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Abstract
Objective: Cognitive rehabilitation represents a substantial portion of rehabilitative efforts put forth in increasing
independence following an acquired brain injury.
Main outcomes and results: This review examined four major areas of cognitive therapy including: attention/concentration,
learning and memory, executive functioning, and general cognitive rehabilitation approaches. In total, 64 studies were
evaluated throughout the four major areas, which provided the evidence-base for 18 conclusions. The majority of the
conclusions were based on moderate and limited evidence, however three strong and one conflicting conclusions were
made.
Conclusions: Future research should explore functional outcome measures and long-term effects of treatment interventions
through follow-up.

Keywords: Attention, brain, brain injuries, craniocerebral trauma, cognition, cognition disorders, cognitive therapy, drug therapy,
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Introduction

Acquired brain injury (ABI) can be defined as
‘damage to the brain that occurs after birth and
which is not related to congenital disorders, devel-
opmental disabilities, or processes that progressively
damage the brain’ [1]. By this definition, ABI
encompasses a wide variety of disorders of varying
etiologies (e.g., traumatic brain injury (TBI),
tumour, cerebrovascular accident, infection, etc).
As a result, most research studies comprise a
heterogeneous group of participants all of whom
could be grouped under the umbrella term of
‘acquired brain injury’. Even if one were to examine
traumatic brain injury separate from other forms
of ABI, substantial variability across participants
remains (e.g., TBI due to acceleration/deceleration
forces of a motor vehicle accident has differential

effects on brain structure and function and hence
cognitive functioning than TBI due to a more static
injury).

When examining the efficacy of intervention
studies, cross-study comparisons become difficult
not only as a result of the heterogeneity of the
population under investigation but also due to the
diversity of cognitive interventions and outcome
measures employed. Factors such as time since
injury and appropriate outcome measures need to
be adequately controlled so as not to confound
spontaneous recovery or practice effects respectively,
with treatment efficacy [2, 3].

What is known is that cognitive deficits are
common following ABI in that ‘it interferes with
rehabilitation efforts, is enduring/chronic and results
in a greater negative impact on quality of life than
physical disabilities alone’ [4]. As a result, cognitive
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rehabilitation represents a substantial portion of
rehabilitative efforts put forth in increasing indepen-
dence following an acquired brain injury. Although
the term ‘cognitive rehabilitation’ is commonly
used, there is no consensus on a definition. For the
purposes of this paper, cognitive rehabilitation will
be defined as ‘efforts to promote maximal adaptive
cognitive functioning in patients with neurologically
induced cognitive deficits’ [4].
The following paper will address both cognitive

rehabilitative programs as an intervention as well as
specific approaches that focus on particular cognitive
domains (e.g., memory, attention, etc), and phar-
macological interventions. The purpose of this
evidence-based review was to investigate the efficacy
of interventions or treatments for moderate to severe
acquired brain injury using five levels of evidence
listed below.

Methods

A comprehensive search of four electronic databases
(CINAHL, EMBASE, MEDLINE and PsycINFO)
was conducted covering the years 1980–2006. All
published literature that evaluated the effectiveness
of any treatment or intervention related to the
rehabilitation of moderate-to-severe acquired brain
injury was searched. Additional references that were
hand-searched using the bibliographies of selected
articles were also included.
The methodology and assessment of articles, using

the PEDro (5) and Downs and Black (6) scoring
systems for randomized controlled trials and the
Downs and Black tool for non-randomized trials,
was described in an earlier article in this issue. There
were five levels of evidence used to summarize the
findings. These included:

. Strong Evidence: The findings are supported by the
results of two or more RCTs of at least fair quality
(‘fair’ quality defined as a PEDro score of four or
higher).

. Moderate Evidence: The findings are supported by
a single RCT of at least fair quality.

. Limited Evidence: The findings are supported by
at least one non-experimental (prospective and
retrospective controlled trials, single group
interventions, etc.).

