W) Check for updates

_ s2:2  CLINICAL
Article i3if REHABILITATION

Clinical Rehabilitation
2015, Vol. 29(2) 120-128

Rehabilitation for post-stroke © The Author(s) 2014

Reprints and permissions:

cogn itive im pai rment: an OVerview  seepubcoujournalsPermissionsnav

DOI: 10.1177/0269215514538982

of recommendations arising from @sZEEm
systematic reviews of current
evidence

David C Gillespie', Audrey Bowen?, Charlie S Chung?,
Janet Cockburn?, Peter Knapp® and Alex Pollock®

Abstract

Background: Although cognitive impairments are common following stroke, there is considerable
uncertainty about the types of interventions that can reduce activity restrictions and improve quality of
life. Indeed, a recent project to identify priorities for research into life after stroke determined that the
top priority for patients, carers and health professionals was how to improve cognitive impairments.
Objective: To provide an overview of the evidence for the effectiveness of cognitive rehabilitation for
patients with stroke and to determine the main gaps in the current evidence base.

Methods: Evidence was synthesised for the six Cochrane reviews relating to rehabilitation for post-stroke
cognitive impairment and any subsequently published randomized controlled trials to February 201 2.
Results: Data arising from 44 trials involving over 1500 patients was identified. Though there was support
for the effectiveness of cognitive rehabilitation for some cognitive impairments, significant gaps were
found in the current evidence base. All of the Cochrane reviews identified major limitations within the
evidence they identified.

Conclusions: There is currently insufficient research evidence, or evidence of insufficient quality, to
support clear recommendations for clinical practice. Recommendations are made as to the research
required to strengthen the evidence base, and so facilitate the delivery of effective interventions to
individuals with cognitive impairment after stroke.
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Introduction

After stroke most patients experience some distur-
bance of cognitive functioning,!? and many have
enduring difficulties in specific cognitive domains,
such as attention and concentration;> memory;*
spatial awareness;> perception;® praxis;’ and exec-
utive functioning.® Although it is possible to have a
deficit in one cognitive domain only, usually stroke
survivors experience deficits across several
domains.>!® Cognitive impairment has a signifi-
cant impact on activities of daily living (ADL)!!
and self-rated quality of life,'? and it is among the
most difficult losses to manage, with high levels of
unmet need.'3

Treatments aim either to restore lost skills or to
teach compensatory techniques. However, the evi-
dence base is weak.!416 Recently, establishing the
best treatment approach for patients with cognitive
losses after stroke was identified as a research pri-
ority area.!” In this project: (1) 548 treatment
uncertainties were collected; (2) after checking
research evidence these were reduced to 226
unique unanswered research questions; (3) 97 peo-
ple participated in the interim prioritisation pro-
cess, leading to the identification of 24 shared top
priorities; (4) at a final consensus meeting, a repre-
sentative group of stroke survivors, carers and
health professionals decided their research priori-
ties. During the final consensus meeting it was
agreed to place the question relating to cognition
first in the priority list.!”

This article should be of interest to clinicians
responsible for stroke patients with any cognitive
deficit, and will also guide stroke researchers plan-
ning future rehabilitation studies for patients with
cognitive deficits. The need for such guidance is
clear: much previous research has been either
small scale or of poor methodological quality,
and the same types of methodological limitation
have recurred over the years. In order to improve
the robustness of cognitive rehabilitation
research for stroke, the remaining sections of the
current article: (a) outline what is already known
about the effectiveness of cognitive rehabilita-
tion treatment approaches from the findings of
published systematic review evidence; and

(b) make recommendations as to the types of
research studies that are required to strengthen the
available evidence.

Method

This review is based on Cochrane systematic
reviews and randomized controlled trials (RCTs)
published since their last search. There are cur-
rently Cochrane reviews that synthesise evidence
relating to treatments for stroke patients with: (a)
attention deficits; (b) memory deficits; (c) spatial
neglect; (d) perceptual disorders; (e) motor apraxia;
and (f) executive dysfunction. The reviews relating
to perceptual disorders and executive dysfunction
included studies of mixed aetiology groups (usu-
ally stroke and other acquired brain injury), while
the other reviews only included studies including
participants with stroke. For this synthesis, we
removed studies that recruited participants with
brain damage other than stroke, unless a subgroup
of those with stroke could be identified for which
results were reported separately, or 75% or more
participants in the sample were individuals with
stroke.

