-
ple (n = 32) and the experimental group (n = 23) were at least
4 weeks postinsult. The experimental treatment group received
20 hours of training in which graded visual material was used
10 promote left-sided scanning. The treatment group gained
significant benefits on both specific measures of scanning and
academic reading tests that were hypothesized to depend on
intact visual scanning. Young et al® also compared standard
occupational therapy with experimental training in visual scan-
ning in 27 subjects with right hemisphere stroke and lefr-sided
neglect. The experimental groups not only significantly im-
proved on scveral measures closely related to the training
procedures but also significantly improved on academic mea-
sures of reading and writing. In contrast with these 2 studies, a
Class la study by Robertson et al?* did not show any benefit of
microcompuier-based visual scanning training. The visual
scanoing intervention was based, in part, on tasks used by
Weinberg2® and was compared with recreational computing
(which excluded tasks requiring visual scanning or timed pre-
sentations). Thirty-five subjects were selected on the basis of
impaired performance on a measure of behavieral inattention;
32 of them had suostained a stroke (of unspecified laterality) and
several were diagnosed with head trauma or meningioma. Less
than one third of the subjects showed improvement on behav-
ioral measures of inaltention, with no differences between the
groups immediately after treatment or 6 months later

Two of these studies of visual neglect used functional out-
come measures.>*? Wiart et al** showed greater resolution of
unilateral neglect and reduced functional impairments for 11
subjects who received a combination of visual scanning and
voluntary trunk rotation compared with 1] subjects who re-
ceived traditional rehabilitation for acute stroke. Kalra et al?s
compared conventional stroke rehabilitation directed at resto-
ration of normal tone and motor activity with an experimental
treacrment ¢hat involved “spatiomotor cuing during limb activa-
tion™ in the affected hemispace. The experimental intervention
produced significant improvements on specific measures of
body intage and spatial cxploration. In addition, the viaual
neglect subjects who received the active intervention had sig-
nificanly shorter lengths of hospital stay. The latter finding
may be particularly noteworthy, given that the presence of
unilateral neglect in subjocts with right hemisphere stroke is
associated with greater functional disability and prolonged
hospitalization

Seven Class [ and [a studies incorporated training of com-
plex visuospaial skills [or subjects with acquired brain dam-
age. Two of these studies featured a hierarchical approach to
treating subjects with right hemisphere stroke who exhibited
visuospatial deficits, including unilateral visual neglect. Wein-
berg’s group' built on their earlier study of scanning and
academic skill performance to evaluate training effects on more
complex sensory and spatial skills for 33 subjects with right
hemisphere stroke. The 30 subjects in the experimental condi-
tion received 20 hours of training in sepsory awareness and



spatial organization in addition to a condensed version of the
original visual scanning training. The 20 subjects in the control
condition received an equivalent amount of accupational or
physical therapy. The subjects receiving the visuoperceptual
remediation benefited significantly on visuospatial and aca-
demic tusks relative 10 the control subjects. As in the carlicr
study, the benefits were most apparent among subjects with
more severe perceptual disturbance. Weinberg®' snggested that
the training that incorporaled multiple treatment levels pro-
duced more robust bencfits and greater gencralization than the
original single treatment program. In another study.?® this
group further cvalvated the claim for the cffectiveness of
systematic treatment directed at multiple levels of visuospatial
ipainent. A vomprehiensive program of weatment for visuo-
perceptual disturbances associated with right hemisphere
stroke was developed by integrating 3 types of previousty
evaluated perceptual remediation techniques in a sequentially
administered itervention: basic visual scanning, somatosen-
S0TY awareness and size estimation, and complex visuopercep-
tual organization. Among 77 subjects with right hemisphere
siroke receiving inpatient rehabilitation at least 4 weeks post-
insult, 48 received the experimental treatment and 2% received
conventional rchabilitation. At rehabilitation discharge, the ex-
perimental group showed greater gains than the control group
in all 3 areas of visuospatial functioning. Evidence for gener-
alization of these gains to functional outcome was shown by
the increased time that the experimental subjects spent reading.
Heowever. these gains were less apparent at 4-months’ follow-
up. both because of the continued improvement seen in the
control subjects and the plateau or decline seen in the perfor-
mance of the experimental subjects.

The remaining 3 Class I studies® "*' compared the effective-
ness of visuospatial remediation with conventional rehabilita-
tion therapies for subjects withoot specific evidence of unilat-
eral neglect and in some cases included subjects who had left
hemisphere stroke or TBI. One of these studies?” provided
training in visual scanning, visuospatial orientation, and time
judgment to subjects within the first week after right or left
hemisphere stroke. The subjects who received the perceptual-
cognitive tratning had significantly greater improvernent after 3
to 4 weeks of treatment than did subjects who received “con-
ventional” stroke rehabilitation. The results do not allow one to
determine the possible differential benefits for subjects with
left and right hemisphere stroke. Another study®® provided
training designed to establish a systematic strategy for orga-
nizing visual material. The study was for patients with percep-
tnal organization deficits without visual neglect after right
hemisphere stroke, most ol whom were more than 3 months
postenser. Compared with conventional rehabilitation, the ex-
perimental treatment produced benefits on measures of visual
analysis and organization, with no differential improvement in
general cognitive functioning. The researchers noted that the
treatment effect was less dramatic than previous studies that
treated patients with neglect. perhaps because of the artempt to
treat a general cognitive domain rather than a specific behav-
ioral anomaly. In 2 studies, ™ no differential improvements in
perceptual functioning or ADLs occurred as a result of the
experimental treatment, compared with conventional occupa-
tional or physical therapies that did not directly address visuo-
perceptual functioning.

Only 1 study specifically addressed the treatment of visuo-
constructional deficits in subjects with TBI.*' Treatment was
provided for 45 male TBI subjects who werc at least 6 months
postinjury and none of whom exhibited signs of unilateral
neglect. Researchers compared visuospatial training on a par-
quetry task with functional activity training in meal prepara-

tion, while controlling for the level and type of cuing. Each
treatment produced highly task specific improvement on a
measure of constructional ability and kitchen evaluation, re-
spectively,

Of the 12 Class 11 studies, 8 addressed the remediation of
unilateral visual neglect.-*% All these studies showed signifi-
cant benefits of cognitive remediation, as did an additional 8
Class III studies,**' including evidence of generalization to
functional tasks.**3%37 Ag was seen among the Class | studies,
the Class I3 and Class [II52 %¢ studies that addicssed
visuospatial deficits other than neglect generally produced less
dramatic or equivocal effects of treatment. However, it is worth
noting that several of these interventions did result in improve-
ments that generalized 1o complex, functional ADLy*033

Two Class 13435 and 2 Class 1 studies™*" reported decre-
ments in visual field defects in nonrandomized studies of
specific remediation procedures. However, these results are
discrepant with the conclusion based on a randomized study=®
that functional improvements are associated with increased
compensation through improved scanning and not with any
appreciable change in the underlying neurclogic deficit. Kek-
hoff et al*> also commented that the observed reduction n
visual field defects that his group recorded was insufficient to
explain the associated reduction in functional impairments in
visual scanning and reading. Most of the studies reporting
positive results indicate that training in compensation through
visual scanning is required to reduce functional impatrments 1n
activities such as reading and perception of the visual environ-
ment.