. Consensus Opinion: In the absence of evidence,
agreement by a group of experts on the appro-
priate treatment course. Consensus opinion is
regarded as the lowest form of evidence. As such,
it is arguably not considered evidence at all.

. Conflicting Evidence: Disagreements between the
findings of at least two RCTs or where RCTs
are not available between two non-RCTs. Where
there are more than four RCTs and the results of

only one was conflicting, the conclusion was based
on themajority of the studies, unless the study with
conflicting results was of higher quality.

Results

Attention, concentration & information

processing speed

Examining the efficacy of rehabilitation of attention
deficits following a brain injury is complicated by a
number of factors. First, there is no consensus
regarding a definition of attention. Is it a general
construct or does it reflect more specific subcompo-
nents or systems of functioning (e.g., sustained,
divided, focused, selective, vigilance, speed of
information processing, etc)? Second, different
researchers and clinicians will report using the
same or similar tests to measure different aspects of
attention. Third, a study may use the same outcome
measures repeatedly, thereby confounding practice
and treatment effects. Finally, comparing the effi-
cacy of various remediation efforts is also compli-
cated by cross-study variability in treatment duration
(e.g., from 30 minutes once daily for five days to
five hours every day for six weeks).

Overall, 11 studies were reviewed that examined
the effects of intervention on attention and informa-
tion processing speed following moderate-to-severe
ABI. Four of those studies examined pharmacologi-
cal intervention while the remaining seven reported
on behavioural indices of intervention (e.g., drill
and practice).

Pharmacological intervention. Three RCTs investi-
gated the effects of Methylphenidate (MP), a
psychostimulant, on attention with a total of 57
patients with traumatic brain injury. Whyte et al. [7]
indicated that the Methylphenidate treatment led
to significant improvements for speed of processing,
attentiveness during individual work tasks and
caregiver ratings of attention. Similar findings were
reported by Plenger et al. [8] and Kim et al. [9].

The effects of Donezepil on attention for patients
following TBI were explored [10]. For the 18 post-
acute TBI patients studied, Donezepil resulted in a
significant increase in scores on tasks of sustained
attention and short-term memory and these results
were sustained following the washout period
(Table I).

Conclusions regarding pharmacological

intervention. Results from three RCTs provided
strong evidence that Methylphenidate helps to
improve the speed of cognitive processing and
attention during the active phase of treatment.
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Moderate evidence that Donezepil improves attention
and short-term memory also exists and results were
sustained during washout.

Drill and practice

Drill and practice exercises were traditionally paper-
and-pencil tasks that were given repeatedly. With
the increase in computer technology and availability,
specific computerized attention tasks have been
developed with the goal of retraining attention
through repetition of various attentional tasks
(Table II).
Two RCTs explored the influence of drill and

practice techniques on attentional functioning for
patients following a brain injury. Novack et al. [11]
randomly assigned 44 individuals with TBI to
receive one of two treatments: (i) a focused
hierarchical stimulation program (attention skills),
or (ii) an unstructured intervention program (control
group). Both groups received 30 minutes of ‘cogni-
tive remediation’ five times a week. Results indicated
that both groups performed significantly better at
discharge compared to admission but no between
group differences were observed. Niemann et al.
[12] randomly assigned 29 patients with TBI into
two groups: attention group (computerized tasks of
attention) or a memory group (prospective tasks of
memory aides). Both groups showed improvement
when their post-test scores were compared to pre-
test scores. However, the attention group improved
significantly over the memory group on measures
of attention.
Two studies [13, 14] examined whether indivi-

duals with TBI would show improvement in atten-
tion (as measured by the PASAT) after exposure to
the Attention Process Training (APT; a computer-
ized series of attention tasks). Both studies did report
improvement following the intervention; however,
the control group in Park et al. [13] also showed
significant improvement on the PASAT indicating
practice effects were not well controlled. Sohlberg
and Mateer [14] also reported that the level of
‘recovery’ was related to the severity of the deficit
(e.g., mild to moderate attention deficits increased to
normal levels whereas those with severe impairments
improved to the mildly impaired range). It is worth
noting that p values were not provided within these
analyses.
One prospective controlled trial [15] studied 10

participants and found that significant phase effects
from baseline to training reflected a spontaneous
recovery or practice rather than a treatment effect.
In another study using four male patients with TBI,
Gansler and McCaffrey [16] found no clinically
significant improvement in attention measures,
neuropsychological variables, psychological

characteristics, activities of daily living or subjective
ratings following a four week intensive hierarchically
ordered attention program based on Posner’s four
component model.