As the six Cochrane reviews had different pub-
lication dates, if a review had been published more
than 12 months previously, more recently pub-
lished RCTs for that cognitive domain were identi-
fied from the results of comprehensive literature
searches made available to us by the Clinical
Effectiveness and Evaluation Unit of the Royal
College of Physicians (RCP) London. These sys-
tematic searches (of the computerised databases
Medline, AMED, CINAHL, PsycINFO and
Embase using keywords for stroke (e.g. cerebro-
vascular accident) and a full list of terms for the
cognitive domains (a) to (f) above) were under-
taken for the 2012 edition of the UK National
Clinical Guideline for Stroke.'o

We systematically synthesised the characteris-
tics of studies included in the reviews, and sum-
marised the results of meta-analyses, presenting an
overview of current knowledge and understanding,
and enhancing access to the detailed evidence that
is provided within these published reviews. For
each review, and supplemented by the additional
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RCTs, we explored the recommendations for
research considering: (i) evidence relating to the
effectiveness of cognitive rehabilitation, and (ii)
the key methodological components recommended
for future studies in order to address the gaps and
uncertainties.

Results

Attention deficits

The review on this topic!® identified six RCTs,!*-
24 which had recruited a total of 223 participants.
The RCTs had small sample sizes (range 18-78),
with a mean age of under 65 in all but one trial.
Inclusion criteria were variable. Treatment dura-
tion ranged from 3 to 11 weeks, and was almost
all computer-based with the aim of restoring
underlying attentional functioning. The control
groups in all trials received treatment as usual,
with unblinded outcomes on psychometric meas-
ures. Few studies assessed functional ability or
long-term outcomes (see Table 1, available
online).

Meta-analysis found improvement in divided
attention immediately following treatment (stand-
ard mean difference (SMD) 0.67, 95% confidence
interval (CI) 0.35 to 0.98, p < 0.0001), but no
impact on other attentional domains (e.g. alert-
ness, selective attention, sustained attention; all p
>(.05). There was no impact on psychometric test
scores in any attentional domain at long-term fol-
low-up (defined as three months post interven-
tion). Nor was there was evidence that interventions
for attention deficits improved functional abilities,
mood or quality of life either immediately, or late
after treatment. No additional literature searches
were undertaken because the Cochrane review
was recent.

Memory deficits

The Cochrane review? identified two trials,26-27
both of which provided group interventions to a
combined total of 18 participants (see Table 1,
available online). Treatment was provided over
four weeks?® and 10 weeks,?’ and pragmatic con-
trol arms were employed in both investigations.

Outcome assessments were unblinded. Although
neither study included a functional or quality of life
measure, both employed subjective memory ques-
tionnaires alongside objective memory test data,
and one study reported both short- and longer-term
(three months post-treatment) outcomes?’ (see
Table 1, available online).

Neither investigation reported improvement on
memory tests, or on subjective and objective-rated
measures of memory. The RCP searches!® identi-
fied one additional study?® that found memory
improvement on a range of person-centred goals
for individuals using an electronic paging reminder
system, and replication of this study is required.

Spatial neglect

The review of the rehabilitation of neglect?® identi-
fied 23 trials comprising a total of 628 participants.
Sample sizes were mostly small. Twelve were com-
pensatory studies;304! 10 restorative3$42-0 and two
studies combined both approaches’!-32 (see Table 1,
available online). Although the interventions were
usually well described, and the majority included
ADL outcomes, methodological quality of the stud-
ies was generally poor. Only six studies34-39:44:46.49.50
included a follow-up assessment of ADL to deter-
mine the long-term impact of intervention, and
other meaningful outcomes (e.g. discharge destina-
tion, falls, quality of life) were rarely reported.
Meta-analyses demonstrated no persisting
impact of cognitive rehabilitation on functional
disability (SMD 0.31, 95% CI —0.10 to 0.72, p >
0.05), standardised neglect assessments (SMD
0.28, 95% CI —0.03 to 0.59, p > 0.05) or for imme-
diate effects on ADL (SMD 0.23, 95% CI —0.02 to
0.48, p > 0.05). Although treatment resulted in an
immediate impact on standardised neglect assess-
ments (SMD 0.35, 95% CI 0.09 to 0.62, p < 0.05),
this was not the case when only studies with the
lowest risk of bias were examined (all p > 0.05).
Also, the impact of intervention when rehabilita-
tion was compared with ‘no treatment’ vs. ‘atten-
tion control’ was found to be significantly different,
suggesting that time spent with a therapist may be
the active ingredient rather than therapy content
per se. No additional searches were undertaken.
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Perceptual disorders

The Cochrane review>? identified six RCTs33>4-8 with
338 participants in total. Two studies were excluded
from the current article, because >90% of the sample
had suffered a traumatic brain injury (TBI),*® and
because separate stroke data were unavailable.® This
left 275 participants from four trials, on which this evi-
dence is based. Samples ranged from 20-97 partici-
pants, and covered a good age range (26—86 years).
All studies provided sensory stimulation (e.g. shape
recognition tasks), and this was combined with strat-
egy training in one study>* and functional training in
another.®> Unfortunately, the interventions were
described in too little detail to allow replication or
implementation into practice. Only one study
employed adequate allocation concealment methods,
and no study assessed long-term outcome.