Recommendations. Evidence from 6 Class 120 22.24 26 g4
les with a total of 286 subjects and § Class I17-% studies
totaling 248 subjects shows that visuospatial rehabilitation that
includes practice in visual scanning improves compensation for
visual neglect after right hemisphere stroke and is superior 10
“conventicnal” occupational or physical therapies. Only |
Class I study?* of 386 subjects in which the treatment was
limited to microcomputer-based remediation failed to confirm
this finding. Visuospatial rehabilitation with training in visuo-
spatial scanning is recommended by the committee as a Prac-
tice Standard for persons with visuoperceptual deficits associ-
ated with visual neglect after right hemisphere stroke. For these
subjects, additional training on maore complex visuospatial
tasks appears to enhance the benefits of treatment and facilitate
generalization to other visuospatial, academic, and everyday
activities that require visual scanning (eg, reading, working
written arithmetic problems).221.2¢ Treatment effects also gen-
eralize 10 more effective performance in rehabilitation and
everyday living activities,>*323%49 ag evidenced by improved
driving ahility 43 and greater gains and <horter lengths of stay in
acute rehabilitation.®® Treatment effects appear to be main-
tained in the long term (ie, up to lyr).2*

Addinonal evidence from nonrandomized, controlled (Class
II) studies suggested several specific factors that should be
considered in developing clinical visuospatial rehabilitation
programs. Training appears to be most effective in subjects
who have more severe visuoperceptual impairment that in-
cludes visual neglect. 202 With this subject group, scanning
training appears (© be an important, even critical, element of’
the intervention. Thus, the committee recommends as a Prac-
lice Guideline scanning training for persons with visual ne-
gleet. Comparisons across the few studies finding negative
resulls and those studies producing positive effects suggest that
effective training generally needs to be relatively intense (ie.
daily}. Effective treatment typically involved 20 1-hour ses-
sions delivered over the course of 4 weeks. Scanning tratning
may be most effective when the intervention features a large



apparatus that challenges peripheral vision. A nonrandomized
study?S suggests that scanning training may be more effective
if done without head rotation. However. another study= sug-
gests that training to improve trunk rotation may enhance the
effects of scanming training. Because most studies had rela-
tively acute stroke subjecis {ic. onset <7 6mo hefore start of
treatment), the eifectiveness of similar interventions with a
more chronic or diagnostically diverse group is uncertain.

The benefits of cognitive rehabilitation for persons with
visuoperceptual deficits but without visual neglect have not
been clearly shown. Evidence from 2 Class | studies=7-2% sug-
gests that visuospatial rehabilitation is superior to conventional
therapies, whereas the results of 3 additional Class [ studies are
equivocal. ™ Basing its observation on these studies, the
committee recomtmended as a Practice Option that persons with
visuoperceptual deficits without neglect alter right hemispherc
stroke may benefit from systematic training of visuospatial and
oreanizational skills as part of their acute rehabilitation. No
consistent evidence exists to support the specific effectiveness
of visuospatial remediation for persons with left hemisphere
stroke or TBI who do not exhibit unilateral spatial inattention,
and this intervention cannot be recommended in these cases.

Although several studies have reported decrements in visual
field defects as a result of specific perceptual remediation
procedures, the effects appear related to compensation through
improved visual scanning and not to any appreciable change in
the underlying neurologic deficit. Basing its decision on the
available research and conflicting evidence., the committee
does not recommend clinical interventions ta directly increase
vigual fielda.

Based on the results of a single Class I study,** the treatment
of unilateral left behavioral inattention through the isolated nse
of microcomputer-based exercises is not effective and 15 not
recommended.

Remediation of Language and Communication Deficits

A dynamic interaction exists between language and cogni-
tion in that [inguistic processesg are critical to the acquisition of
knowledge and mediation of cognitive processes, and cognitive
impairments often produce related communication impair-
ments ¢ Language deficits after TB) and stroke include specific
language disorders (e, aphasia), functional diserders such as
impaired reading comprehension. and impairments in commu-
nication pragmatics. Recognizing the interrelatedness of cog-
nitive and linguistic processes, the committee reviewed treat-
ment studies that addressed a broad scope of language-related
impairments. As a result, the review of research in the area of
language and communication revealed a wide range of treat-
ment approaches. The majority (84%} of the studies that the
coulnittee reviewed rescarched subjects with stioke, with 165
of studies addressing communication disorders from TBI. This
distributicn seems to reflect the recent focus on TBI treatment
and the availability of larger homogeneous samples of subjects
with lefi hemisphere swoke. O the 41 swdies idemified w
review in this area. 8 were Class I studies,**** 7 were Class 1T
studies,”™ " and 26 were Class TH studies.”717 Of the Class 1
studies, 6 were conducted using subjects with left hemisphere
stroke and 2 involved subjects with TBI.

Two Class [ studies of language remediation included an
untreated controf group, Wertz et al*® evaluated the effective-
ness of language treatment for aphasia among 94 subjects that
had left hermsphere stroke. l'hese subpects were randomly
assigned te 3 groups: treatment in a clinic, treatmment at home,
and deferred treatment. Treatment wuas designed to reduce
deficits in comprehension. expressive language. reading, and
writing. General treatment protocols were specified and con-

sisted of traditional facilitation techniques and specific lan-
guage programs, although specitic technigues were individual-
ized and designed to meet each subject’s needs. Treatinent was
administered for 8 bours weekly throughout each 12-week
study period. The home treatment condition was designed and
monitored by speech-language pathologists. but was adminis-
tered by trained volunteers, After the initial 12 weeks. the ¢linic
treatment group showed a significant reatment effeet over the
deferred (no treatment) group. After an additional 12 weeks,
during which chnic weatment was provided to the deferred
treatment subjects. the differences between the groups were
eliminated, a result that indicated trearment effectiveness past
the period of expected spontaneous recovery. This study also
addressed the specific effectiveness of clinic-based treatment in
comparison with a home-based program of structured language
stimulation, The hame treatment group improved more than the
untreated group but less than the clinic treatment group: how-
ever, neither of these differences was sigmficant.

In a prospective {Class la} study, Hagen®” cvatuated a ho-
mogeneous sample of 20 subjects with posterior left hemi-
sphere stroke who were sequentially assigned to weatment or
no treatment conditions at 6 months postinjury. Both groups
were in the same chronic care environment, with the only
reported ditference being the intensive communication therapy
provided for the expenimental group. The treatment consisted
of individual, group, and programmed independent therapies
focused on each subject’s specific level of language abilities
and deficits, which were identified and remediated by speech/
language pathologists. The study showed a significant weat-
ment effect at 1 year in 5 areas: reading comprchension.
spelling. arithmetic, language formulation. and speech produc-
tion. No difference was found in auditory and visual compre-
hension skills. This finding was attributed to spontaneous re-
cavery hefore: the srart of the freatment. Because (reatments
were individualized according to specific deficits, and person-
ally meaningful and useful material was developed for each
subject, the strict comparability of interventions among the
subjects in the treatment gronp is limited However. this situ-
ation also approximates the typical clinical situation and may
support the generalizability of treatment effectiveness. These 2
studies provide evidence that language remediation after a
single left hemisphere stroke is effective.

Three Class [ studies compared the effectiveness of language
remediation and alternauve forms of treatment for communi-
cation impairments after left hemisphere stroke.® % Wertz et
als* conducted a (Class ) multi-center study that compared the
effectiveness of individual reatmeny of specific language def-
icits versus group treatment designed to improve communica-
tion without direct treatment of specific language deficits. All
subjects received 8 hours of weekly therapy, beginning at 4
weeks postonset and continuing up to 48 weeks postonset.
Individual treatment of specific language deficits resulted in
significantly greater improvement on the Porch Index of Com-
munication Ability, although there was evidence of significant
improvement for both groups, with no other differences be-
tween groups on specific language measures. David ef ale?
reported the results of another (Class [} muli-center. random-
ized conwrolled trial, withh 96 subjects with aphusia due to suuke
assigned to either 30 hours of individuaiized, “conventional
speech therapy™ over 15 to 20 weeks or an equal amount of
stimulation and support from volunteers. Volunteers were
given a detailed description of gach subject’s communication
problems and were asked to encourage the subject 0 commu-
nicate as well as possible. but they were given no instruction in
speech therapy technigues. Improvement of tunctional commu-
nication was apparent for both groups, with no significant



difference hetween the groups. 1t was also noted that subjects
referred for treatment more than 20 weeks postonset showed a
similar patiern of improvement. suggesting that the effects
were not due o spontaneous recovery, although again no
diffcrences were found between treatment conditions. In this
sty the volunteers were infarmed of each subject’s deficit
arcas and were asked to focus on these areas and encourage
commuaication. A related study by Hartman and Landau®s
compared 6 months of formal language therapy for acute
stroke-induced aphasia with an equal amount of emotionally
suppoertive counseling therapy. Both interventions were pro-
vided by speech-language therapists, The alternative treatment
{counseling) was unstructured and conversationally based:
however. therapiste were trained epecifically not to provide
Instruction or specific suggestions for language practice. Both
groups showed small improvements. and conventional speech
was no more effective than emotional support without formal
language instruction. These studics suggest that nenspecific
treatment factors such as therapist interest. support and encour-
agement, and stimulation may contribute to the effectiveness of
treatment for communication deficits after stroke.