Conclusions regarding drill and practice. There is
moderate evidence to suggest that specific structured
training programs are not effective for improving
attention following moderate to severe brain injury.

Dual-task training

One RCT and one prospective controlled trial
investigated the effect of dual-task training on the
speed of processing following brain injury with a
total of 32 patients. Fasotti et al. [17] randomly
assigned 22 patients to receive either: (i) a Time
Pressure Management (TPM; self management
strategies) treatment group for 1 hour sessions,
three times a week, or (ii) a concentration training
control group for 2–5 hours/week over the course
of 3–4 weeks. Findings revealed improvement in
performance occurs across both groups but that
TPM produced greater gains than the control group
and appears to generalize to other measures of speed
and memory.

A computerized dual-task was administered to
19 patients and 19 uninjured control subjects [18].
It was demonstrated that reaction time for patient
groups was significantly slower than control groups
and that patient groups demonstrated significantly
greater dual-task cost (i.e., slower performance in
dual-task conditions than single task conditions),
but that with training performance improved
over sessions at a faster rate than controls so that
by the last session no significant differences existed
in reaction time for patient and controls. Carry-over
effects were also observed on measures of executive
functioning following training (Table III).

Conclusions regarding dual-task training. Based on
a single RCT, there is moderate evidence that dual-
task training on speed of processing is an effective
intervention for patients with brain injury.

Learning and memory

Thirty studies were identified that examined the
interventions used to improve learning and memory
following acquired brain injury. According to this
literature, there are two main approaches to rehabi-
litation: (i) restoration or retraining of the function,
and (ii) compensation. Compensation refers to any
technique used to aid in the recovery of memory
impairment following brain injury. These techniques
include external and internal aids.
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External aids

External aids help to improve memory impairment
following acquired brain injury by use of the external
means of recording (i.e., encoding) and accessing
information (storage and retrieval).
Ten studies investigated the effects of external

aids for enhanced memory following acquired brain
injury (Table IV). Two RCTs used different external
memory aids to compare outcome of participants
with brain injury. Watanabe et al. [19] investigated
the use of a calendar for 30 severe TBI patients
and found that there were no significant effects as
noted on the Temporal Orientation Test (TOT)
outcome measure. Ownsworth and McFarland [20],
on the other hand, randomly assigned 20 ABI
patients to receive either: (i) the use of a diary as
external aid only (DO), or (ii) the use of a diary
coupled with the self instructional training (DSIT)
for 4 weeks of treatment. Results showed that during
treatment, patients in DSIT consistently made more
diary entries, reported fewer memory problems
and made more positive ratings associated with
treatment efficacy relative to DO group.
Using a memory notebook as the external memory

aide, Schmitter-Edgecombe et al. [21] assigned eight
patients with severe ABI with memory impairment
into a notebook-training group or an interpersonal
support group (control). Results indicated that on
neuropsychological measures of memory functioning
no group differences were found. However on an
everyday memory failures questionnaire, perfor-
mance improved following treatment, although it
was not maintained at 6-month follow-up. Zencius
et al. [22] found that memory notebook training was
found to increase the number of homework compo-
nents correctly completed compared to baseline
performance.
A number of studies (single group interventions)

have examined the use of technological aides to
enhance memory. Wade and Troy [23] found that
memory was improved in patients using a mobile
phone pre-programmed to remind participants of
individualized events (e.g., upcoming appointments,
reminders to take medication etc). Wright et al. [24,
25] examined the effect of two pocket computer
systems using 3 memory aides (appointment diary,
notebook and a to-do-list) and reported no signifi-
cant difference between the two systems and/or use
of memory aides. Interestingly they indicate that
those who were familiar with using such systems/
aides made significantly more entries. Use of a
portable paging system [26] and hand-held recorders
[27] resulted in reducing everyday memory problems
and in increasing retention of therapy goals, respec-
tively. Burke et al. [28] reported that use of a ‘patient
locator and minder’ (PLAM) electronic system on

an inpatient unit resulted in significantly fewer
prompts being made, and more appointments
being attended on time, than when nursing staff
verbally prompted patients.