No evidence was found for the benefits of treat-
ment on any outcome measure (p > 0.05 for per-
ceptual intervention vs. control; and p > 0.05 for
functional training vs. sensory stimulation). No
additional studies were identified in a more recent
literature search.!®

Motor apraxia

The Cochrane review>® identified three trials incor-
porating 132 participants.3>6%-61 The trials comprised
strategy training;%! transfer of training;*> and gesture
training® (see Table 1, available online). Treatment
was delivered over 6 to 19 weeks. Two studies3>-6!
measured outcome at the level of function (both with
blinded outcome assessment), but none reported on
quality of life, patients’ or carers’ perception of out-
come or mood. Only the largest study®! assessed the
persistence of treatment with five month follow-up.

The review found ADL improvement immedi-
ately after treatment (mean difference (MD) 1.28,
95% CI1 0.19 to 2.38, p = 0.02), but not six months
post-treatment (MD 0.17, 95% CI—0.41 to 1.75,p
= 0.83). No additional studies were identified in a
more recent literature search.!®

Executive dysfunction

From the Cochrane review,°> only five studies
provided data on individuals with stroke (211

participants). Four were interventions designed to
restore components of executive function-
ing,?>63-65 and one trial provided a video feedback
compensatory treatment® (see Table 1, available
online). The overall reporting of methods was
poor: only one study reported both allocation con-
cealment and blinding of outcome assessment,®
and a large number of executive outcomes were
used across the studies (e.g. working memory,
concept formation, inhibition, mental flexibility).
Only two trials measured ADL%-%6 and none con-
sidered patient quality of life. No study measured
longer-term outcomes.

Meta-analysis found no statistically significant
effect of cognitive rehabilitation on primary or sec-
ondary outcomes. No additional searches were
undertaken because the Cochrane review was recent.

Discussion

Despite research involving over 1500 patients in 44
randomized studies, there is very little strong evi-
dence for the effectiveness of rehabilitation for
cognitive deficits found after stroke, and very few
direct clinical recommendations can be made.
There are, as we will outline, recommendations
that can be made for future research.

Current Cochrane review evidence suggests that
cognitive rehabilitation for attention deficits, spa-
tial neglect and motor apraxia all improve stand-
ardised assessments of impairment immediately
following treatment, but that improvements may
not persist and (with the possible exception of
motor apraxia) do not improve everyday function.
There is currently no evidence that memory defi-
cits, perceptual disorders or executive dysfunction
respond to the cognitive rehabilitation interven-
tions included in these reviews. Can it, therefore,
be concluded that cognitive rehabilitation follow-
ing stroke is of only limited effectiveness? We do
not believe so, because absence of evidence is not
the same as evidence of absence. All of the revi
ews!825.29.53,59.62 jdentified major limitations within
the evidence they identified, justifying the decision
to place cognitive rehabilitation as the top current
research priority.!” Overall, there is a clear need for
methodological improvements in three categories:
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(i) sample considerations; (ii) descriptions of inter-
ventions; and (iii) measurement of outcome.

As far as sampling is concerned, trials need to
recruit larger numbers of participants to ensure suf-
ficient power to detect any impact of treatment. It
is important that sample size calculations are car-
ried out for future RCTs, so that studies are ade-
quately powered. There is also a need for research
to include samples of stroke survivors that are rep-
resentative of the population of people with stroke.
One important consideration is participant age. To
take an example, the Cochrane memory review
comprised a study that included only patients aged
under 60 years of age?’” and another that recruited
from a centre with patients ‘who are relatively
young’ (Doornhein and De Haan, p. 394).2¢ The
samples in these two studies were in their 40s and
50s, i.e. younger than the typical stroke survivor.
An important question is which patients benefit
most from cognitive rehabilitation. Do older
patients have the same potential for improvement
as younger patients? This and related questions can
only be answered if researchers recruit stroke sam-
ples that are not overly restricted on dimensions of
interest, and if appropriate measurements of demo-
graphic variables are recorded and reported con-
sistently between trials.