TFour Class IT studies provide evidence dircetly rclated to the
effectiveness of language remediation compared with no treat-
ment; 3 provide support for language remediation?7* and 173
provides negative evidence. Basso et al”™ evaluated the effect
of language remediation on specific skills of comprehension,
expression, reading, and writing among 281 subjects who were
aphasic because of stroke (85%) or TBI (1%:). Treatment had a
significant effect on all language skills. Time postonset and
aphasia severity werg inversely related 1o amount of improve-
ment, although subjects who entered treatment several months
or even years postonset showed improvement. Shewan and
Kertesz’! compared 2 forms of language remediation (*lan-
guage therapy™ or group facilitation by speech-language ther-
apists) versus alternative treattnent (group stomulation by
nurses) or no treatment among 100 subjccts with aphasia duc to
stroke. Significant improvement occurred only in the 2 lan-
guage remediation conditions. Poeck et al’ compared the
treatment of 68 aphasic stroke subjects with 92 untreated,
historical controls, Significant benefits of treatment were ob-
served beyond the effects of spontanecus recovery, even in
subjects 1n late (4—12mao) or chronic (>12mo) stages of recov-
ery. Prins et al”® compared 2 forms of language remediation
consisting of either conventional therapy or a systematic pro-
gram of remediation for auditory comprehension, with a no
treatment control condition. The sample consisted of 32 apha-
sic stroke subjects averaging 3 years postonset and as long as
17 years postonset. Groups were net matched for age, severity,
or chronicity. No cleur effect was found on the recovery
process for cither form of language remediation.

In addition to the relatdvely broad-based interventions al-
ready discussed, another Class | study refined treatment focus
and examined the efficacy of a computer-based program to
improve reading comprehension after left hemisphere stroke.t¢
Fiity-five aphasic subjects were randomly assigned to receive
either treatment for reading comprehension, generalized com-
puter stimulanon for the same time period. or no treatment.
Significant wearment effect existed for the computer reading
treatment, with improved functioning in reading comprehen-
sion and generalization to other language functions. The
strenoth nf this smidy hies in the fornsed namre of rhe inter-
ventien on a specific language function, with each subject
exposed to a systematic hierarchy of language-based treatment
sumuli. This study more closely analyzed the efficacy of what
1s currently considered a cognitive-tinguistic remediation tech-
nique, with strong evidence for efficacy given the time elapsed

postinjury and the lack ot change with computer stimulation
alone or no treatment. Three small Class II studies have pro-
vided evidence for the effectiveness of specific language inter-
ventions directed at sentence preduction’®? or sentence com-
prehension,” with no negative findings in Class 1I studies of
specific interventions. Several Class 11 studies have evaluated
interventions for specific language deficits, including naming
and word retrieval,’7-#? sentence production,?-% alexia,®? and
verbal perseveration.®® These studies support the cffectiveness
of individualized treatment for cognitive-linguistic deficits af-
ter left hemisphere stroke.

Two Class I studies evaluated the effectiveness of cognitive
remediation for functional communication deficits after TBI.
Halffanetein and Waechealert? avaluated the affectivencss of a
group intervention designed to improve interpersonal commu-
nication skills compared with nontherapeutic attention, Treat-
ment involved systematic feedback on videotaped communi-
cation interactions for 20 hours total for the therapy group. The
control group received an equivalent amount of treatment in
individual sessions with no feedback on interpersonal commu-
nication skills. Although group size was small (n = 16), a
significant treatment effect was found, with the experimental
subjects showing improvements on measures of self-concept,
others’ ratings of interpersonal and communications skills, and
the observed frequency of specific behaviors related to effec-
tive interpersonal comrmunication in nontherapeutic, social set-
tings.

Thomas-Stonell et al8 evaluated the effectivenass of a com-
puter-based program for the remediation of “higher level cog-
nitive-communication deficits (i.e., those thar require the inter-
play of cognitive, memory, and language processes)” in 12
young aduits with TBI. The computer-based intervention
{TEACHware®) addressed 5 skill areas: attention, memory and
word retrieval, comprehension of abstract language. organiza-
tion, and problem solving. The subjects were selected on the
basis of demonstrated cognitive-linguistic impairments on stan-
dardized neuropsychologic tests and randomly assigned to re-
ceive the |6-hour program of the computer-based cognilive
remediation or control treatment. The cognitive remediation
was conducted by a speech therapist, occupational therapist, or
teacher who also provided insight into cognitive strengths and
weaknesses, provided training in the use of compensatory
strategies, and facilitated transfer of skills from the treatment
tasks to real-life situations. The 6 subjects in the control group
were already receiving either intensive rehabilitation or were in
community school programs. Although some remediation of
cognitive deficits was apparently included in the control sub-
jects’ program, the nature of these interventions was not spec-
ificd and skill transfer to real-world situations was reported as
a focus of the control groups’ treatment. The computer-based
remediation group showed significant improvements on several
standardized language measures, whereas the control group did
not. It was also noted that unsolicited reports of improved
concentration, memory, and classroom performance were re-
ceived from classroom teachers of students in the experimental
group but not for the control group.

Five small Class III studies have also reported benefits
refated to remediation for social and pragmatic communication
abilities after TBI1.9%192 Ehrlich and Sipes®® showed improved
social and conversational skiils in 6 TBI subjects after 12
weeks of group treatment Gagar et al9 provided feedback and
self-monitoring training to improve conversational interactions
for 2 TBI subjects who were at 18 months postinjury. Conver-
sational skills improved 10 a normal range with generalization
observed to less structured situations. Similarly, Giles et al'®0
found improved pragmatic communication skills in 1 TBI



subject, with maintenance of gains at least 2 months positreat-
ment. Although limited by small sample size. these studies
show the effectivensss of focused cognitive interventions to
improve interpersonal and functional communication skills af-
ter TBI.

Recommendations. Because good evidence exists to sup-
port the cifectivencss of cognitive-linguistic therapics beyond
the period of spontaneous recovery for the treatment of subjects
with language deficits from left hemisphere stroke, the com-
mittee recommends this approach as a Practice Standard.
Among the 3 Class T stodiess 5 ynd 4 Class IT studies™ 7
comparing language remediation with no treatment, 6 studies
with 670 subjects report significant benefits of language rerme-
diation and | Class Il study™® with 38 subjects reported no clear
effect.

Because the results of a controlled prospective study.%” sup-
ported by several Class III studies. indicate that significant
benefits may be derived from interventions directed al improv-
ing pragmatic communication and conversational skills after
TBI, the committee also recommmends these interventions as a
Practice Standard.

With evidence from 2 well-controlled, prospective {Class I}
studies to support the use of cognuive interventions tor specific
areas of language impairment (eg, reading comprehension,
language formulation) after left hemisphere stroke® or TBI,%®
the committee recommends this approach as a Practice Guide-
line.

Remediation of Memory Delicits

Studies of the remediation of memory deficits have ad-
dressed a range of memory-rclated issnes including general
concerns (“everyday memory problems,” impaired learning,
capacity to learn during posttraumatic amnesia), specific mem-
ory problems (remembering names. dates, routes, lists, faces,
appointments, routines), the capacity to use effectively com-
pensatory aids {computers. memory books), and individual
subjective memory complaints. Interventions to address these
problems have included use of external compensatory aids such
as computers, pagers. or notebooks; individualized remediation
programs with heavy wvolvement of client input, family/so-
cial/therapist support. and environmental adaptations; didactic
lessons and homework assignments; (raining in compensatory
strategies such as rehearsal. organizational stratcgics, visual
imagery, verbal labeling, and use of mnemonics; and implictt
memory tasks,

Among the 42 studies reviewed in this area. 4 were prospec-
tive. randomized controlled studies of subjects with TBIs,10%106
Four studies were considered Class [1 designs¥7-''% and 34
were Class [11 studies, -1+

The 4 Class | studieg addressed the effectiveness of tramning
compensatory stratcgics in memoary rehabilitation. Berg et allo?
compared memory strategy training with a “pseudotreatment”
{drill and repetitive practice on memory tasks) and a no-
treatment condition. Moat of the 30 subjectz were at least 1
year postinjury, although the range extended up to 24 years. All
of the subjects were living independently, and about one half
were working either full- or part-time in their previous voca-
uen, although at a reduced level, which suggested that most
subjects exhibited a relatively mild degree ol memory impair-
ment. The memory strategy training consisted of teaching the
subjects to apply “well known principles of memory function-
ing” to daily functioning. Subjects in the strategy training
group identified 3 personal functional memory problems they
were experiencing as target behaviors for treatment, and the
interventions were highly individualized. The “pscudotreat-
ment” consisted of practice with various memory lasks and

games. Objective pretreatment and posttreatment assessments
of memory function were conducted. and subjective ratings of
improvement were obtained. Resulis of objective memory test-
ing showed improved memory function in the strategy training
group only, although subjects in both treatment groups reported
that they found the training beneficial in terms of their every-
day memory function. The largest cffect of stratcgy training
was found at follow-up 4 months after therapy, Suggesting that
subjects continued to practice the strategies learned.