Conclusions regarding external aids. There is strong

evidence surrounding the effectiveness of external
aids as a compensatory strategy for memory
impaired individuals for functional day-to-day
memory problems. However results do not necessa-
rily indicate improved underlying memory abilities
and the long-term effect has not been adequately
demonstrated.

Internal aids

Internal aids generally refer to mnemonic strategies
that are taught in order to enhance encoding and
later recall of information. Researchers have demon-
strated that increasing the saliency of features
encoded (either by verbal and/or visual elaboration)
results in improved performance during recall (i.e.,
better retention) (e.g. [29–31]). Fourteen studies,
including three RCTs, evaluated the effectiveness of
internal aids to help improve memory impairment
post-brain injury (Table V).

Twum and Parente (32) randomly assigned
60 patients with TBI to one of three treatment
groups and a control group: (i) no imagery/verbal
labeling, (ii) imagery/verbal labeling, (iii) imagery/no
verbal labeling, or (iv) no imagery/no verbal labeling
(control group). Results indicated that mental
imagery and verbal labeling were both effective
in improving performance during learning and
recall of information. Use of mnemonic strategies
(verbal and/or visual) has also been supported
in studies using single group intervention designs
(e.g., [33, 34]) and a RCT study [35]. Of interest
is that Ryan and Ruff [35] reported differential
effects of mnemonic strategies dependent on level of
impairment. That is, performance was enhanced for
mildly impaired participants only; severely impaired
patients did not benefit from visual imagery.

Memory strategy training was compared to drill
and practice training, and a control group that did
not receive treatment, for 39 individuals with severe
brain injury randomly assigned to one of the three
groups [36]. Although results demonstrated that
no differences existed between treatment groups on
reaction time, it was found that patients in the
memory strategy group performed better than the
other groups (although no p value was included
for this result). A follow-up of this study, Milders
et al. [37], indicated that the differences between
groups were not maintained at four years follow-up.
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Conclusions regarding internal aids. There is strong

evidence that internal strategies appear to be
an effective aid in improving recall performance
following relatively mild impairment, however the
sustained effect of treatment is not known. There
is strong evidence that internal strategies are not
effective for those with severe.

Memory re-training programs

One RCT and three non-randomized studies
explored the effectiveness of memory re-training
programs to enhance memory following a brain
injury. Ryan and Ruff [35], as explained above,
randomly assigned patients into two groups: memory
remediation (treatment group) and psychosocial
treatment (control group) over a 6-week treatment
period (4 days/week, 5.5 hours/day). No difference
between groups was observed (both groups
improved significantly over time), although when
severity was considered it was observed that those
with mild residual impairment benefited more from
the treatment condition than the control condition
(severely impaired continued to show no significant
difference). Quemada et al. [38] treated 12 indivi-
duals with severe TBI during daily, 50-minute
sessions over the period of 6 months using
Wilson’s Structural Behavioral Memory Program
(a specified format utilizing behavioural compensa-
tion techniques, mnemonic strategies, environmen-
tal adaptations, and external memory aides).
All patients achieved meaningful functional gains,
however, improvements were generally not
demonstrated on psychometric tests of memory
functioning. Evans and Wilson [39] evaluated
4 patients with TBI in a group memory retraining
intervention of two-hour weekly sessions for
11 months (consisted of reflections, memory
exercises, games, strategy and coping discussions
with emphasis on notebooks and diaries).
Participants showed improvement in overall use
of memory aides and in qualitative reductions of
depression and anxiety. However, no significant
improvements were noted on psychometric
measures (Table VI).