Likewise, more consideration should be given
to the therapies that are offered, as well as to their
delivery. Treatments should have a clearly stated
rationale and should be described in sufficient
detail to permit replication. Researchers can con-
sult a recent checklist for the description of reha-
bilitation interventions to help them do this.®’
Cognitive rehabilitation is a therapy-intensive
endeavour, particularly if the time to assess cogni-
tive strengths and weaknesses prior to intervention
is taken into account. Most previous studies have
involved relatively short periods of therapy.
Although the impact of treatment intensity for cog-
nitive rehabilitation after stroke is largely unknown,
it has been suggested that much rehabilitation is
delivered with inadequate ‘dose’.%® The optimum
intervention intensity has yet to be established for
post-stroke cognitive impairments and is an impor-
tant area of future research, particularly for service
commissioners. Likewise, little is known about the

active ingredients of cognitive rehabilitation.
Researchers should consider the use of attention
control arms to investigate this issue, so that the
direct effect of interventions can be determined,
separate from the effects that may result from clini-
cians showing interest in, and spending time with,
patients as suggested by the neglect review.?’

The fundamental aim of rehabilitation is to
improve everyday functioning and yet, many exist-
ing studies have been limited to assessing outcome
at an impairment level, e.g. on paper-and-pencil
tests. We propose that researchers always keep the
functional, ‘real life’ significance of cognitive
rehabilitation in mind. It is important to determine
the impact of treatment on ADL, mood, quality of
life and discharge destination, and also to obtain
patient and caregiver views of treatment. The
establishment of a core set of outcome measures
would be particularly helpful, because this would
enable participant data from different studies to be
combined using meta-analysis. Also, outcome
measurement should not be limited to the short-
term (i.e. immediate post-treatment), but should
establish whether individuals maintain any
improvements over time. Only long-term follow-
up can enable both the providers and recipients of
cognitive rehabilitation to understand the true costs
and benefits of treatment.

As far as trial design is concerned, we believe
that future cognitive rehabilitation research should
include both explanatory and pragmatic aspects.®
Most previous research in this area has been
explanatory, designed to determine efficacy under
optimal conditions; pragmatic trials evaluate the
impact of an intervention in routine practice. Both
designs are needed to answer the complicated
questions posed by rehabilitation research. The for-
mer can help us decide if (and how) an intervention
works; the latter can reassure us that an interven-
tion is effective in real life settings, an important
consideration in resource-limited clinical services.
Researchers are encouraged to consult the
pragmatic-explanatory continuum indicator sum-
mary (PRECIS) tool,® and the Medical Research
Council (MRC) guidance for complex interven-
tions”® to help them inform trial design along the
pragmatic-explanatory continuum. In doing so,
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they might wish to consider the following impor-
tant issues.

The first is the complex clinical presentations
typical of stroke, for cognitive impairments rarely
occur in isolation. As an example, stroke survivors
with memory impairment’! and executive dysfunc-
tion’> are at increased risk of depressed mood,
which may influence their engagement with reha-
bilitation, and so negatively impact on outcomes.
Future research should aim to study the impact of
mood on cognitive rehabilitation outcomes. Of
interest to researchers is the finding that improved
mood often has a positive impact on cognition.”>74
Research could compare treatments that aim to
improve cognition with those that aim to enhance
mood, and determine whether combined cognition-
mood interventions might be optimally effective.
Combined interventions would be in keeping with
comprehensive-holistic rehabilitation programmes
as recommended in the recent RCP Stroke
Guideline.'®

A second issue is that of patient preference.
Stroke survivors may have significant preferences
for treatments,’> and these preferences are likely to
influence engagement. The importance of patient
preference in rehabilitation research has been high-
lighted before;’® if patients are allocated randomly
to treatments that they may not desire, it will be
difficult to distinguish between an inherently inef-
fective treatment and one that failed because it was
targeted to patients who were insufficiently moti-
vated to engage with it. These are important con-
cerns because many stroke survivors experience
poor awareness of their deficits, and also motiva-
tional difficulties.”” One approach is to conduct a
‘patient preference’ trial, in which treatment allo-
cation is influenced, at least partly, by what patients
would like to receive.

The third issue for researchers to consider is that
of cost-effectiveness. This has rarely been reported
in trials of cognitive rehabilitation after stroke, but
is crucial to health policy and the commissioning
of services. The variability in cost data in rehabili-
tation studies is often much greater than for the
clinical outcomes,”® and so the required sample
size is also much greater. Multi-centre recruitment
would be one way in which researchers could

ensure that their studies had adequate numbers of
participants.