Ryan and Ruff'* combined “empirically proven™ mnemonic
rechniques inte @ comprehensive ucauncont program with the
goal of improving verbal and nonverbal memeory capacities.
Twenty TBI subjects with mild to moderate memory impair-
ments from 1.5 to 7.5 years postinjury were matched for age,
education, gender, and time postinjury before being randomly
assigned to the treatment group. The experimental group re-
celved memory retraining employing rehearsal and visual im-
agery strategies on associational and chaining tasks. The con
trol group received alternative treatment, including computer
games and psychosocial support. Both groups followed the
same schedule in terms of inlensity and duration of treatment,
which lasted for 6 weeks. After treatment, both groups im-
proved on neurcpsychologic measures of memory functioning,
no matter which treatment they received. Post hoc, the groups
were divided based on severity of initial neuropsychologic
functioning, and the data were reanalyzed. Differential benef
of the memory retraining was observed only in those subject:
who had mild memory impairment before treatment. Kerne
and Acker!?® evaluated the effectiveness of using memor
retraining software and a computer for remediation of “mild t
mederate” memory impairment at teast 3 months postinjun
Significant improvement was observed on psychometric men
ory performance after 12 training sessions, suggesting thi
memory skills were enhanced by using computer-based men
ory retraining software. However, these gains were not mat
tained when the subjects were tested again 15 days later, »
there was little evidence of lasting benefits of treatment beyor
what would be expected from spontaneous memory improv:
ment.

Schmitter-Edgecombe et al'®% evaluated the efficacy of
9-week, notehook training treatment relative to supportive the
apy for rehabilitation of memory disturbance in 8 TBI subjec
more than 2 years postinjury. The degree of memory impai
ment in all subjects appeared to be relatively mild. The trea
ment consisted of teaching a specific protocol for use of
memory notebook and individualized modifications to addre
the subjects’ personal nceds and application to novel setting
The control subjects recetved supportive therapy that allowr
them to express frustrations about their cognitive and psych
social functioning. After treatment, subjects who received t
notebook training reported fewer observed, everyday memo
failures than the supportive therapy subjects. Of the subjec
who received the memory remediation, 3 were still active
ueing the memory notebook 1o assist with their daily activiti
at é-month tollow-up. The memory remediation group report
fewer retrospective memory failures and continved o repor
reduction of observed everyday memory failures 6 months af
treatment, although the difference from control subjects was
longer significant.

One Class II study'" supported the findings related to
cffectiveness of training compensatory strategies, althou
again, cvidence from scveral Class III studics indicates that t
form of memory remediation is effective for subjects with r
impairments but not subjects with severe memory imp:
ment."'H'? The remaining Class III studies addressing cc
pensalory memory letaining mcluded taining in the usc



rehearsal, semantic elaboration, visual imagery. prospective
memory, and specific mnemonics. Several of these studies
addressed highly specific behaviors such as learning name-face
associations.”’* In 1 (Class TII; study."'® visual imagery and
verbal elaboration were effective in teaching name-face asso-
ciations in subjects with severe memory impairment. However,
the learning stratcgy was externally imposed on the subjects to
reduce the cognitive demands cf strategy use, with no attempt
to teach them to use any of the strategies independently or to
apply the strategies to new situations. The authors noted that
the effectiveness of such training may therefore be specific to
the nature of the memory task and the material to be learned.

One Class III study!'® compared the effectiveness of 3
memory retraining strategies (verbal rehearsal. written re-
hearsal. acronym formation} with memory notebeok logging to
improve recall of specific, functional material over a 24-hour
period. The memory notebook (which was available to subjects
at the time of recally was snperior to all of the retraining
techniques. The differential benefits of using the memory note-
book was most apparent for the subjects with more severe
memory difficulties, for whem the retraining techniques were
largely ineffective. Three single-case (Class HI) reporis sup-
ported the effectiveness of training subjects who had severe
memory impairment from TBI't7-1"8 or stroke!'¥ (o use a ment-
ory notebook to facilitate performance of daily activities.

These studies suggest that the use of a memory notebook as
an external, compensatory aid should be distinguished from
interventions that attempt to promote the use of internalized.
compensalory memory strategies. Of note, the effective use of
memoery notebooks nay require extensive, structured train
mg!'® and attention to subjects’ emotional and social accep-
tance of such use.'"”

One Class II study'™ showed the effectiveness of a portable
paging system to circumvent speeific, everyday memory fail-
ures such as remembering 10 take medication on time or re-
membering 1o shat off appliances. All 15 subjects in this study
benefited from the introduction of the external memory aid o
varying degrees, and two thirds of the subjects were able w0
establish a stable routine after 3 months of treatment. Several
additional Class III studies have addressed the effectiveness of
specific learning interventions?®12! or external memaory
ajds'22122 Jor subjects with moderaie 1 severe memory disor-
ders. These studies have generally shown the effectiveness of
techniques for teaching subjects highly specific information.
including the application of specific learning techniques and
external memory aids 1o assist with the acquisition and perfor-
mance of functional work skills. 2

Recommendations. Four prospective, controlled {Class 1)
studies'®™-1% with a total of 9t subjects have evaluated the
etfectiveness of training compensatory memory strategies for
subjects with TBL All of these studies compared memory
remediation with an alternative teatment condition, and 2
studies included untreated controis. Three of these stud-
ies!03105.196 showed beneficial effects of memory remediation
on neuropsychologic indices of memory functioning or reduc-
tions in subjective reports of everyday memory failures. In the
fourth study,'® differential benefits of memory remediation in
cemparison with the alternative treatment were apparent when
the subjects were siratified according o the severity of their
initial memory impairment. Basing their decision on these
results, the committee found the evidence fur the effectiveness
of compensatory memory training for subjects with mild mem-
ory impairments compelling enough to recommend it as a
Practice Standard. The evidence also suggests that memory
remediation is most effective when sumects are fairly indepen-
dent in daily function. are actively invoived n identifying the

mernory problem to be treated, and are capable and motivated
to continue active, independent strategy use. Efforts should be
taken 1o ensure that subjects continue to use compensations
through appropriatc preparation and follow-up.

Specific interventions directed at facilitating the acquisi-
tion of specific skills and domain-specific knowledge rather
than improving memory functioning per se. can be effective
for subjects with moderate to severe memory impair-
ments, 99110123 with evidence of their potential direct appli-
cation to functional activities. and are thus recommended by
the committee as a Practice Option. No evidence exists to
support the effectiveness of cognitive remediation © restore
memory function in subjects with severe memory impairment.