Conclusions regarding memory re-training

programs. Based on one RCT, there is limited

evidence to suggest that memory-retraining
programs are not effective for functional recovery.
Memory re-training may be of benefit to those with
mild impairment compared to severely impaired
individuals at least in functional day-to-day memory.
Performance on specific tests of memory may or may
not change.

Executive function

Executive functioning refers to higher level cognitive
functions that are primarily mediated by the frontal
lobes and its connections throughout the brain.
Executive functioning includes: insight, awareness,
judgment, planning, organization, problem solving,
multi-tasking and working memory [40]. The frontal
lobes and subsequent subcortical connections tend
to be one of the brain areas most likely to be injured
following traumatic brain injury [41] and it is
common for a TBI patient to present with cognitive
and behavioural deficits in the absence of substantial
physical impairment.

Younger brain injury patients (average age less
than 40 years) tend to be most affected by executive
functioning deficits, as younger patients are most
desirous of returning to the community and
pre-injury societal roles. Although those with execu-
tive dysfunction may be equipped to complete basic
activities of daily living, certain instrumental activ-
ities such as banking, scheduling and household
activities may not be possible due to the increased
cognitive complexity of the tasks and reliance on
a functional executive system. Younger individuals
find the more advanced tasks such as driving and
return to a competitive work environment to be
the most relevant daily activities following brain
injury [42].

Group interventions

Although executive function deficits are a common
impairment for individuals, post-brain injury,
there is little research addressing the impact of
rehabilitation on increasing executive functioning
capacity. It is possible that researchers and interven-
tions aimed at improving community reintegration
may in fact be focusing efforts on instrumental
activities of daily living for which intact executive
functions are necessary (Table VII).

Three non-RCTs examined the use of group
intervention as a treatment for improving executive
functioning following brain injury. Ownsworth et al.
[43] assessed a 16-week support group program
aimed to improve self-awareness and self-regulation
skills. Following the 16-week intervention, there
were significant improvements for self-regulation
skills and level of psychosocial functioning, however,
these results were not maintained at the 6-month
follow-up.

Conclusions regarding group interventions. There is
limited evidence that demonstrated the short-term
effectiveness of group-based interventions for the
treatment of executive dysfunction post brain injury
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(neurocognitive test performance does not
necessarily change).

Goal management training

One RCT examined the efficacy of a Goal
Management Program (GMP) in comparison to a
Motor Skills Training group [44]. Participants in
both groups improved, however those in the GMT
group significantly improved on paper and
pencil everyday tasks thought to be reliant on
self-regulation (Table VIII).

Conclusions regarding goal management

training. Moderate evidence, based on a single
RCT, demonstrated that goal management
training was effective for improving paper and
pencil daily activities and preparation skills.

General cognitive rehabilitation

Interventions for treatment of cognitive deficits
post brain injury tend to be diverse with
variability between the interventions themselves
and the outcome measures used to document
results.

Cognitive rehabilitation strategies. Cicerone et al.
[45] comprehensively reviewed cognitive rehabilita-
tion and provided recommendations for clinical
practice. As part of this review, comprehensive-
holistic cognitive rehabilitation was endorsed as a
therapy intervention following brain injury or stroke
at the practice guideline level. This review was
recently updated [3] spanning the literature from
1998–2002 (Table IX).
Along with the systematic reviews investigating

cognitive rehabilitation strategies, 11 studies also
explored issues surrounding the topic, including
four RCTs.
In the studies by Dirette et al. [63], Rath et al.