Finally, it is notable that this review of published
research has been limited to trials of interventions.
As well as the complexities and variation of cogni-
tive rehabilitation interventions, factors relating to
service delivery also contribute methodological
challenges.” The current article has not included
evaluation of aspects that are crucial to the delivery
of care, such as the best tools for screening or diag-
nosing cognitive impairments, or the required skill
mix in rehabilitation teams. These important aspects
of care provision should also be the focus of pri-
mary and systematic secondary research.

Clinical messages

e There is currently insufficient evidence to
make more than a few recommendations
concerning cognitive rehabilitation after
stroke.

e Areview of existing research enables spe-
cific recommendations to be made for
future research design and execution.

Acknowledgement

The authors would like to acknowledge the Clinical
Evaluation and Effectiveness Unit of the Royal College
of Physicians London, for making available the results of
their comprehensive literature searches.

Conflict of interest

DG, AB, CC, PK and AP are contributing authors of
four of the six Cochrane reviews included in the cur-
rent article, and AP is a member of the Cochrane
Stroke Group Editorial Group. AB and PK were mem-
bers of the Intercollegiate Stroke Working Party
(ICSWP) of the Royal College of Physicians London,
and together with DG and JC were members of a psy-
chology subgroup that reviewed evidence for the
ICSWP.

Funding

This research received no specific grant from any fund-
ing agency in the public, commercial, or not-for-profit
sectors.



126

Clinical Rehabilitation 29(2)

References

1.

10.

11.

12.

13.

14.

15.

Nys GMS, Van Zandvoort MJE, De Kort PLM, Jansen
BPW, De Haan EHF and Kappelle LJ. Cognitive disor-
ders in acute stroke: Prevalence and clinical determinants.
Cerebrovasc Dis 2007; 23: 408—416.

Hurford R, Charidimou A, Fox Z, Cipolotti L and Werring
DJ. Domain-specific trends in cognitive impairment after
acute ischaemic stroke. J Neurol 2013; 260: 237-241.
Stephens S, Kenny RA, RowanE, etal. Neuropsychological
characteristics of mild vascular cognitive impairment and
dementia after stroke. Int J Geriatr Psychiatry 2004; 19:
1053-1057.

Gillespie DC, Bowen A and Foster JK. Memory impair-
ment following right hemisphere stroke: A comparative
meta-analytic and narrative review. Clin Neuropsychol
2006; 20: 59-75.

Bowen A, McKenna K and Tallis RC. Reasons for vari-
ability in the reported rate of occurrence of unilateral spa-
tial neglect after stroke. Stroke 1999; 30: 1196—1202.
Edmans JA and Lincoln NB. The frequency of perceptual
deficits after stroke. Clin Rehabil 1987; 1: 273-281.
Stamenova V, Roy EA and Black SE. Associations and
dissociations of transitive and intransitive gestures in left
and right hemisphere stroke patients. Brain Cogn 2010;
72: 483-490.

Bour A, Rasquin S, Limburg M and Verhey F. Depressive
symptoms and executive functioning in stroke patients:
A follow-up study. Int J Geriatr Psychiatry 2011; 26:
679-686.

Hochstenbach J, Mulder T, Van Limbeek J, Donders R
and Schoonderwaldt H. Cognitive decline following
stroke: A comprehensive study of cognitive decline fol-
lowing stroke. J Clin Exp Neuropsyc 1998; 20: 503-517.
Douiri A, Rudd AG and Wolfe CDA. Prevalence of cog-
nitive impairment. South London Stroke Register 1995—
2010. Stroke 2013; 44: 138-145.

Barker-Collo SL, Feigin VL, Lawes CMM, Parag V and
Senior H. Attention deficits after incident stroke in the
acute period: Frequency across types of attention and
relationships to patient characteristics and functional out-
comes. Top Stroke Rehabil 2010; 37: 463—476.

Mitchell AJ, Kemp S, Benito-Leon J and Reuber M. The
influence of cognitive impairment on health-related qual-
ity of life in neurological disease. Acta Neuropsychiatr
2010; 22: 2—-13.

McKevitt C, Fudge N, Redfern J, et al. Self-reported long-
term needs after stroke. Stroke 2011; 42: 1398-1403.
Cappa SF, Benke T, Clarke S, Rossi B, Stemmer B and
Van Heugten CM. Cognitive rehabilitation. In: Gilhus
NE, Barnes MP and Brainin M (eds) European handbook
of neurological management. 2nd ed. Oxford: Wiley-
Blackwell, 2011, pp.545-568.

Scottish Intercollegiate Guidelines Network (SIGN).
Management of patients with stroke.: Rehabilitation, pre-
vention and management of complications, and discharge
planning, 2010. SIGN Publication 118.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Intercollegiate Stroke Working Party (ICSWP). National
clinical guideline for stroke. 4th ed. London: Royal
College of Physicians, 2012.