Remediation of Executive Funclioning and
Problem Solving

The term executive functioning refers to those integrative
cognitive processes that determine goal-directed and purpose-
ful behavior and are superordinate in the orderly execution of
daily life functions. This term encompasses a broad array of
cognitive function and dysfunction and is commonty used to
characterize difficulties resulting from injury to the frontal
lobes, although it is important that the anatomic and behavioral
referents of this term remain distinct. These integrative func-
tions include the ability to formulate goals: 1o initiate behavior:
to anticipate the consequences of actions; to plan and organize
behavior according to spatial, temporal, topical, or logical
sequences; and to monitor and adapt behavior to fit a particular
task or context. Disturbances of these executive functions also
uppear related to impaired emotional and behavioral sclf-reg-
wlation, reduced capacity for insight, and neurologically based
disorders of uwareness. These provesses are often conceptual-
ized to reflect the associated difficulties with everyday problem
solving, rcasoning, and decision making. Deficits in these arcas
are often difficult to operationalize because they deal not only
with discrete skills but alsec with the cognitive structures and
processes that control the use of these skills. Thus, although the
seupe of pioblems or target bebaviors encompassed in thiy
section ranges widely, even those studies that sought to train
relatively discrete actions generally designed their interven-
tions with the goal of establishing external structure and/or
imernalization of cenurol over these actions,

Based on the final review of the literature, the committee
evaluated 14 swdies in this area. They included 1 Class la
study,'** 2 Clags Il studies,'*%-747 and 11 Class 111345158 studies
that employed single-subject designs. The choice of interven-
tions reflected a range of approaches that were primarily cog-
nitive, behavioral, or combined copmtive-behavioral tech-
niques. Often, behavioral techniques were used for specific
skill training, whereas more cognitively based methods were
employed to achieve greater internalization of strategies for
inittation and self-monitoring of these skills.

The single Class Ia study in this area was conducted by von
Cramen et al.'* with alternating assignment to 1 of 2 groups,
either problem-solving training or an alternative memory train-
ing control, and without a no-treatment control group. Training
was provided to 37 subjects {from 61 consecutive inpaticnt
rehabilitation admissions) who were classified as “poor™ prob-
lem-solvers by virtue of obtaining 2 of 3 scores helow the
median on formal tests of problem solving, The study primarily
included subjects with TBI or stroke, although 6 subjects had
“other” brain injury diagnoses, with the average time postonset
for the eutire group being 7 months. The training in problem
solving provided subjects with technigues 1o analyze complex
problems into manageable steps based on a social problem
solving model thal emphasized {raining in problern orieatation,



problem definition and tormulation. generation of alternatives,
decision making. and solution verification. Subjects in the
memory trainins group were luught to use internal menmory
strategies, with the rationale that memory-strategy training
maght have implicit effects on problem-solving ahiiities. Prob-
lem solving and mcmory training were carried out with cquiv-
alent intensity and duration by 2 therapists. The problem-
solving training was done on a group basis. although subjects
with arousal difficulties were also treated mdividually, to allow
prompting to maintain mental cffort. Treatment outcomes were
assessed with pre- and pusUraining comparisons on Beurupsy-
chologic measures of intelligence and planning, with pre-
defined improvement criteria and with behavioral ratings by
clinicians on 9 aspects of impaired functional problem solving.
Results of pre- and posuraining comparisons showed signifi-
cant improvement for the prablem-solving treatment on 3 of 5
intelligence subtests and on both measures of planning ability.
Behavioral ratings revealed significantly greater improvement
in the problem-solving treatment group than for subjects in the
memory treatment group in awareness of deficits. goal-directed
ideas, problem-solving ability. and premature actions. The be-
havioral ratings were interpreted as evidence for generalization
of treatment eftects to everyday ward activifies.

The evidence for effectiveness of problem-solving interven-
tions for subjects with TBI is supportcd by a Class II study'e
that developed and evaluated a program for teaching problem-
solving stralegies by using verbal analogs of problem situations
in 4 general areas of everyday lifc relevanl 1o community
placcment and adjustment: (1) community awareness and
transportation; (2) medication, alcohol. and drugs: (3) stating
one's rights; and (4) emergencies. injuries, and safety. The
training of problem-solving strategies was based on the gener-
ation of alternatives and choice of a single solution. The
traintng methods included the use of cue cards, response-
specific feedback, modeling, sclf-monitoring. positive rein-
forcement, response practice, self-correction, and individual-
ized performance criterion levels. Specific criterion questions
were used for scoring, providing feedback. and providing cues
during training. Training was provided to 3 subjects with TBI
within a residential rehabilitation fucility, Three individuals
within the samc facility served as untreated control subjects.
Throughout the course of training. the percentages of criterion
questions answered correctly by the experimental subjects in-
creased from 29% to 96% correct. Performance on probes in
which analegous problem situations were used increased from
26% during baseline to 93% after training. Generalization of
training was measured by interview and simulated interactions
conducted in the natural environment by facility staff. The
experimental subjects showed significant improvements in
problem solving after treatment, whereas the performance of
the untreated subjects was essentially unchanged. The im-
provements in problem solving by the experimental subjects
were maintained at a 6-month follow-up, The use of ecologi-
cally relevant problems and situational simulations is relatively
unique, although the outcomne measures largely represented
only the subjects’ verbal responses rather than measuring their
actual performance in problem-solving situations, Despite the
small number of subjects, the comparisen with untreated con-
trol subjects and the attempt to address problem solving in
relevant, everyday situations ingrease the value of this study in
support of the effectiveness of problem-solving interventions.

One (Class II} stuedy with multipie-baseline controls dircetly
addressed the remediation of exccutive functioning. Cicerone
and Giacino'#” adapted a self-instructional procedurs to train
executive functioning deficits in 6 subjects (5 with TBI. 1 with
a benign lwnor) by using a multiple-buseline-acivss-subjects

design. All subjects had planning and seli-monitoring difficul-
tics. which were revealed by scores on froatal lobe measures
1lﬂd b:\’ reporls fron*n fam;l:,. (_l]]d rehabil;!ation StH‘FF. Subjects
received baseline pretesting on the Tower of London. which
was also used as the training task. Training consisted of 10 to
20 hours of individualized treatment over 5 to 9 weeks to
cornplete 3 phases of self-instruction. The graphic representa-
tion of results suggested that 5 of the 6 subjects showed
dramatic decreases in task-specific errors, although some
downward trend in errors was present before the start of treat-
went. Pre- and postueatnent anlyses ol newvpsychologic
measures indicated significant reductions tn maze errors and
perseverative responses, which were interpreted as evidence of
enhanced performance on tasks that required novel problem
solving and inhibition of irrelevant responses, Addidonally,
generalization of training to the reduction in off-task. disinhib-
ited behaviors was found during treatment and follow-up as-
sessment. This finding was consistent with an earlier single-
subject study of treatment protocol that showed application to
evervday behaviors with extended training promoted general-
ization. " The effectiveness of verbally mediated, self-instrue-
tional trainming for executive function deficits receives some
support from additional single-subject studies. ™22 In a re-
lated form of intervention, Sohlberg et al'*? used external cuing
to train the self-monitoring of verbal initiation and response
acknowledgment in 4 subject who showed restricted affect and
motivation after severe TBI. These studies have typically em-
phasized a4 program of treatment aimed at internalization of
contro] of the skill to be learned, whether by saturated cuing,
self-instruction. self-questioning, or self-monitoring, They
have frequently used a combination of cognitive and hehavioral
interventions and have relied on detailed neuropsychologic and
clinical assessment of subjects to identify specific target be-
haviors and to develop individually tailored interventions.

One (Class ) study'™ evalvated the vse of an external
cuing-monitoring system (NeuroPage®) and paper-and-pencil
checklist in the rehabilitation of ¢xecutive problems following
anterior stroke. The subject had difficulty with timely initiatior
of intended actions, despite relatively preserved memory func
tioning. External cuing and monitoring were usetful in increas
ing the probability that she would successfully initiate and
complete specific tasks as part of her daily routine, with m
attempt to remediate her executive functioning per se.

Unawareness of deficits after brain injury is often observe
following TBI or stroke and may be associated with deficits o
execunve functioning. Several studies of executive functionin
incorporated techniques such as formal feedback and self
monitoring of deficitg!+8:153155 in an attempt to address sut
jects’ self-awareness. However, we found very few empiric:
studies, and na controlled studies, of treatment fo improv
directly subjects’ awareness of deficits. Two Class I1I studie
suggest that having subjects predict their performance on task
and providing them with tangible feedback may reduce dis
crepancies  between  their  predicted und  ucteal  perfon
mance, 37158

Recommendafions.  Practice rccommendations regardin
interventions for problem-solving and cxccutive functionin
deficits are constrained by the small number of studies com
prising Class I and Class II research in this area. Only 3 Clas
I or Class I studies were identified,'#5-%47 reporting results fo
a total of 43 subjects. Basing its decision on the studies the
support the cffcctivencss of programmatic interventions fec
problem-solving deficits, the committee recommends trainin
of formal problem-solving strategies and their application t
evervday situations and functional activities'+51#® as a Practic
Guideline.