[64] and Cicerone et al. [45] comparisons of
specific strategies using experimental techniques
(randomized and non-randomized) are attempted.
All groups demonstrated benefit from the interven-
tions and in studies by Rath et al. [64] and Cicerone
et al. [45] there were overall trends for improvement
from the experimental groups. The study by Salazar
et al. [46], provides contradictory results to these
other studies in that no benefit was demonstrated for
an intensive in-patient rehabilitation program versus
a limited home based rehabilitation program.
However, as highlighted by the authors of this
study, their sample may not be representative of
ABI in general as both groups demonstrated a very
high rate of return to work (90% and 94%,
respectively). When examining a subset of

individuals who had more severe injuries a signifi-
cant benefit from the cognitive rehabilitation
program was observed.

Although there are differences in the delivery
techniques of cognitive rehabilitation therapy, most
studies demonstrated an overall improvement in
cognitive abilities when considering within-group
comparisons.

Conclusions regarding cognitive rehabilitation

strategies. There is limited evidence that general
cognitive rehabilitation therapy following brain
injury is effective for improving cognition.
Although there are variable strategies and protocols
for cognitive rehabilitation, all comprehensive
interventions appear to provide benefit.

Computer-assisted training

The use of computer-assisted cognitive retraining
has multiple potential benefits within the rehabilita-
tion setting post brain injury. Computer retraining
allows for the flexibility in retraining procedures,
increased individuality of therapy programs and
also, decreases the amount of direct time a therapist
is with the patient. There is also potential for
continued cognitive retraining within the community
setting (Table X).

Three non-RCTs examined the use of computer-
assisted cognitive retraining for the purposes of
general cognitive rehabilitation [47–49]. A review
of this literature demonstrated that computer-
assisted cognitive rehabilitation is not effective as
an adjunct to the rehabilitation program.

Conclusions regarding computer-assisted

training. There is limited evidence that computer-
assisted cognitive retraining is not an effective
adjunct to the rehabilitation program following a
brain injury based on three non-randomized studies.

Pharmacological interventions

Pharmacological agents can assist with treating
complications following brain injury including
seizure disorders, pain and affective disorders.
Medications have also been used to assist
in controlling behaviours such as aggression and
agitation after brain injury. It is possible that
medications could impact cognition for patients
with a brain injury. Therapy may be aimed at
specific cognitive domains such as memory or
attention, or may influence multiple cognitive
domains since some medications are not necessarily
selective for specific brain functions (Table XI).

Of four studies identified using pharmacological
interventions, three studies used random assignment.
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All four studies used different pharmacological
agents in determining the efficacy of intervention.
McDowell et al. [50] compared the use of
Bromocriptine with a placebo and found significant
improvements for the drug treatment group on
measures of executive function and in dual-task
performance, but not measures that are thought to
reflect working memory.
Speech et al. [51] examined the effects of

Methylphenidate and found no significant differ-
ences between treatment and controls on measures
of attention, cognitive processing speed, learning
and social personality functioning. Schneider et al.
[52] randomly assigned patients to receive
Amantadine or placebo. There was a general trend
towards improvements on cognitive rehabilitation
and behavioural functioning, but there were no
significant differences between groups. Alvarez
et al. [53] explored the use of Cerebrolysin, a
neuropeptide preparation, which has been demon-
strated to have a neuroprotective and neurotrophic
effect. A brief neuropsychological battery (SKT)
was administered and for the nine patients able to
participate using this test significant improvements
were noted.

Conclusions regarding pharmacological

interventions. Pharmacological agents have poten-
tial for improving the cognitive functioning of an
individual following a brain injury. As with other
rehabilitation interventions, the need to provide
controls and to take into account spontaneous
recovery is essential to clarify if medications do
have a specific beneficial effect. Based on one RCT,
there is moderate evidence that Bromocriptine helps
to improve executive functioning after a single dose
administration following brain injury. There is
moderate evidence that Methylphenidate does not
improve overall cognitive functioning based on one
randomized trial (however, as discussed earlier there
is strong evidence that MP has a beneficial effect on
attention). There is limited evidence to suggest that
Cerebrolysin has the potential to improve outcome
and cognitive function post brain injury. It is
suggested that controlled trials will be necessary to
evaluate this drug further. There is moderate evidence
that Amantadine is not effective for improving
overall cognitive function based on the results of
one RCT.