Pollock A, St George B, Fenton M and Firkins L. Top
ten research priorities relating to life after stroke. Lancet
Neurol 2012; 11: 209.

Loetscher T and Lincoln NB. Cognitive rehabilitation for
attention deficits following stroke. Cochrane Database
Syst Rev 2013; 5: CD002842.

Sturm W and Willmes K. Efficacy of a reaction training
on various attentional and cognitive functions in stroke
patients. Neuropsychol Rehabil 1991; 1: 259-280.
Schottke H. Rehabilitation of attention deficits after stroke
— efficacy of a neuropsychological training program for
attention deficits. Verhaltenstherapie 1997; 7: 21-23.
Rohring S, Kulke H, Reulbach U, Peetz H and Schupp
W. Effectivity of a neuropsychological training in atten-
tion functions by a teletherapeutic setting. Neurologie und
Rehabilitation 2004; 10: 239-246.

Westerberg H, Jacobaeus H, Hirvikoski T, et al.
Computerized working memory training after stroke — a
pilot study. Brain Injury 2007; 21: 21-29.

Barker-Collo SL, Feigin VL, Lawes CM, Parag V, Senior
H and Rodgers A. Reducing attention deficits after stroke
using Attention Process Training: A randomized con-
trolled trial. Stroke 2009; 40: 3293-3298.

Winkens I, Van Heugten CM, Wade DT, Habets EJ and
Fasotti L. Efficacy of time pressure management in stroke
patients with slowed information processing: a rand-
omized controlled trial. Arch Phys Med Rehabil 2009; 90:
1672-1679.

Das Nair R and Lincoln N. Cognitive rehabilitation for
memory deficits following stroke. Cochrane Database
Syst Rev 2007; 3: CD002293.

Doornhein K and De Haan E. Cognitive training for
memory deficits in stroke patients. Neuropsychol Rehabil
1998; 8: 393—-400.

Kaschel R, Della Salla S, Cantagallo A, Fahlbock A,
Laaksonen R and Kazen M. Imagery mnemonics for the
rehabilitation of memory: A randomised group controlled
trial. Neuropsychol Rehabil 2002; 12: 127-153.

Fish J, Manly T, Emslie H, Evans JJ and Wilson BA.
Compensatory strategies for acquired disorders of mem-
ory and planning: Differential effects of a paging system
for patients with brain injury of traumatic versus cerebro-
vascular aetiology. J Neurol Neurosurg Psychiatry 2008;
79: 930-935.

Bowen A, Hazelton C, Pollock A and Lincoln NB.
Cognitive rehabilitation for spatial neglect following
stroke. Cochrane Database Syst Rev 2013; 7: CD003586.
Weinberg J, Diller L, Gordon W, et al. Visual scanning
training effect on reading-related tasks in acquired brain
damage. Arch Phys Med Rehabil 1977; 58: 479-486.
Cottam GL. Visual scanning training for right hemi-
sphere stroke patients exhibiting hemispatial neglect.
Dissertation, University of Mississippi, USA, 1987.



Gillespie et al.

127

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

Robertson 1, Gray J, Pentland B and Waite L.
Microcomputer-based rehabilitation for unilateral left
visual neglect: a randomised controlled trial. Arch Phys
Med Rehabil 1990; 71: 663—668.

Fanthome Y, Lincoln N, Drummond A and Walker M. The
treatment of visual neglect using feedback of eye move-
ments: a pilot study. Disabil Rehabil 1995; 17: 413-417.
Wiart L, Bon Saint Come A, Debellaix X, et al. Unilateral
neglect syndrome rehabilitation by trunk rotation and
scanning training. Arch Phys Med Rehabil 1997; 78:
424-429.

Edmans JA, Webster J and Lincoln NB. A comparison of
two approaches in the treatment of perceptual problems
after stroke. Clin Rehabil 2000; 14: 230-243.

Cherney LR, Halper AS and Papachronis D. Two
approaches to treating unilateral neglect after right hemi-
sphere stroke: a preliminary investigation. Top Stroke
Rehabil 2003; 9: 22-33.

Rusconi ML, Meinecke C, Sbrissa P and Bernardini B.
Different cognitive trainings in the rehabilitation of visuo-
spatial neglect. Europa Medicophysica 2002; 38: 159—166.
Leukkainen-Markkula R, Tarkkaa IM, Pittanena K,
Siveniusa J and Hamalainen H. Rehabilitation of hemis-
patial neglect: a randomized study using either arm acti-
vation or visual scanning training. Restor Neurol Neuros
2009; 27: 663-672.