Cognitive interventions that promote internalization of self-
regulation strategies through use of wverbal self instruction.
self-questioning, and self-monitoring may be considered a
Practice Option for the remediation of deficils in executive
tunctioning. including the reduction of problem behaviors in
cveryday situations.'*7-'S” Such intcrventions should incorpo-
rate detailed neuropsychologic and clinical assessment data to
identity relevant behaviors lor intervention and 0 make mod-
ifications n treatment interventions on the basis of individual
patterns of strengths and limitatiuns, Some persons, especially
those with muitiple cognitive impairments or severe impair-
ments of executive functioning, may require consistent external
structure and environmental management to achteve discrete
improvements in skills or behaviors within limited con-
texts.!s*15+ Interventions for cognitive deficits after acquired
brain injury may also include cfforts 10 assess subjects’ aware-
ness of their deficits and to improve the accuracy of subjects’
self-appraisal of their performance. However, these interven-
tions have not been adequately addressed through controlled
studies.

Multi-Mudal Interventions for Cognitive Deficits

In clinical practice. it is not uncommen for treatment to
address multiple areas of cognitive functioning by providing
specific interventions for each deficit (eg. attention, memory,
problem solving). The specific interventions are typically ad-
mimstered sequentially, although some deficits may be ad-
dressed concurrently. For example, the study by Thomas-
StonellS® incorporated interventions for attention, memeory and
word retrieval, comprchension of abstract language, organiza-
tion, and problem solving to address “higher level cognitive
impairments.”

We evalualed 6 studies that provided multi-modal interven-
tion for {1 or more deficits, including 2 Class II studies com-
paring the effectiveness of computer-assisted and noncomput-
erized cognitive remediation techniques'*'6* and 4 Class I
studies.'®1-'64 The 2 controlled (Class 1) studies!s160 did not
reveal any differential effectiveness of computer-assisted ver-
sus noncomputerized intervention technigues. In both studies,
investigators compared computer-based cognitive remediation
directed at attention. memory. visuospatial functioning. and
problem-solving abilities with non computer-based cognitive
remediation. In the study by Batcheler et al.'® both groups
recerved similar training consisting of repeated practice and
strategy training directed at memory. organiration, planning
and flexibility. reasoning. and problem-salving abilities. In the
study by Chen et al.*¢® the expenmental group received a
structured, hierarchical compuler-based treatment, whereas the
comparison group received other therapies including epeech
and occupational therapies. in a postacute, bran injury reha-
bilitation program, It is likely that this group also received
cognitive rehabilitation. although it was not specified by the
authors, In these 2 studies, experimental and comparison
gronps hoth improved significantly on neuropsychologic meu-
sures. with no signiticant difference between treatment condi-
tions.

Recommendations.  The studies in this area. although few,
suggest that cognitive rehabilitation therapies directed at mul-
tiple areas of cognitive impairment can significantly 1mprove
neuropsychologic performance in those skill areas. Multi-
madal intervention may be considered for persons who have
mulriple areas of cognitive impairment. with specific mierven-
tions based on recommendations provided in the preceding
sections. No evidence exists that computer-based cognitive
remediation provides specific benefits or effectiveness, com-
pared with other forms of cognitve rehabilitation. From the

evidence of 2 Class II studies,'s®'%0 the commitiee recom-
mends as a Practice Option that computer-bascd interventions
may be used within a multi-modal intervention for cognitive
deficits, as long as a therapist is actively involved 1o foster
insight into cognitive strengths and weaknesses, to develop
compensatory strategies, and to tacilitate the transter ot skills
from the treatment tasks to real-life situations. Rehabilitation
for cognitive deficits that relies solely on repeated exposure and
practice on computer-based treatment tasks without extensive
involvement and intervention by a therapist is not recom-
mended,

Camprehensive-Hnlictic Cagnitive Rehabhilitation

Given the interaction of neurophysical, cognitive, and psy-
chologic factors resulting from acquired brain injury, a persua-
sive argument can be made that persons with acquired brain
injury are best served by a comprehensive, integrated, and
holistic program of neuropsychologicatly oriented rehabilita-
tion. These programs frequently provide intensive individual
and group theraptes that address both cognitive and interper-
sonal-emotional impairments within the context of an orga-
nized therapeutic environment, with explicit attention to estab-
lishing an effective therapeutic relationship, to increasing
subjects’ self-awareness, and to optimizing adjustment through
realistic goals. The program may include psychesocial and
vocationally oriented interventions as well as specific efforts to
improve cognitive functioning. Improved function may be ac-
complished by patients’ using their residual cognitive abilities
more effectively, rather than by restoring the underlying cog-
nitive deficits,'s5.15%

The committee reviewed 15 studies that reflected a compre-
hensive-holistic approach to cognitive rehabilitation. These
included a prospective Class Ia trial of cognitive rehabilita-
tion,'s” 4 Class Il studies using nonrandomized or historical
controls, 198171 and 10 Class III studies. 66172180

The Class la controlled tnal compared the efficacy of cog-
nitive and psychosocial day treatment programs on neuropsy-
chologic performance.!®” A subsequent publication'®! reported
measures of psychosocial functioning for a subgroup of these
subjects and these findings are included in our discussion of the
present treatment cfficacy study. To distinguish the contribu-
tions of structured ncuropsychologic remediation and social
support, the authors of these papers “quasi-randomly™ assigned
subjects with moderate to severe TBI to treatment conditions o
match for demographic and ncurobehavioral factors. Besides
the group psychotherapy provided to all subjects, those in the
ncuropsychologic treatment condition received specific treat-
ments directed at improving attention, memory, visnospatial
ability. and problem solving. Subjects in the alternative (psy-
chosocial) treatment condition received an equivalent treatment
directed at coping skills, interpersonal functioning, indepen-
dent living skills, computer and video games, and personal
development. The entire treatment protocol was conducted in §
weeks. totaling 160 hours of treatment for each subject. Both
groups improved significantly on measures of neuropsycho-
logic functioning and depression, which could not be ac-
counted for by spontaneous recovery (based on a stable pre-
treatment bascline). The subjects who received structured
neuropsychojogic remediation showed marginally greater gains
of attention, memory. and verbal reasoning. The authors con-
cluded that structured treatment was beneficial, but the results
did not indicate a specific advantage for the neuropsychologic
treatment. They noted that the neuropsychologic and psycho-
secial intey veutions shared some essential components, such as
participation in structured activities. establishment of a thera-



peutic alliance, increased self-awareness. and expectations for
improvement.

The relative contributions of indtvidualized cognitive reme-
dial interventions and smali-group based exercises in interper-
sonal communicalion within the context of a holistic neuropsy-
chologic rehabilitation program were explicitly evaluated in a
controled (Class II) study by Rattok et ab.'”’ All subjects
received a 20-week treatiment program that included basic
attention training, personal counseling, and community activi-
ties. Appropriate candidates received vocational counseling
and work trials after the initial 20-week treatment, During the
20-week reatment program, | group of subjects received a
mixture of additional cognitive remediation and interpersonal
interventions. The cognitive remediation consisted of individ-
ualized cognitive training modules addressing motor. consiruc-
tional, visuaspatial. or logical reasoning skills. This group also
received the group interpersonal training intended to improve
their awareness of deficits and acceprance of limitations. self-
acceptance, and social relatedness. The second group of sub-
jects received the basic attentional training and individualized
cognitive remedial interventions, but did not receive interper-
sonal communication training, The third group received the
inttial, basic attentional training followed by the intcrpersonal
remediation, whercas the individualized cognitive interven-
tions were withheld, Treatment effectiveness was evaluated on
an extencive hattery of nenropsychologic measures, including
measures intended to assess both near transfer and far transfer
of the training procedures. Subjects improved on all the pear
transfer measures and abowt half the far transter measures.
Only the 2 groups receiving the individualized cognitive reme-
diation improved on near transfer measures of motor dexierity,
constructional ability, and verbal reasoning, which may have
reflected practice effects as these measures were similar to the
tasks used 1 treatment. No group differences existed on far
transfer measures attributable to the type of treatment received.
This study also evaluated the incidence of “clinically signifi-
cant change” (defined as an increase of at least { standard
deviation from pre to posttreatment scores) on neuropsycho
logic measures, Clinically significant improvements in visual
processing, constructional skills, and verbal reasoning were
more common in the subjects receiving individualized cogni-
five interventions. These findings agree generally with the
Class 1 swdy, again suggesting slightly greater improvements
on specific neuropsychologic outcome measures with cognitive
interventions, with the greatest overall benefits resulting from
combined newropsychelogic and psycliosocial treatments.