Exercise intervention

The association between exercise and improvements
in cognitive functioning are not immediately evident,
however, animal model studies have found that

exercise can positively affect cognition. One retro-
spective controlled trial [54] investigated the notion
that exercise could benefit cognitive functioning
with 13 individuals with brain injury. A stationary
bicycle in conjunction with non-immersive virtual
reality was administered over a period of four weeks.
The intervention group performed significantly
better than the control group on Digit Symbol, and
verbal and visual learning tasks. Reaction and
movement times improved significantly after a
single virtual reality session (Table XII).

Conclusions regarding exercise interventions. Limited

evidence demonstrated that exercise interventions
have a positive impact on visual and verbal learning
following brain injury.

Discussion of cognitive interventions

Based on a systematic review of the literature
examining cognitive intervention following moderate
to severe acquired brain injury, 64 studies were
evaluated (although not all studies were explicitly
discussed in this article). Areas reviewed included
attention/concentration (11 studies), learning and
memory (30 studies), executive functioning (four
studies), and general cognitive rehabilitation
approaches (19 studies).

This review supported the observation that cogni-
tive rehabilitation is an effective intervention follow-
ing acquired brain injury and is in agreement with
other published reviews [2, 3, 45]. Cicerone et al.
[3, 45] comprehensively reviewed cognitive rehabi-
litation of persons with traumatic brain injury (TBI)
and stroke. Based on the literature reviewed,
recommendations of practice standards, practice
guidelines, and practice options were made. Of
relevance to brain injury, several recommendations
were made:

. Specific interventions for functional communica-
tion deficits, including pragmatic conversational
skills were recommended for persons with TBI;

. For persons with mild memory impairments
following brain injury, memory strategy training,
including the use of internal aids such as visual
imagery and external compensatory strategies
such as using a diary or planner, was
recommended;

. During the post-acute phase following brain
injury, strategy training for attention deficits
was recommended for persons with TBI.

In this article, we did not address language
functioning or cognitive-communication as it
was addressed in a separate chapter (ERABI).
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The review supported the use of internal and
external memory strategies, as well as memory
training programs with various caveats attached to
the recommendations (e.g., differential effect of mild
vs severe impairment, functional memory vs
psychometric measures of memory, etc).
Strong evidence was found for pharmacological

intervention in improving attention (primarily speed
of processing), particularly for Methylphenidate.
Of the studies reviewed, computerized training
programs used to enhance attention do not appear
effective when compared to other non-specific
‘remediation’ sessions. However, dual-task training
appears to be effective in improving speed of
processing, particularly when incorporating training
in self-management strategies.
Although executive deficits are prominent in the

area of brain injury (particularly traumatic brain
injury), and often result in the greatest impairment
for re-integration back into the community very few
studies have specifically evaluated the effects of
treatment within this domain. Of those studies
evaluated within this review, moderate-to-limited
evidence was found for group intervention and goal-
management training. Some evidence for pharma-
cological intervention was also supported.
Gordon et al. [2] systematically reviewed trau-

matic brain injury rehabilitation. The review is
comprehensive and covers all aspects of recovery
and rehabilitation from acute hospitalization to
community reintegration, including the physical,
cognitive and emotional/psychiatric aspects of trau-
matic brain injury. Differences between Gordon
et al. [2] review and the current review is that they
used the American Academy of Neurology classes of
evidence (I–IV), largely excluded studies that had a
sample size less than 20 for TBI and control groups,
and included mild, moderate and severe TBI.
Regardless, conclusions drawn remain remarkably
similar to the current review.
Analysis of findings from the current review as

well as those from Cicerone et al. [3, 45] and
Gordon et al. [2] all suggest that future studies need
to control for patient characteristics (e.g., level of
impairment needs to be clearly defined, not just
severity of injury), spontaneous recovery and prac-
tice effects on outcome measures used. Studies
should not just rely on psychometric tests but
should consider functional outcome measures and
long-term effects of treatment interventions should
be monitored through follow-up.
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