Ferreira HP, Lopes MAL, Luiz RR, Cardoso L and Andre
C. Is visual scanning better than mental practice in hemi-
spatial neglect? Results from a pilot study. Top Stroke
Rehabil 2011; 18: 155-161.

Welfringer A, Leifert-Fiebach G, Babinsky R and Brandt
T. Visuomotor imagery as a new tool in the rehabilitation
of neglect: a randomised controlled study of feasibility
and efficacy. Disabil Rehabil 2011; 33: 2033-2043.
Kerkhoff G, Keller I, Artinger F, et al. Recovery from
auditory and visual neglect after optokinetic stimulation
with pursuit eye movements — transient modulation and
enduring treatment effects. Neuropsychologia 2012; 50:
1164-1177.

Rossi P, Kheyfets S and Reding M. Fresnel prisms
improve visual perception in stroke patients with homony-
mous hemianopia or unilateral visual neglect. Neurology
1990; 40: 1597-1599.

Kalra L, Perez I, Gupta S and Whittink M. The influence
of visual neglect on stroke rehabilitation. Stroke 1997; 28:
1386-1391.

Robertson IH, McMillan TM, MacLeod E, Edgeworth J
and Brock D. Rehabilitation by limb activation reduces
left-sided motor impairment in unilateral neglect patients:
a single-blind randomised control trial. Neuropsychol
Rehabil 2002; 12: 439-454.

Zeloni G, Farne A and Baccini M. Viewing less to see
better. J Neurol Neurosurg Psychiatry 2002; 73: 195-198.
Fong KNK, Chan MKL, Ng PPK, et al. The effect of
voluntary trunk rotation and half-field eye-patching for
patients with unilateral neglect in stroke: a randomized
controlled trial. Clin Rehabil 2007; 21: 729-741.

47.

48.

49.

50.

S1.

52.

53.

54.

55.

56.

57.

58.

59.

60.

Nys GMS, De Haan EHF, Kunneman A, De Kort PLM
and Dijkerman HC. Acute neglect rehabilitation using
repetitive prism adaptation: a randomized placebo-
controlled trial. Restor Neurol Neuros 2008; 26: 1-12.
Tsang MHM, Sze KH and Fong KNK. Occupational
therapy treatment with right half-field eye-patching for
patients with subacute stroke and unilateral neglect: a
randomised controlled trial. Disabil Rehabil 2009; 31:
630-637.

Turton AJ, O’Leary K, Gabb J, Woodward R and Gilchrist
I. A single blinded randomised controlled pilot trial of
prism adaptation for improving self-care in stroke patients
with neglect. Neuropsychol Rehabil 2010; 20: 180-196.
Mizuno K, Tsuji T, Takebayashi T, Fujiwara T, Hase K
and Liu M. Prism adaptation therapy enhances rehabili-
tation of stroke patients with unilateral spatial neglect: a
randomized controlled trial. Neurorehab Neural Repair
2011;25: 711-720.

Schroder A, Wist ER and Homberg V. TENS and optoki-
netic stimulation in neglect therapy after cerebrovascular
accident: a randomized controlled study. Eur J Neurol
2008; 15: 922-927.

Polanowska K, Seniow J, Lesniak M and Czionkowska A.
Left-hand somatosensory stimulation combined with vis-
ual scanning training in rehabilitation for post-stroke hem-
ineglect: a randomised, double-blind study. Neuropsychol
Rehabil 2009; 19: 364-382.

Bowen A, Knapp P, Gillespie D, Nicolson DN and Vail
A. Non-pharmacological interventions for perceptual
disorders following stroke and other adult, acquired, non-
progressive brain injury. Cochrane Database Syst Rev
2011; 4: CD007039.

Mazer B, Sofer S, Korner-Bitensky N, Gelinas I, Hanley
J and Wood-Dauphinee S. Effectiveness of a visual atten-
tion retraining programme on the driving performance
of clients with stroke. Arch Phys Med Rehabil 2003; 84:
541-550.

Taylor MM, Schaeffer JN, Blumenthal FS and Grisell JL.
Perceptual training in patients with left hemiplegia. Arch
Phys Med Rehabil 1971; 52: 163-169.

Lincoln NB, Whiting SE, Cockburn J and Bhavnani G. An
evaluation of perceptual retraining. /nt Rehab Med 1985,
7:99-101.

Hajek VE, Kates MH, Donnelly R and McGree S. The
effect of visuo-spatial training in patients with right hemi-
sphere stroke. Canad J Rehabil 1993; 6: 175-186.