Three Class II studies have been conducted that allow com-
parison between subjects receiving comprehensive-holistic
cognitive rehabilitation and untreated control subjects; 2 stud-
ies used nomandomized cohorts' 5% and anothier used histor-
ical case controls,'’® Prigatano et al'¥ evaluated the effects of
neuropsychologic rehabilitation on productivity for |8 subjects
with TBI compared with 17 subjects with TBI who underwent
rraditional rehabilitalion but were unable to participate in the
neuropsychologic treatment program. After adjusting for the
contributions of demographic factors and initial level of per-
formance, evidence existed that trcated subjects performed
significantly better than control subjects on measures 0Of mem-
ory and nonverbal intellectual functioning, and had improved
personality functioning relative to control subjects. Half the
subjects receiving the neuropsychologic rehabilitation program
were engaged in productive activity after trcatment, compared
with approximately one third of control subjects. In a subse-
quent study.'™ 87% of subjects receiving neuropsychologic
rehabilitation, which included a therapeutic waork trial, were
participating in voluntary or gainful employment 2 or maore

years postinjury, compared with 55% of the historical control
subjects. Fryer and Hattey'*® reported significant reductions in
disability status for & group of 18 treated subjects compared
with 9 nontreated control subjects. Half the subjects receiving
Lreatment were engaged in their preinjury role-related activities
at | year postdischarge.

Although most studies of cognitive rehabilitation have relied
on neurepsychologic measurement to evaluate the elfective-
ness of treatment, evidence exists that persons with acquired
agurocognitive impairments can improve in their life funciion-
ing absent major changes in their specific cognitive facul-
ties. 100172174 Reurn to productivity after participation in com-
prehensive cognitive rehabilitation programs has runged from
40% to TR 1e6-170-172375-177 [ 15 difficult to compare these
results across treatment studies or with nontreatnent-related
outcome studies, because of injury variables, subject charac-
teristics, length of fotlow-up, and lack of a standard outcome
measures. A previous review of postacute brain injury rehabil-
itation'®2 included several studies of comprehensive-holistic
rehabilitation. They reported that 71% of 856 subjects were
cmployed after completing postacute brain injury rehabiiita-
tion, whereas 53% of 796 subjects who received no, unspeci-
ficd, or only inpatient rehabilitution were employced,

Two controlled (Class II) studies have reported psychosocial
outcomes. Prigatano!'®® reported that emotional distress and
psychopathology were significantly lower in treated subjects.
Rattok'?" also evaluated differential effects of treutments on
measures of functional competence (eg, adaptation to commu-
nity, regulation of affect, involvement with others} and intra/
interpersanal functioning (self esreem, self appraisal. empathy,
social cooperation}, All 3 types of treatment produced func-
tional and interpersenal improvements with approximately the
same number of subjects showing clinically significant im-
provement on measures of functional competence, although
more subjects receiving the interpersonal training tended to
improve on measures of affect regulation. self-appraisal, and
self-esteem. The results of an uncontrolled study indicated
significant reductions in celf perceived distress, u finding that
remained stable for at least 1 year after they completed the
rehabilitation program,'™ and these improvements were ac-
companied by improvements in psychosocial functioning in
terms of personal relationships and leisure activities.!75 178

Although external lactors, such as lack of social support and
financial disincentives. may influence treatment cutcomes, sub-
ject selection variables should be considered in evaluating the
cffectiveness of comprehensive-holistic ncuropsychologic re-
habilitation programs. Neuropsychologic test scores. both be-
fore and after treatment, appcar to bear a modest relationship to
{unctional outcomes. 72153 Subjects’” awareness and acceptance
of liitations, cowpliance witl treatment objectives, and active
participation in treatment are all related to treatment effective-
ness 7917 The presence of multiple disabilities—physical, be-
havioral, and emotional-—will atfect patients® ability to benefit
from cognitive rehabilitation. s

Recommendations, There were 3 controlled (Class 1D
studies!'6%170 with a total of 138 subjects in which comprehen-
stve halistic neuropsychologic rehabilitation was compared
with untreated control subjects. These swudies suggest signiti-
cantly greater reductions in disability after treatment and pro-
vide evidence for the effectiveness of comprehensive-holistic
neuropsychologic rehabilitation, which the committee recom-
mends as & Practice Guideline. One Class la study'©” compar-
ing cognitive rehabilitation with a structured. psychosocial
intervention reported only marginal improvements on neuro-
psychelogic measures related to cognitive rehabilitation. This
study did not include measures of functional outcome, and the



length of treatment was shorter than a typical. postacute, com-
prehensive-holistic rehabilitation program. The results of an-
other controlted (Class II) study!7! comparing cognitive and
interpersonal interventions suggest that clinically significant
imprevements in neuropsychologic functioning are associated
with individualized cogritve remediation, and improvements
in psychosocial functioning (eg, affective regulation, seif-ap-
praisal) are associated with small group interpersonal training.
Although this finding has not been confirmed by a controlled
study comparing treated and untreated subjects, the evidence in
this areu suggests that the greatest overall improvements in
functioning may be achieved by persons who rcceive an inte-
grated treatment of individualized cognitive and interpersonal
therapies, which the commiticc rccommends as a Practice
Option. Evaluating program outcomes, the committee finds
evidence suggesting that subject selection factors, particularly
the capacity to recognize and adapl to residual cognitive lim-
lations, may moederdale the effeciveness ol comprehensive-
holistic neuropsychologic rehabilitation.

CONCLUSION

From a comprehensive review of the empirical literature on
cognitive rehabilitation, 29 Class 1 studies were identified. Of
these, 20 provide clear evidence supporting the effectiveness of
cognitive rehabilitation for subjects with acquired TBI or
stroke. Several studies showed an advantage of cognitive re-
habilitation over conventional forms of rehabilitation, In most
of the controlled studies with negative or equivocal results, the
intervention in question was comparcd with an alternative form
of treatment (in some nstances. an alternative torm ot cogni-
tive remediation), and in all but a single study the subjects
improved significantly even though there was not evidence of
a differential treatment effect. Of the 64 controlled Class [ and
Class 11 studies that were reviewed, only 2 swudies fatled to
show improved functioning among subjects receiving cognitive
rehabilitation. In no study was there evidence that cognitive
rehabilitation was tess effective than an alternative treatment.
These latter findings provide indirect support for cognitive
rehabilitation. while raising questions about the role of non-
specific factors in determining treatment effects.

Of the 20 Class I studies providing clear evidence in support
of cognitive remediation. § offer evidence to support visuospa-
tial remediation of tmpairments of visual scanming from right
hemisphere stroke, and 4 ofter evidence to support language
remediation after feft hemisphere stroke. Twelve Class I stud-
ies evaluated the effectiveness of cognitive remediation for
samples consisting primartly of persons with TBL (Of the 12
Class T studies addressing TBI, 8 were also reviewed by the
NiH consensus panel. We included 2 studies not identified in
that review and 2 studies that were classified as comparative
studies. We excluded as experimental | study that was inciuded
in the NIH review.) Eight of these studies clearly support
cognitive remediation’s effectiveness {or impairments of atten-
tion, functional communication, memory. and problem solving
after TBL In 2 studies, subjects receiving specific neuropsy-
chologic interventions showed marginally greater improve-
ments than subjects receiving treatments that were primarly
functional or psychosocial in nature. and 1 study revealed no
difference 1n improvement berween a specific attention treat-
ment protocol and more general cognitive rehabilitation during
the acute postinjury period. In another study, the beneficial
effects of compensalory memory traming became apparent
when treatment outcomes were anulyzed independently for
those subjects with milder degrees of impairment.