Dirette DK, Hinojosa J and Carnevale GJ. Comparison of
remedial and compensatory interventions for adults with
acquired brain injuries. J Head Trauma Rehab 1999; 14:
595-601.

West C, Bowen A, Hesketh A and Vail A. Interventions
for motor apraxia following stroke. Cochrane Database
Syst Rev 2008; 1: CD004132.

Smania N, Girardi F, Domenicali C, Lora E and Aglioti
S. The rehabilitation of limb apraxia: a study in left-
brain-damaged patients. Arch Phys Med Rehabil 2000; 81:
379-388.



128

Clinical Rehabilitation 29(2)

61.

62.

63.

64.

65.

66.

67.

68.

69.

Donkervoort M, Dekker J, Stehmann-Saris FC and
Deelman BG. Efficacy of strategy training in left hemi-
sphere stroke patients with apraxia: a randomised clinical
trial. Neuropsychol Rehabil 2001; 11: 549-566.

Chung CS, Pollock A, Campbell T, Durward BR and
Hagen S. Cognitive rehabilitation for executive dysfunc-
tion in adults with stroke or other adult non-progressive
acquired brain damage. Cochrane Database Syst Rev
2013; 4: CD008391.

Hu X, Dou Z, Zhu H, Wan G and Li J. The single blind
procedure research of cognitive rehabilitation interven-
tions on cognitive deficits in patients with stroke. Chinese
Journal of Clinical Rehabilitation 2003; 7: 1521-1523.
Jorge RE, Acion L, Moser D, Adams Jr HP and Robinson
RG. Escitalopram and enhancement of cognitive recovery
following stroke. Arch Gen Psychiat 2010; 67: 187-196.
Carter LT, Caruso JL, Languirand M and Berard MA.
Cognitive skill remediation in stroke and non-stroke
elderly. Clin Neuropsychol 1980; 2: 109-113.

Chung CSY. The effectiveness of video-feedback in acute
stroke rehabilitation: a pilot study. MSc Thesis, Queen
Margaret University, Edinburgh, UK, 2007.

Van Heugten C, Wolters Gregorio G and Wade D.
Evidence-based cognitive rehabilitation after acquired
brain injury: A systematic review of content of treatment.
Neuropsychol Rehabil 2012; 22: 653—673.

Cicerone KD, Langenbahn DM, Braden C, et al. Evidence-
based cognitive rehabilitation: Updated review of the lit-
erature from 2003 through 2008. Arch Phys Med Rehabil
2011;92: 519-530.

Thorpe KE, Zwarenstein M, Oxman AD, et al. A
pragmatic-explanatory continuum indicator summary
(PRECIS): A tool to help trial designers. J Clin Epidemiol
2009; 62: 464-475.

70.

71.

72.

73.

74.

75.

76.

71.

78.

79.

Craig P, Dieppe P, Macintyre S, Mitchie S, Nazareth I and
Petticrew M. Developing and evaluating complex inter-
ventions: The new Medical Research Council guidance.
BMJ2008; 337: al655.

Barker-Collo SL. Depression and anxiety 3 months post
stroke: Prevalence and correlates. Arch Clin Neuropsychol
2007;22: 519-531.

Pohjasvaara T, Vataja R, Leppavouri A, Kaste M and
Erkinjuntti T. Cognitive functions and depression as
predictors of poor outcome 15 months after stroke.
Cerebrovasc Dis 2002; 14: 228-233.

Kimura M, Robinson RG and Kosier JT. Treatment of
cognitive impairment after poststroke depression: A
double-blind treatment study. Stroke 2000; 31: 1482—1486.
Narushima K, Paradiso S, Moser DJ, Jorge R and
Robinson RG. Effect of antidepressant on executive func-
tion after stroke. Brit J Psychiat 2007; 190: 260-265.
McKevitt C, Redfern J, Mold F and Wolfe C. Qualitative
studies of stroke: A systematic review. Stroke 2004; 35:
1499-1505.

Brewin CR and Bradley C. Patient preferences and ran-
domised clinical trials. BMJ 1989; 299: 313-315.
Lincoln NB, Kneebone II, MacNiven JAB and Morris RC.
Psychological management of stroke. Chichester: Wiley,
2012.

Drummond MF, Sculpher MJ, Torrance GW, O’Brien
BJ and Stoddart GL. Methods for the economic evalua-
tion of health care programmes. 3rd ed. Oxford: Oxford
University Press, 2005.

Brady MC, Stott DJ, Norrie J, et al. Developing and evalu-
ating the implementation of a complex intervention: Using
mixed methods to inform the design of a randomised con-
trolled trial of an oral healthcare intervention after stroke.
Trials 2011; 12: 168.