Specific recommendations based on the evidence of effee-
tiveness of cognilive rehabilitation for persons with stroke and

TBI are in table 2. All the recommendations for Practice
Standards are based on evidence from randomized. controlled
trials. The other recommendations required, al minimum, evi-
dence from at least 1 controlled, Class I study thar directly
addressed the intervention in question.

Future Directions

Because persons with acquired brain injury are likely to
exhibil multiple forms of cognitive impairment, we must con-
tinually cvaluate the effectiveness of intcgrated therapics that
address the complex interactions of cognitive, functional, and
social impairments with the goal of alleviating disability and
handicapping conditions. Similarly, the presence and interac-
tion of physical, cognitive. and cmotional factors appcar rclated
to treatment effectiveness. Although attempts te control for
these factors by methods such as randomized allocation of
subjects to treatment conditions do have merit, greater practical
and <limical value may accrue from idendlying subject vari-
ables and other prognostic factors that contribute to treatment
cfficacy and to adjust interventions accordingly. This issue has
been addressed most directly through the provision of compre-
hensive-holistic programs of rehabilitation for persons with
brain injury and evidence suggests that the greatest overall
improvements in functioning may be achieved by subjects
receiving an integrated treatment of individualized cognitive
and interpersonal therapies.

Unlike medical interventions that attempt to reverse pathol-
ogy. rehabilitation of persons with acquired brain injury is
primarily concerned with reducing levels ot disability and
handicap, Most ot the studies we reviewed assessed treatment
effectiveness by means of psychometric measures presumed to
reflect a change in the level of neurocognitive tmpairments.
Even when the measured tmprovements can be attributed to
treatmment, the relationship between these changes and func-
tional improvements may not be clear or may be limited by
lack of generalization to everyday sitvations, Also, in sorne
instynces, the intervention goal was to train subjects to use
adaptive, compensatory strategies for residual cognitive im-
pairments. In these cases, the actual treatment benefits may not
be apparent on measures that do not provide the opportunity to
use such compensations. Cognitive rehabilitation should al-
ways be directed toward improving everyday functioning, and
should include active attempts to promote generalization or
directly apply compensatory strategies to functional contexts as
a part of the intervention.

Relatively few studies have directly evaluated the generali-
zation of treatment effects to everyday sitwations and behav-
iors, although several provide evidence to support the practical
utitity of cognitive rehabilitation. For example. subjects receiv-
ing visuospatial remediation improve in functional activities
that require visual scanning; subjects treated for specific lan-
guage and pragmatic communication deficits improved in ac-
ademic classroom functioning and interpersonal interactions;
subjects trained to use compensatory memory sirategies had
fewer everyday memory failures; and subjects treated for ex-
ecutive dysfunction improved their behavioral self-control and
problem solving in everyday sitnations.

Few roscarchers have evalvated the long-term maintenance
of improvements produced by cogrilive rehabilitation. In sev-
eral studies reporting follow-up information, it appeared that
the lasting benefits of ireatment depended on the subjects’
continued use of compensatory sirategies i fanctional situa-
tions. This finding suggests the need not only for long-term
follow-up of subjects, but also for continued support and in-
tervention aficr the initial period of rchabilizution. In general, it
appears that the maintenance and generalizatton of benefits



Table 2

Evidence-Based Recommendations for Cognitive Rehabilitation

Practice Standards

Intarvantion

Recommendation

Visuospatial rehabilitation

Cognitive-linguistic therapies

Specific interventions for functional communication deficits,
including pragmatic conversaticnal skills

Compensatory mernaory strategy training

Recommended for persons with visuoperceptual deficits
associated with visual neglect after right hemisphere stroke.

Recommended during acute and postacute rehabilitation for
persons with language deficits secondary to left hemisphere
stroke.

Recommended for persons with TBL

Recommended for persons with mild memory impairments from TBI,

Practice Guidelines

Intervention

Recommendation

Attention training, inciuding varied stimulus modalities, levels of
complexity, and response demands

Scanning training

Visuospatial interventions intended t¢ increase visual fields
directly without the development of compensatory visual
scanning

Cognitive interventions for specific language impairments such
as reading comprehension and language formation

Training in formal problem-solving strategies and their
application to everyday situations and functional activities

Comprehensive-holistic neuropsychologic rehabilitation

Isolated use of microcomputer-based exercises to treat unilateral
left behavioral inattention

Intervention

Practice Options

Recammended during postacute rehabilitation for persons with
TBI ur struke. Insufficient evidenge exists 1o distinguish the
effects in persons with moderate and severe TBI of specific
attention training provided during acute recovery and
rehabilitation from spontaneous recovery or from more general
cognitive interventions.

Recommended as an important, even critical, intervention
element for persons with severe visuoperceptual impairment
that includes visual neglect after right hemisphere stroke.

NO | recommendead.

Recommended after left hemisphere stroke or TBI.

Recommendsd during pastacute rehabilitation for persons with
stroke or TBI.

Recommended to reduce cognitive and functional disability after TBI.

NOT recommended; does not appear effective.

Recommendation

Use of memory natebooks or other external aids to facilitate
acquisition of specific skills and knowledge

Systernatic training of visuospatial and erganizatioral skills

Verbat setf-instruction, self questioning, and seHf-monitoring to
promote self-regulation

Integrated treatment, ie, both individualized cognitive and
interpersonal therapies

Camputer-based interventions that include active therapist
invalvement to foster insight into cognitive strengths and
weaknesses, to develop compensatory strategies, and to
facilitate the transfer of skills into real-life situations

Sole reliance on repeated exposure and practice on computer-
based tasks without extensive involvement and intervention by
a therapist

May be considered for persons with moderate to severs memory
impairments after TBI; should directly apply to functional
activities, rather than as an attempt to improve memory
function per se.

May be considered for persons with visual perceptuat deficits,
but without visual neglect, after right hemisphere stroke as part
of their acute rehabilitation. Not recommended for persons
with left hemisphere stroke or TBl who do not exhibit unilateral
spatial inatlention, because no consistent evidence exists to
support its specific effectiveness in these cases.

May be considered for persons with deficits in executive
functioning after TBI, including the reduction of problem
behaviors in everyday situations; should incorporate detailed
neuropsychologic and clinical assessment data to identify thase
behaviors and to modify treatment on the basis of individual
strengths and limitations.

May Improve functioning within the context of a comprehensive-
holistic neuropsychalogic rehabilitation pragram.

May be used as part of a multi-modal intervention for cognitive
deficits.

NOT recommended.




from cognitive rehabilitation are greatest when treatment is
provided for appropriately long periods of time, when efforts
arc made by the clinician and patient to identify and apply
interventions 1o personally relevant areas of functioning. and
when patients are able 10 assume responsibility for using com-
pensatory strategics 1n their everyday functioning.

Cognitive rehabilitation typically relies on individually tai-
lored interventions to provide the best available weatment
within a clinical setting. It is svongly recommended that out-
come measures also be tailored to the specilic, intended effects
of cognitive interventions to evaluate realistically the rehabil-
itation program'’s effectiveness. Ideally, these measures should
reflect meaningful improvements and functional outcomes such
as the use of compensatory strategies to accomplish real-life
demands, performance on everyday activities in the person’s
home or community, changes in level of productivity, and
measures of subjective well-being We also recommend that
future efforts to validate the effectiveness and vtility of cogni-
tive rehabilitation include outcome measures that reflect the
levels of disability and handicap, such as community infegra-
tion'® and the quality of life of the persens served. In addition,
a need exists to develop novel, multivariate research designs
and clinical trials that accurately evaluate the outcomes of
cognitive rehabilitation, '35

In sum, the evidence-based review of cognitive rehabilita-
tion provides st least preliminary support for the effectiveness
of several forms of this intervention for persens with brain
injury resulting from stroke and TBI. Specific recommenda-
tions of this review may help 10 establish parameters of effec-
tive treatment, which should be of assistance to practicing
clinicians.
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